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MAGNAVOXeeD Narnie'SPEAKE RS

cAristocrat
Beautiful butt burl walnut
,:abinet finished in two tones.
fur il-Battery Operation . $60
for AC Operation . . . . $70

gh-e Belvedere
Two tone walnut tloor screen
For A -Battery Opeiation . $45
For AC Operation . . . .

Unit: only; DC $30; AC $40

"FIRST
SPEAKER

FIRST
VYNAMIC

lie r,,rn AP,PATUS

47.1.

DYNAM IC*WV."
THE MARK Of THE l.ENt I%1

The ChrtrtmaJ Spirit
LI ift the air.

JV1any 'Dynamics but all
have sprung from Magnavox-
the original-the kind used by
leading set manufacturers-the
dependable one for you to buy.
Rich, full reproduction with
sweeping volume . . . . every
tone vividly distinct.

THEYMAGNAVOY)COMPAW

Oakland, California Chicago, Illinois
285



In the Sets Designed
by Leading Engineers

Faradon Capacitors are specified as standard equipment
where electrostatic condenser long life and durability
is essential.
Faradon Capacitors mark quality. Keep this in mind
when considering a new set, kit or replacement parts.

WIRELESS SPECIALTY APPARATUS CO.
Jamaica Plain, Boston, Mass., U. S. A.

Established 1907

Electrostatic Condensers for All Purposes
2202
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Frank C. Jones discusses the dynamic

loud speaker. John P. Arnold describes
the use of light-sensitive cells in visual
communication, the Rayfoto system of
still picture reception, and a neon -lamp
stroboscope. J. G. Eisenberg continues
his "Help for the Radio Trouble Shooter."
D. L. Bedingfield completely outlines the
design of low -loss inductance coils. Glenn
E. West instructs in calibrating a wave -
meter from 5 to 90 meters. G. F. Lamp -
kin's promised article on the construction
of a crystal -controlled transmitter is
definitely scheduled for this issue. If
space permits. C. A. Kuhlman's nomo-
graph chart for determining the constants
of band-pass filters will be printed. Some
unusually interesting material will appear
in the "Technical Briefs" and "Commer-
cial Brasspounder" departments.
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"YOU CAN FORGET THE CONDENSERS, IF THEY ARE DUBILIER'S"

cr r rack
cr-r-rash !
Eliminate Interference with one of these Devices

The advent of partial and complete
electrification of radio sets has
brought about new problems re-
sulting from the picking up of stray
power line noises.

These scientifically designed inter-
ference eliminators will make your
set operate as quietly as with
batteries.

Types 1 ($5.00) and 2 ($7.50) are of
condenser design; the No. 2 unit
having double the No. 1 capacity.

Type 3 makes use of a specially de-
signed filter net work. This unit

because of its highly developed
choke coil and shunt condenser
system has wonderfully fine filter
characteristics. Price $15.00.

Dubilier Light
Socket Aerial

"A Moulded Bakelite Product"

A simple device plugged into any
ight socket-does away with aerials

and lightning arrestors. Will work
on any set. No current consumed.
If your dealer can't supply you,
write to us direct. Price $1.50.

Dubilier
CONDENSER CORPORATION

10 East 43rd Street, New York City

Address
Dept. 21

Reg. U_5 Pot.Off.

for free
catalog

ejtArararaZiiiatr;air*MMZigt;:ilUt;4gf:Z4C1614
ter ,fin Xmas (!ift liar our 3Frirtths

4-at a grrat sauing to gnu
Send us $2.50 and we will send both "RADIO" and "CITIZENS RADIO CALL BOOK"
for 1 year to your radio friend as an Xmas gift from you. Radio magazines are ideal
holiday gifts. Send both magazines for a full year to your friend for the price of 
subscription to "RADIO" alone. $2.50 covers the entire cost of this offer. We will send
a card to your friend, telling him that he is receiving these magazines from you as a
Christmas gift. Clip this coupon now-snail it to us with your check or money order for
$2.50 and we will do the rest.
Name of person to whom you want us

to send these two magazines

His address
Name of person sending us this subscription

Yr

j!tkt'r nnnninnnnnnnnninn,ir-;--
Tell them you saw it in RADIO

Address
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This big catalog
places

'Dl-

fore you one of e co-ar -

try's
largest --

and nice.t

complete
stock of radio

parts, accessories
and con-

soles as
well as one th.!

dir g
season' s outsta and
lines of both A -C

-Creceivers.Every
setbuilder -every

dealer,
in fact all

those interested
in radio should
send for their

copy of this

immense
catalog.

WHOLESALE PRICES
On
in RADIO

PAID!
SERV! CIE
Allied Service will prove a revelation to
you in what radio service can really be.
Allied Executives backed by years of
training in radio, are practical men. They
know radio. Their vast experience has
built up around them an organization
trained to serve. Months of effort have
built up a tremendous reserve of stock
that makes for prompt shipments; and
this stock is new stock comprising the
season's pick of such prominent manu-
facturers as Silver -Marshall, Tyrman,
Aero, Hammerlund-Roberts, etc.

SET BVILDERSI
Set Builders, Amateurs and so-called "Hams"
will delight in the unusual variety and remark.
able values that are offered in standard kits and
parts. Tremendous stocks-real organization-
prompt shipping service all combine to make
Allied your ideal source of supply.

RADIO DEALERS:
The live radio dealer-the man who keeps pace
with the rapid advance of radio-will find
much of real interest in the Allied Catalog. New
A -C Sets, D -C Sets. Dynamic and Magnetic
Speakers, Television equipment, in fact every.
thing an impatient radio public is demanding.

Write for Catalog Now!

Allied °RadioCORPORATION
711 W. LAKE ST. Dept. E3 CHICAGO



WapBiqDividends
fromthisInvestment

inToneQuality

A Thordarson Power Amplifier
(Home Constructed) Will Transform Your Radio

Into a Real Musical Instrument
Ccg2ITH the insistent demand for

quality reproduction, power am-
plification has become a vital radio ne-
cessity. Today, it is hard to find a radio
set manufacturer who does not employ
one or more power tubes in the output
stage of his receiver.

There is no need, however, for you
to discard your present radio instru-
ment in spite of the fact that it is out-
classed by newer models with power
amplification. You can build aT hordar-
son Power Amplifier which, attached
to your receiver, will provide a fullness
and richness of reproduction that will
equal or surpass the finest offerings of
the present season.

Thordarson Power Amplifiers are ex-
ceedingly easy to assemble, even for the
man with no previous radio experience.
Only the simplest tools are used. Spe-
cific instructions with clear-cut photo-
graphs, layouts and diagrams insure
success in home construction.

Whether your present receiver is fac-
tory made or custom built one of these
amplifiers may he attached with equal
ease. In fact, most Thordarson Ampli-
fiers require absolutely no changes in

the wiring of the receiver itself, attach-
ment being made by means of a special
plug which fits the last audio socket of
the receiver.

Thordarson Power Amplifiers for
the home constructor and professional
set builder range from the simple plate
supply unit up to the heavy-duty three
stage units employing the 250 type
power tube in push-pull arrangement.
These power amplifiers cover the re-
quirements for every purpose and
every pocket -book. They may be used
with any type of horn, cone or dynamic
speaker.

With a background of over thirty-
three years manufacturing quality
transformers, it is only natural that so
many manufacturers of receiving sets
of undisputed superiority have turned
to Thordarson as the logical source of
their audio and power supply trans-
formers. The discriminating home con-
structor will do well to follow the lead
of these manufacturers when buying
his power amplifier.

Write to the factory today, enclosing
25c for the new "Power Amplifier
Manual"-just off the press.

MORDARSO
MAN S FORMERS

SUPREME IN MUSICAL PERFORMANCE

iii
AliDupiER
MANUAL

No Amateur or
Professional Set Builder
Should Be Without
This Book-

"POWER AMPLIFIER
MANUAL"

A simple, yet complete,
treatise on the subject of
audio and power amplifi-
cation, including full in-
formation on building,ser-
vicing, and testing power
amplifiers in general. Also
contains detailed specific
construction data on
twelve individual power
units, with clear-cut lay-
outs and diagrams of each.

25c
Send 25c in Cash or Stamps
for This New Book-
Just Off the Press!

MAIL THIS COUPON TO DAY!
THORDARSON ELECTRIC MANUFACTURING CO.
500 West Huron Street, Chicago, Illinois

Gentlemen: Please send me your new "Power Amplifier
Manual" for which I am enclosing 25c. 0

Please send me free of charge your instruction sheet on the
amplifier I have checked below :

171 Single 0. 171 Push -Pull 0. 210 Single 0. 210 Push -
Pull (1 Stage) O. 210 Push -Pull (2 Stage) 0. 250 Single (1
Stage) 0. 250 Single (2 Stage) la 250 Push -Pull (3 Stage) 0
210 Phonograph Amplifier 0.

Name

Street and No
Town State

4 Tell them you saw it in RADIO
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4NCE Peter L. Jensen first announced the Jensen
Dynamic Speaker a year ago, reams have been

printed and superlatives exhausted in the announce-
ment of dynamic speakers. But they have all served
a good purpose, for by their claims they have estab-
lished, more than ever, trade and public apprecia-
tion of Jensen "reproduction true as the original."
It is one thing to make extravagant claims but quite
another matter to establish them so firmly that
they become a trade asset for the dealer.

It is fitting that the cabinets housing Jensen repro-
ducing units should be correct from an acoustical
standpoint and so distinctively beautiful in style
and design. (The new Jensen Model 6 Cabinet
is illustrated above).

Those dealers handling radio receivers not yet
equipped with a dynamic speaker can meet com-
petition by equipping their own consoles with the
Jensen Dynamic Speaker-and at a price allowing
an attractive return.

JENSEN RADIO MANUFACTURING COMPANY
212 Ninth Street, OAKLAND, CAL. 338 N. Kedzie Avenue, CHICAGO, ILL.
Jensen Patents Allowed and Pending-Licensed under Lekto phone and Magnavox Patents

6 Tell them you saw it in RADIO



PAM 16 or 17
Price, without tubes

$125.00

Bring the touch y down into
your home with a PAM

Amplifier

BRING the game straight into your own home-all its thrilling moments; the
cheers; the between -halves music. And all so clearly, so perfectly reproduced

that never is there any sense of straining your ears to avoid missing something.
You can control the reception from a whisper

to a "volume magnificent," from normal room
volume to that which neighbors blocks away
can easily understand. Or supply the game to
a number of speakers or headphones in apart-
ment houses, hospitals, hotels, etc.

The Samson PAM 16 is for ordinary and the

PAM 17 for dynamic type speakers for which
it supplies field current. Both are built in
accordance with AIEE Standards and Under-
writers' Requirements. These amplifiers are
completely AC operated and are designed to
run from 105-120 volt, 50-60 cycle AC lighting
circuits.

Send for handsome folder R2, describing the above and other
Samson PAM Amplifiers which are also a "Sound Investment"

Main Office: Canton, Mass.
Manufacturers Since 1882

Tell them you saw it in RADIO

Factories at Canton
and Watertown, Mass.

7



0400.0   0000 MOO  

Controls That Assure Satisfaction!
AA a 1 1

-

re T o the
Set Builder or Owner

0 o0 0
0000

0

TRUVOLT

ALL -WIRE

Resistances
U. S. Patent
1676869 and
Pats. Pending

Unique construction permits use of
much larger resistance wire and keeps
unit cool on the air-cooled engine prin-
ciple. Gives accurate control of voltage,
has far greater current -carrying capacity
assuring long life.

In Truvolt Variable, the Contact arm
slides smoothly over the turns of resist-
ance wire, giving constant and delicate
graduation of voltage through the com-
plete range. An exclusive feature of
Truvolt Fixed Resistances is that the
contact taps can be moved and set at any
point to afford fixed resistances of any
values desired.

Twenty-two stock Types of Truvolts
with resistances up to 50,000 ohms-all
rated at 25 watts. A full line of fixed
and tapped wire resistances.

Licensed by
Rider Radio
Corporation.

Pat'd 5-2-16
Pat'd 7-27-26
Pats. Pending

PHASATROL
A True Balancing Device for
Radio Frequency Amplifiers

Every fan who is building a set, or
who now owns one, will want Phasatrol
once he knows its efficiency in suppres-
sing the squeals and noises of oscillation.
Also checks distortion-clears up dis-
tance-and simplifies tuning. Very easy
to install. Price $2.75.

(7C8 To the
Eliminator Builder

T o the
Set Manufacturer

yOU don't have to be a
technical expert to know
why you should choose

Electrad Resistances for con-
trol of your eliminators or re-
ceiver. The "Electrad" name
stands for the utmost quality,
the most approved designs,
superior accuracy and depend-
ability in controls for all radio
purposes. It is your assurance
of fine performance and satis-
faction.

That is why prominent radio
engineers and circuit designers
recommend Electrad Truvolts,
Royalties, Phasatrols and
Tonatrols for many of the best
known eliminators and re-
ceivers.

Electrad Specializes in a
Complete Line of Controls
for all Radio Purposes,
including Television.

Write for Free Installation
Booklets and full information

Dept. H-12, 175 Varick Street
NEW YORK, N. Y.

III
-411 11111111111inumilim

111

Exclusively
Licensed by
Technidyne
Corporation
under U. S.
Patent No.
1593658,
1034103,
1034104.

Royalty Variable
High Resistances
Widely popular with builders of re-

ceivers and power units, due to their
unusual accuracy and efficiency. Also
free from harmful inductance and capa-
city effects, because only a minimum of
metal and the finest of insulating ma-
terials are used in their design.

Same resistance always secured at same
point. Whole resistance covered in one
turn of knob. There is a Royalty for
every purpose -11 types in all, designated
A to L. Potentiometer type in all sizes
$2.00. All other types $1.50.

11111

Exclusively
Licensed by
Technidyne
Corporation
under U. S.
Patent No.
1593658, July
27. 1926

TONATROL
A True Tone and Volume Control

Volume through its complete range-
from a mere whisper to full power-is at
your finger tips with this superior con-
trol. An improvement for any receiver,
and very simple to install. A full line of
controls for battery and A. C. operated
receivers. Prices $1.50 to $3.00.

ELECT RAD'.
Pacific Coast Office, 905 Mission Street, San Francisco, Calif.

ass  ....... 
8 Tell them you saw it in RADIO
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ckadiotorial Comment

THE United States Supreme Court has
decided that De Forest's regenerative

patents are valid. This decision probably ends a
controversy that has been bitterly waged for
years. The feed -back circuit thus becomes the
first of the controversial radio patents to be
adjudicated by the court of last appeal.

Although Armstrong had the first regenera-
tive patent, De Forest had discovered and
applied this principle during his early experi-
ments with the three -electrode vacuum tube, of
which he was the inventor. After successfully
fighting the interference claims of Armstrong,
Langmuir, Meissner and Arnold in the patent
office and lower courts, De Forest was finally
granted patents on regeneration and oscillation
in 1924, twelve years after the performance of
his original experiments.

His patents do not cover all methods of pro-
ducing regeneration. In receiving circuits,
Armstrong still retains the right to use an induc-
tance in the filament lead which is common to
both the input and output circuits. For trans-
mitting, Hartley has a patent on a circuit with-
out a grid condenser. This patent is owned by
the Radio Corporation of America, which,
through transfer of rights, may also use the
De Forest patents.

Consequently De Forest has finally won the
right for his company and licensees to use
regeneration, but he cannot restrain the R. C. A.
from doing likewise. However, regeneration is
not public property; non -licensed regenerative
receivers and transmitters still infringe upon
strongly -held patents. The De Forest patents
have thirteen years to run, and the Armstrong
patent expires in 1930.

* * *

ONE probable result of operation with the
broadcast allocations which became effec-

tive on Armistice Day is a general recognition

RADIO FOR

of the need for new legislation to supplement the
Davis -Dill amendment, under which the new
wavelength and time assignments were made.
With the present set-up, each zone is limited
not only to the same number of wavelengths,
which seems equitable, but also to the same num-
ber of stations simultaneously using each wave-
length, which seems inequitable.

For instance, no more stations are allowed to
serve the very large areas of the third and fifth
zones than serve the small area of the first zone.
The common denominator for all zones is the
number of stations which can simultaneously
operate without interference in the smallest
zone. This deprives many localities of day and
even night service from small stations that might
otherwise operate without interfering with each
other.

As this discrimination against the larger zones
cannot be corrected under the present equalizing
law, another amendment is necessary. How-
ever, it is unlikely that adequate consideration
of the matter can be given during the short term
of the present Congress. So its enactment will
probably be delayed until the new Hoover ad-
ministration assumes control.

* * *

RADIO television, in crude form, is now pos-
sible for the class of experimenter who is

able to read and understand the kind of articles
which are printed in a semi -technical radio
magazine. Those who know enough to build their
own receivers and who do not yet expect per-
fection of performance can see moving shadow -
graphs if they are within the effective range of
a station which is broadcasting television signals.

But this does not mean that the art has yet
reached a stage where the general public can
expect to see radio pictures in the home as they
now hear radio programs. Nor is it any reason
for postponing the purchase of a set for aural
reception. When television "arrives," a sep-

DECEMBER, 1928 9



arate piece of equipment will be necessary for
its reception.

* * *

BROADCAST advertising employs electricity
instead of paper as an effective medium

for shortening the distance between seller and
buyer. Thus, for some kinds of mass selling, the
spoken word is gradually replacing the written
word. The sales appeal is to the ear rather than
through the eye of the buyer. Some people say
that Smith's radio speeches were responsible
for Hoover's victory.

* * *

CONSIDERABLE interest has been aroused in
radio prospecting or the use of high fre-

quency electric current for locating ore bodies.
The general methods have frequently been de-
scribed in these and other columns. But it has
remained for J. J. Jakosky to present a com-
plete technical discussion of the subject in the
October, 1928 Proceedings of the Institute of
Radio Engineers. His conclusion is that the
results of any electrical geophysical survey, to be
of value, must be interpreted by a trained staff
of mining engineers and geologists. This work
opens another new field for the man who is
familiar with radio principles and equipment.

The mining profession was sceptical when
these experiments were first made, regarding
them as a modern revival of the ancient divining
rod. But so many successful surveys have been
conducted by this means that the work of com-
petent operators now commands the respect that
it deserves. A recent bulletin from the U. S.
Bureau of Mines describes some of the practical
methods which are employed.

* * *

RADERS of technical radio literature who
hereafter encounter the "Deci-Bell" or

"DB" will be interested in knowing that this is
the new name for the transmission unit or
"TU," which is the engineer's yardstick for
measuring the efficiency of an electrical com-
munication circuit. Nearly all countries which
use the radio or telephone have agreed to the
adoption of this new term. DB is interchange-
able for "TU" wherever the latter occurs in the
older writings, the values being the same.

Obviously the change honors the name of
Alexander Graham Bell, just as the names of
Volta, Ampere and Watt are honored by the

ordinary electrical units for potential, current
and power. Deci is a prefix signifying tenth.

The expression is mathematical and relates
to the ratio of power, voltage or current con-
ducted by electrical circuits. Thus, if one cir-
cuit transmits 10 times as many watts as another,
there is a difference of 10 DB between them. If
the power ratio is 100, the difference is 20 DB.
If it is 1000, the difference is 30 DB. For 10,000
it is 40 DB, etc. It will be noted that the number
of DB is 10 times the logarithm of the power
ratio.

As voltage or current ratios and not power
ratios are usually measured in radio circuits, and
as power ratios are equal to the square of voltage
or current ratios, the number of DB becomes 20
times the logarithm of the ratio of voltage or
current. For example, a two -stage audio ampli-
fier giving a voltage amplification of 400 has
20 log 400=52 DB.

This distinction between power and voltage
ratio has frequently been overlooked in the prep-
aration of curves showing the efficiencies of
transformers and loud speakers at different
audio frequencies. Amplification measurements
are ordinarily made with a voltmeter. When
the voltage readings are converted into DB units
some workers have multiplied the logarithm by
10 instead of by 20, thus giving an erroneous
curve.

One of the reasons for employing this ap-
parently cumbersome notation is that it is true
to nature. We hear logarithmically. The ear's
response is proportional to the logarithm of the
sound energy. A full orchestra playing at its
loudest, sounds only sixty times as loud as when
playing at its softest, although the amount of
sound energy is a million times greater. (10 log
1,000,000=60). This fortunate provision of
nature protects us against injury from very loud
noises.

The normal human ear is just able to detect
a difference of one DB between the loudness of
two notes. In the present state of the radio art
an amplifier or loud speaker may be considered
as passably good if it. gives a differentiation of
less than 10 DB between a high and a low note.
This means that if the voltage amplification of
a 100 -cycle note, for example, is not less than
about one-third that of a 1000 -cycle note, the
equipment will give fairly satisfactory repro-
duction of music. (20 log 3=9.54 DB).

10 RADIO FOR DECEMBER, 1928



WLW'S 50,000 -Watt Transmitter
NAT1071-WIDE reception of WLW's

new 50,000 -watt transmitter at
Mason, Ohio has aroused interest in the
equipment whereby this was made pos-
sible, especially as it contains several
innovations in the standard Western
Electric apparatus. These changes include
100 per cent modulation of the carrier
instead of the customary fractional modu-

300 Ft. Towers at WLW

lation, a harmonic filter, and an especially
effective antenna ground system.

The 300 -ft. steel towers are spaced
600 ft. apart on a north and south line,
400 ft. west of the transmitter. Under
the center of the antenna is located the
coupling house which is shielded from
the intense field by means of a copper
roof. Within this house is the junction
of four heavy diagonal ground busses
to which are soldered 30 miles of ground
wire buried 10 in. deep in furrows 2 ft.
apart. From this house also runs the
insulated transmission line which car-
ries the modulated high -frequency elec-
tric current from the transmitter.

The transmitter is installed in a two-
story brick, concrete and steel building,
the transmitter itself and the control
room being on the main floor, and a
duplicate set of motor -generators, recti-

High Voltage Filter System

Control Room at WLW

fier transformers, fans and pumps in the monics are eliminated before the energy
basement. In the basement also is the is radiated. Constancy of frequency is
high -voltage filter system, whereby har- (Continued on Page 44)

Amplifier and Modulating Unit

RADIO FOR DECEMBER, 1928 11



High Frequency Electric Furnaces
Methods and Equipment Used for Melting Alloys for Dental Use

By PAUL W. HERMANN

AREAL field of application for the
high frequency induction furnace
has been found in the melting of

precious metals and their alloys for den-
tal use. Although this has been pictur-
esquely advertised as "melting by radio"
it is merely another industrial applica-
tion of the high frequency current which
is also used for radio transmission. The
output of a high frequency generator is
connected directly to an induction coil
whose electromagnetic field is inter-
cepted by the material to be melted, this
being placed within the coil. The eddy
currents thus produced are effective in
heating the material to very high tem-
peratures.

This conversion of electric power into
heat is accomplished by using a relatively
weak magnetic field and a relatively high
frequency. The typical furnace installa-
tions illustrated in Fig. 1 utilize the

2000 kilocycle output of a mercury dis-
charge -gap oscillator which delivers
about 5 amperes at from 6000 to 8000
volts.

Figs. 2 and 3 show the construction
of a furnace unit. It consists essentially
of a cylindrical chamber surrounded by
a coiled conductor, which is insulated
from it both thermally and electrically.

COVER- .....

Klux(
IYATf&-
COOIED

PRIMARY

Fig. 3. Cross -Sectional View
Furnace

Fig. I. Typical Installation of Small High Frequency Furnaces
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The thicker the insulation, the less is
the electromagnetic energy which enters
the chambers, since a smaller part of the
field cuts the resistor. The thinner the
thermal insulation, the greater is the
amount of the heat energy radiated out-
ward from the crucible and lost. The
primary is a coil of copper tubing
through which water is circulated so as
to keep it cool. The secondary is the
metal to be melted. Glass or other non-
conductor cannot be melted in this type
of furnace unless it is placed in a crucible

Fig. 2. View Showing Furnace Construction

which is itself a conductor, such as
graphite.

Temperatures attained are in excess of
5000 degrees F., as compared with less
than 3000 degrees F. in a standard gas
or oil furnace. This is sufficient to melt
platinum in so short a time that a strip
of metal may be held in the hand, as in
Fig. 4 and melted within an inch or so
of the fingers without any discomfort.
The electromagnetism, and thus the
heat, is concentrated toward the center
of the crucible so that surrounding ob-
jects are not heated.

The operator has easy control of the
temperature by varying the magnetizing
current so that the charge is not super-
heated. Furthermore the eddy currents
in the molten metal set up a vigorous
stirring action which brings about the
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complete mixture necessary to form a
true alloy. All previous methods of
mechanical stirring would allow plati-
num, with its specific gravity of 21, to
segregate from gold or copper in the
billet, thus giving undesirable charac-
teristics for dental work.

The furnace can be operated in a
vacuum, as in Fig. 5, or in a highly
reducing atmosphere so as to prevent oxi-

Fig. 4. Melting Platinum in High
Frequency Furnace

dation. This eliminates the necessity for
fluxes and their consequent inclusions.

One high frequency induction furnace
will melt more high -fusing metal in half
an hour than can be handled by a gas
furnace in a full day. With 16 kw.
input 30 ounces of platinum can be
melted in two minutes. There are no
fumes, smoke or gases, and no heat radia-
tion from the furnace, so that the opera-
tor works in comfort. The former foun-
dry becomes an immaculate laboratory.

Much of the development work for
this type of furnace, which was origi-
nally invented by Dr. E. F. Northrup,
has been accomplished by the Williams
Gold Refining Company in co-operation
with the General Electric Company and

tuff- II?
milAirfoRiev

4,

DISCHARGE 611?
CligMBR (//YDROWY .."-MERCURY
RTMOSMERE, IYATfX C0010
Fig. 6. Circuit Diagram of Mercury Discharge -Gap Oscillator and Furnace

the Ajax Electrothermic Corporation.
They have recently perfected a small
furnace, which is supplied with high fre-
quency current from a 250 -watt vacuum
tube converter.

Most of the industrial installations,
however, use either mercury discharge -
gap oscillators or high frequency genera-
tors of the non -inductive type. Rela-
tively lower frequencies are used with

Fig. 5. Furnace Operated in Vacuum

the latter, 960 cycles being common.
Large furnaces are in service for melt-
ing silver in 900 -pound and
copper alloys in 700 -pound charges.
Units of 250 -pound capacity have been
successfully used for melting nickel and
pure iron for the production of per-
malloy.

Fig. 6 shows the circuit diagram for
a mercury discharge -gap oscillator and
furnace. In this type of equipment
power is delivered from the oscillator at
from 5 to 100 k.c. The frequency is in-
creased as the size of the coil or the
number of condensers is reduced, smaller
furnaces requiring higher frequencies.
The same amount of heat may be created
with a field of unit strength and a fre-
quency of 60 k.c. as with a field 1000

fURNRCE INDUCTION

COLLORR C000

times as strong and a frequency of but
60 cycles per second.

The Bureau of Metal Research at the
Carnegie Institute of Technology has re-
cently applied the high frequency fur-
nace to the refining of manganese. The
metal is placed in a magnesia crucible
which is covered by another inverted
crucible to collect the distilled metal.
These crucibles are placed inside a fused
quartz tube, 4 in. in diameter and 2 ft.
long, closed at both ends. The quartz
tube is surrounded with a water-cooled
copper coil through which 2 amperes of
high frequency current is inductively
passed at 7700 volts. This produces the
pure metal which is necessary in some
steel alloys. Many other industrial ap-
plications of the high frequency furnace
are in process of development.

BROADCASTING IN PARIS

By R. RAVEN -HART

pROGRAMS-Of ten magnificent. Trans-
missions-almost invariably bad. And

bad to a degree that an American listener
would hardly credit. It is no exaggera-
tion to say that neither of the two
"official" stations (the Eiffel Tower and
the "PTT," otherwise the Higher
School of the Post, Telegraph and Tele-
phone Department) would have been
tolerated in America ten years ago, and
at the present day they can only be re-
garded as rather tedious jokes, not in
the best of taste.

Unfortunately, some of the best pro-
grams come from them; above all, the
Saturday and Sunday co 'wefts of the
Pasdeloup orchestra. It is hard to imag-
ine anything more exasperating than to
see pieces on the programs which one
would love to hear, and to tune in, with
the hope that possibly some miracle may
have occurred, and then. . . .

Were it not for the private stations,
it would be difficult to believe that any
radio sets are sold; more especially
Radio Paris (run by the largest radio
company), the "Petit Parisien" ( run by
the newspaper of that name), Vitus, and
L. L. (run by smaller manufacturers).
All these four have decent modulation,
and the first named can be relied on
for passable programs with occasional
gems. The second does not transmit
daily, and its programs are as a rule
rather hackneyed. The two last are
low -powered and rather masked by
buildings-they are as a result none too
easy to pick up, even within commuting
distance of Paris. This is a pity, as
their programs are of a varied nature,
often quite exceptional; in the case of
"Radio Vitus" whose subtitle is the
"Montmartre Radio"; one sometimes be-
gins to wonder whether the mike is not
getting overheated, or some of the plates
of the tubes blushing!

According to the strict letter of the
law, radio is a government monopoly.

(Continued on Page 38)
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A Short -Wave Superheterodyne

THE most sensitive and selective set
for receiving telephone or tele-
graph signals, whether long or

short wave, in the author's experience,
is the superheterodyne. Furthermore
only four plug-in coils are required to
completely cover the spectrum from 20
to 200 meters, with a .00015 mfd. con-
denser.

As may be seen in the circuit dia-
gram (Fig. 1) this is a five -tube set,
comprising a first detector, oscillator,

14

By R. WILLIAM TANNER

two intermediate frequency stages, and
second detector. The set is designed to
use '99 type of tubes throughout, though
slightly greater signal strength may be
had with '01-A tubes in the i.f. and sec-
ond detector sockets.

The first essential for selectivity is
low resistance in the first detector cir-

Rear View of Short -Wave Superheterodyne

cuit. This may be secured by space wind-
ing the coils, L in the circuit diagram,
with No. 28 enamel wire on old UX
tube bases. The primaries are A -in.
diameter and 1 in. long and are placed
inside the bases. The secondaries are
wound outside the bases and are 1 in. in
length. The leads are soldered to the

Fig. 1. Circuit Diagram of Short -Wave Superheterodyne

L-See text.
C-.00015 mfd. detector tuning condenser.
C,-.00025 mfd. detector grid condenser.
C.-.00015 mfd. oscillator tuning condenser.
C.-.0025 mfd. oscillator bypass condenser.
C4, C.-1 mfd. bypass condenser.
C.-.0005 mfd. second detector grid condenser.
Cr .002 mfd. second detector bypass condenser.

R--5 to 10 megohm grid leaks.
R,, 12. -30 -ohm rheostats.
12,-2-megohm grid leak.
T, T,, T-See text.
RFC -200 turns No. 36 enamel wound on a thread

spool 34 in. diameter in 25 turn sections, 1/16
in. between sections.
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RFC, --See text.
SW-Tickler switch.
SW,-Filament switch.
7 UX sockets.
5 UX 199 tubes.
2 binding post strips.
7 in. x 21 in. panel.
7 in. x 20 in. baseboard.
2 panel brackets.
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Fig. 2. Lead Connections for First Detector

and Oscillator Coils.

prongs as shown in Fig. 2 (a). The num-
ber of turns for the different coils are as
follows:

20 meters 40 meters 80 meters 160 meters
Primary

3 turns 6 turns 10 turns 10 turns
Secondary

7 turns 14 turns 29 turns 60 turns

A tuning condenser capacity of .00015
mfd. is secured by removing all but three
of the rotary plates of a .0005 mfd. con-
denser, or any good low -loss condenser of
equivalent capacity may be used.

The grid leak should be from 5 to 10
megohms; the grid condenser from .0001
to .00025 mfd., the lower value being
better for 20 meters. An extra control
for regeneration does not seem to be
justified for the slight increase which it
gives in sensitivity.

The oscillator is of the series feed
type. The tuning condenser is connected
across the grid coil only and not from
the grid to the plate as is usually done in
broadcast supers. The rotor is then at
ground potential, thereby eliminating
hand capacity effects. A by-pass con-
denser of .0025 mfd. is shunted across
the plate supply. The r.f. choke pre-
vents the r.f. currents from getting into
the B battery. The energy is fed to the
first detector by coupling a loop brought
out from the plate circuit of the detector
to the oscillator coil. This loop consists
of 10 turns of No. 28 enamel wire
wound around the oscillator coil socket.

The oscillator coils are wound on UX
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Bank {Finding Details

tube bases with the same size wire as is
used on the detector coils.

20 meters 40 meters 80 meters 160 meters
Grid

8 turns 16 turns 33 turns 65 turns
Plate

8 turns 16 turns 33 turns 65 turns

The 160 -meter coil will have to be
two bank wound in two equal sections
as the tube base is not long enough to
accommodate a total of 130 turns. D.
C. C. wire is used in this case as it is
superior to enamel for bank windings.
Not only is it easier to work but the
distributed capacity is much lower. In
bank winding coils two turns are wound
on tightly, then one turn is wound on
top of these. Next bring the wire back
down to the tube and wind on another
turn, then wind the next turn on top of
this and so on. At the cross overs bend
the wire sharply with the thumb nail.
Those who have had no experience with
this type of winding had better practice
with some old wire before attempting to
make a permanent coil. It is very easy
after a little experience. See Fig. 3 (a).

The grid parts of the coils are wound
near the bottom and the plate section
at the top. Grid and plate connections
are made to the outside ends. The inside
ends go to the A negative and the B

I  Ri I
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Cis

COMENER

157 1.f.
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positive. See Fig. 2 (b). Tuning is done
with a .00015 mfd. condenser of the
straight line frequency type.

The intermediate frequency amplifier
is the heart of the super. This one gives
a large gain per stage with a minimum
of noise, and can be sharply tuned with-
out cutting off the side bands. The fre-
quency is 160 kilocycles, or about 1800
meters. Two stages proved to be suf-
ficient.

This required three transformers
which are of different construction than
those usually employed. The secondaries
are group bank wound of 476 turns of
No. 28 D. C. C. wire on bakelite tubes
2 in. in diameter and 3 in. long. The
method of winding is shown in Fig. 3 (b)
except that there are 20 turns on the
bottom layer. Four groups of 119 turns
are required for each secondary. Wind

(Continued on Page 39)
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Experimenting With the Grid Leak

OLDER textbooks tell us that the
function of the grid leak is to
dribble away electrical energy

with which the grid condenser brims.
Later wisdom presents a theory, easier
both to believe and to understand, which
views the resistance as the essential ele-
ment. Stuart Ballentine says, "So far
as the process of detection is concerned,
the grid condenser is not only super-
fluous but harmful as a potential source
of frequency distortion."

The condenser by-passes all alternat-
ing currents in the circuit, offering
greater impedance at the lower frequen-
cies. This means that the detector ser-
iously favors the treble at the expense of
the bass; a fact that has been substan-
tially proven by experiment. The real-
ization of this fact has led, of course, to
the desire to substitute a better device
for the resistor and condenser, some
other type of impedance that would be
less discriminating in its choice of fre-
quencies.

The secondary of certain good a.f.
transformers would do the trick very

117 ...1 --
Fig. 1. Replacement of Grid Condenser by

A. F. Choke

nicely, as shown in Fig. 1, except for
the fact that with the primary hanging
free, there is entirely too much stray
capacity to various nearby wires. More-
over, as the grid voltage is 5 volts posi-
tive instead of (in the case of the 201-A
tube), about .2 volts positive, a potentio-
meter is necessary to allow variation of
the grid voltage between 1 volt negative
and 5 volts positive, so that the tube has
a chance to perform at its most effective
grid potential.

But Fig. 1 is by no means the circuit

Fig. 2. Another Method of Using A F. Choke
as a Grid Impedance

to be recommended. Fig. 2 shows an-
other method of using the choke. But
after trying every available iron core
inductance I finally decided that I should
continue to use the old-fashioned grid
leak and condenser, except in a super-
heterodyne.
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By L. W. HATRY

In the first detector of a superheter-
odyne the use of the grid leak and con-
denser is attended with great difficulties,
because detection ordinarily takes place
by plate circuit rectification instead of
the usual grid rectification. Facing the
inadequacy of the grid leak -condenser
combination as a higher frequency imped-
ance we discover upon calculation that at
100 k.c., detection is only 4% efficient.
(See Stuart Ballentine, Proc. I. R. E.,
May, 1928). In substituting another
form of impedance in the first detector
grid circuit we find that, as we are not
dealing with audio frequency, an iron
core choke is not to be considered, un-
less it is desired to add the effects of re-
sistance. What we must do then is to
devise a tuned r.f. circuit.

To quote Ballentine: "I investigated
several years ago, the scheme shown in
Fig. 9 (Fig. 3 of this article). Here
the circuit LC, anti -resonant at the in-
termediate frequency, is placed in series
with the grid and replaces the grid con-
denser and leak. The efficiency of detec-

OSC. PICKUP

Fig. 3. Theoreecal Use of A. F. Choke with
First Detector of a Superheterodyne

tion in the grid -circuit is thus increased
from 4 to about 50%."

As Ballentine says, LC causes the de-
tector to become a tuned -plate -tuned
grid regenerative rig at the intermediate
frequency. Fig. 3 is both incomplete
and impractical (it was intended only
for a theoretical illustration) because the
wrong grid -bias is inevitable and because
the two -terminal loop L1 is seldom used.
When it is used the rotor plates of the

air flaw NC
A

SEC.

Cli
i r.B4

Fig. 4. Practical Circuit for Three -Terminal
Loop

tuning condenser C1 should be at ground
potential and connected to F positive or
negative.

The practical circuit for the three -
terminal loop takes the form of Fig. 4.
LC is tuned to the intermediate fre-
quency. C1 is the usual regeneration
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control midget of .00005 mfd. maxi-
mum. The special 200 or 400 -ohm po-
tentiometer controls detection effective-
ness and will prove a better volume con-
trol than the usual intermediate poten-
tiometer which can be set and forgotten.
NC is a very small capacity made of
a couple of metal angles which can be
moved apart; it is a neutralizing con-

OSC. P/C47h° NC

.B#
Fig. 5. Practical Circuit for Two -Terminal

Loop

denser to prevent the first detector from
oscillating at the intermediate frequency.
If it does not work reverse the connec-
tions from the detector to the primary
of the first I. F. T. The best neutral-
izing method would be made possible by
the use of a center tap in the primary
of the I. F. T.-which, of course, would
have to be specially made.

The practical circuit for the two -
terminal loop is shown in Fig. 5. LC's
sharpness is reduced by the normal input
resistance of the detector. As there is
no important reason why the oscillator
pick-up should be in series with the grid
lead, it may be placed in the F return,
the wire to the potentiometer center arm.

Either Figure 4 or 5 is a working cir-
cuit. Both are superior to detection with
a C battery which in turn is superior to
detection with the grid leak and con-
denser. I am not sure whether the tuned
grid -impedance is superior solely because
of its effect upon rectification or largely
because of the I. F. regeneration it puts
into the detector circuits. Used with
the shield -grid tube at a frequency of
about 400 kc. ("one -spot" tuning) the
difference between the grid -impedance
and the C battery was marked.

In both Fig. 4 and Fig. 5 NC is fixed
only if the voltage at X is not artificially
attenuated, as, for instance, by change
of the I. F. A. potentiometer. Conse-
quently the I. F. A. potentiometer should
be set near maximum and kept there
while volume is controlled with the de-
tector biasing potentiometer. As men-
tioned, however, the better circuit de-
mands a center -tapped primary on the
detector -coupling I. F. T.; then the
setting of the detector potentiometer
may remain at optimum adjustment
which allows maximum loop selectivity
and eliminates upset of carrier frequency
regeneration.



Radio Picture Transmission and Reception
Photoelectric Equipment and Methods for Visual Communication

By JOHN P. ARNOLD, Departmental Editor

TELEVISION RECEPTION
METHODS

THE first consideration that governs
the construction of a television re-
ceiving outfit is the character of

transmissions which are available for re-
ception. Whether they are on long or
short wavelengths will not only deter-
mine the type of radio receiver, but also,
usually, the size of scanning disc. The
24 -line pictures are ordinarily trans-
mitted on the regular broadcast wave-
lengths and the 48 -line pictures in the
short-wave carriers.

Reception of a 24 -line picture requires
a receiver that will tune, detect and am-
plify a 5000 -cycle frequency band with-
out favoring any particular part of it.
This is ordinarily possible only when
resistance or impedance coupling is used
in the amplifier, as transformer coupling
does not yet give the uniform frequency
amplification, which is essential to good
quality of television images.

For the 48 -line picture the same type
of audio amplifier is necessary for as high
as a 20,000 cycle band. The tuner may
be either a regular short-wave regenera-
tive outfit or an r.f. stage may be used.
Plate detection gives better quality than
grid detection, although the signal
strength is less.

The first requisite is that the television
signal, as picked up by the antenna, is
of sufficient strength. Otherwise poor
results will be obtained. As in aural
reception, very weak television signals

RER/AL_

OE 7 -Ecru&
Telcx

6RouND
CLAMP

/WATER
.'PC aizo uND

TELEVISION STATIONS

Station Location Wave-
length

Disc Pictures
Holes persecond Tentative Schedule

WGY Schenectady, N. Y. 379.5 24 21 12.30-1.00 p. m., Tu., Th., Fri.
2XAF Schenectady, N. Y. 31.4 24 21 10.30-11.00 a. m., Tu.
2XAD Schenectady, N. Y. 21.96 24 21 9.15-9.30 a. m., Sun.

WRNY New York City 325.9 48 10 First 5 min. of each hour
2XAL New York City 30.91 48 7.5 First 5 min. of each hour

3XK Washington, D. C. 46.72 48 15 9.00 p. m., Mon., Wed., Fri.
WCFL Chicago, Ill. 61.5 45 15 Irregular
WKBI Chicago, Ill. 215.7 48 15 Have applied for license
WIBO Chicago, Ill. 305.9 45 15 1.00 a. m., Mon., Wed., Fri.;

1.30 a. m., Thur., Sat.

KGFJ Los Angeles, Calif. 212.6 48 1.00-6.00 a. m.
WLEX Lexington, Mass. 62.5 48 Building new apparatus

Note-No. of pictures per second, multiplied by 60, equals r.p.m. of motor. No. of holes
in scanning disc is same as No. of lines scanned per picture.

greatly amplified with a lot of interfer-
ence of equal or greater signal strength
are unsatisfactory.

For 24 -line pictures the scanning disc
can conveniently be made 12 in. in
diameter. Allowing Y2 in. from outer
hole of spiral to edge of disc, will give
a picture a little less than 1% in. wide
at its top. For a 48 -line picture the disc
is usually 24 in. in diameter and the pic-
ture again will be 1% in. in width. The
disc should be centered properly, the
holes drilled accurately, and the size of
the hole about 10 per cent larger than
calculated so that the paths will overlap.
The discs should be perfectly flat and
have sufficient strength. The weight
should be kept at a minimum so that the

R-.1M GLASTOR OR SUPER DAVOHM
RI-LM GLASTOR
R2 -.5M GLASTOR
R3 -.25M GLASTOR
CI-C BAT 114 VOLTS
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Circuit Diagram of Daven Television Amplifier

size of motor required will not be unduly
large.

The motor should have sufficient
power to rotate the disc at the various
speeds required, but not much more. It
should be of the variable speed type. A
universal motor of about 1/15 h.p. and
1800 r.p.m. may be used with a light

able resistance and current -carrying
capacity the speed can be varied within
that required for television reception,
and manual synchronization maintained.

The most important part of the tele-
vision unit is the neon lamp, the light of
which varies directly with the current
that operates it. It requires from 50 to
90 m.a. modulated output from a 210 -

TUBE AND B VOLTAGE
BR-FIL BALLAST

CAUTION-USE ONLY RAW AC ON THE FIL-
AMENT OF THE LAST AMPLIFIER STAGE OR

OF STAGES. OTHERWISE HUM WILL BE NOTICED.
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power tube to give sufficient illumination
for a 48 -line picture 1Y2 in. square.

Little difficulty will be experienced in
assembling the parts. Although an elabo-
rate set-up as shown in the picture may
be desirable, it is not absolutely neces-
sary. For instance, a large piece of black
cloth will prevent the diffusion of the
neon lamp glow in various directions as
well as the large cabinet, although the
latter will keep the observer away from
the revolving scanning disc and avoid
any damage which may occur by the
hand or other objects coming in contact
with it.

Complete Set -Up of Daven Television
Receiver

The circuit diagram needs no further
explanation. The radio set and the
resistance -coupled amplifier have no un-
usual features which have not been found
in ordinary radio construction. The
motor and scanning disc should be placed
at some distance from the set and am-
plifier. Use shock -absorbing supports so
that motor disturbances and mechanical
vibrations will not affect the amplifier
tubes. Such effects often become visible
as a permanent distortion of the images
and thus can be distinguished from such
transients as atmospherics, phase distor-
tion and other communication channel
disturbances.

Just one word to the uninformed con-
structor: do not expect too much in the
way of quality. No one seriously con-
tends that television is now any more
than an experiment; but the more in-
vestigators who undertake to solve its
problems, the sooner we can expect better
results. Therefore if you like to experi-
ment, go to it; even the present-day
results in television reception are inter-
esting although imperfect.

IS

The Jenkins Radiovisor
By C. FRANCIS JENKINS

IN TELEVISION (wire carried vision)
and radiovision (radio carried vision)
the picture scanning device consists

of a disc with a spiral arrangement of
holes therein, the disc making one revo-
lution for each picture. The picture
can only be as wide as the narrowest
separation between two adjacent holes
in the spiral, and only as high as the
offset of the ends of the spiral.

As the minute apertures in the disc
pass light so inefficiently, I made the
apertures large, put lenses over each,
and secured the required scanning spot
by focusing the light source as an image
point on the picture screen (U. S. Pat-
ent 1,679,086). This lens -disc was used
in a public demonstration of radiovision
and radiomovies in June, 1925, broad-
cast from Navy Station, NOF, Ana-
costia, and received in my laboratory
in Washington, in the presence of many
government officials.

But the disc scanner, whether aper-
tured disc or lens -disc, has physical lim-
itations in practical application, which
seem, as at present employed, not to
permit very much development.

The drum method is much more
promising, for a cylinder, or drum, has
none of the limitations of the disc, and
has some meritorious features.

To get a mental picture of it (Fig. 1)
structurally, imagine a hollow cylinder,
fitted with a hub, hollow for the length
of the drum. The hub has an extension

Fig. 1. Mechanism of the Jenkins Radiovisor.

outside the drum which slips on the
shaft of a small motor. The scanning
apertures ate punched or drilled in the
peripheral wall of the drum, each
aperture of elementary area. The aper-
tures are arranged in four helical turns.

Inside the drum -hub, a 4 -target cath-
ode -glow neon lamp, is held, by a clamp
mounted on the motor platform, at the
open end of the drum, preferably. Be-
tween the lamp and the periphery of the
drum are tiny quartz rods, each rod end-
ing under its particular minute aperture
in the drum surface. A quartz rod has
the peculiar property that light flows
through it like water flows through a
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pipe. That is, the use of quartz rods
avoids the light loss due to the inverse
square law.

The cathode targets are located one
each under each of the rows of quartz
rods, and are lighted in succession
through a 4 -segment commutator, by
current from the plate of the last tube
of the radio receiver -amplifier. Because
the movement of the inner ends of the
rods is so short, these cathode targets
need be only very small. These minia-
ture targets obviously require only a
small amount of current compared with
the current required for a disc -scanned
picture.

A multiple -spot lamp and drum aper-
tures in a multiple -turn helix permits a
small scanning mechanism, and a
brighter and larger picture for a given
radio energy. A 7 -in. diameter drum
Radiovisor with scanning apertures in
four helical turns gives a picture which
appears, magnified, to be about 6 -in.
square. Five or six people can conven-
iently enjoy the story told in the moving
picture it produces. A 7 -in. drum with
six helical turns of scanning apertures
gives a 3 -in. picture, unmagnified ; which
is more than twice the area of any pic-
ture possible with a 36 -in. scanning disc.

The transmitting equipment can be at-
tached to any broadcast station appa-
ratus. The drum scanner permits the

Fig. 2. Radiovisor for 6 by 6 -in. Pictures.

construction of an inexpensive, practical -
sized receiver (Fig. 2) for movie enter-
tainment in the home.

Editor's Note: In this article Mr. Jenkins
discusses the disc and drum methods of scan-
ning, pointing out that the latter is a step
toward more compact apparatus for television.
Another feature of this system is the use of a
four -target neon lamp which is required for
this scanning method. He employs a moving
picture film of the subject to be transmitted
and this is received as a moving silhouette.
This is the logical starting -point toward solv-
ing the more difficult problem of presenting
extended views of natural scenes in graduated
tones. The practical result of Mr. Jenkins'
work has been to induce the radio amateur to
experiment with the reception of images.



How to Overcome Volume Control Difficulties
A Discussion of Their Nature and of Methods for Solving Them in

A.C. Receivers
By FRANK C. JONES

N a.c. receiver offers many difficul-
ties in securing an effective con-
trol of volume without affecting

the quality or tuning of the set. Control
in the audio amplifier, without provision
to prevent the detector tube from being
overloaded, introduces distortion. De -
tuning the r.f. amplifier of a selective
set decreases the strength of the low fre-
quencies adjacent to the carrier fre-
quency and thus causes an over -emphasis
of the high and intermediate frequencies.
Varying the filament current with a
rheostat soon introduces noise due to
corrosion or dirt and is too slow on
account of the delayed response of the
heavy filament to changes in current.

The use of a variable high resistance
in series with the B supply is effective in
controlling the volume, but varies the
plate voltage on all other tubes if a B
eliminator is used. It also becomes
noisy because of the d.c. flow to the
variable resistance slider or arm. By
keeping the plate current out of the
variable resistance it is more likely to re-
main quiet.

There are several ways of controlling
the volume quietly in or ahead of the
r.f. stage. Many set builders use the
method of antenna volume control

<CO
Fig. I. Antenna Polume Controls
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Fig. 2. Plate Circuit Control Systems

ground, but also drops the amplification
of that stage due to the low plate load
impedance. Most of the plate current
will go through the r.f. coil primary and
not through the resistor because of the
former's lower d.c. resistance. This
means a fairly quiet volume control and
if the variable resistance is constructed
so that its resistance varies not directly
as the setting but as the square or even
cube, then a fairly even control of sound
will result. This scheme looks fine but,
when the resistance is fairly low, it
practically puts a short across the r.f.
transformer primary, which in turn
lowers the effective inductance of the
secondary winding. This means that the
tuning will change with volume control
setting so that the circuits will not stay
lined up for single tuning control. The
receiver will tune broadly at one end of
the broadcast band or the other, depend -

shown in Fig. 1 (a). For receivers hav-
ing little r.f. amplification this is quite
satisfactory. In some receivers an r.f.
choke is shunted from aerial to ground
so as to pass only the broadcast band
through to the r.f. amplifier. But unless
the receiver is doubly shielded the pick-
up from the other stages of r.f. is great
enough so that local stations will roar in
on the minimum setting for volume.

Fig. 1 (b) shows a better type of an-
tenna volume control having a tuned
input from the antenna to the tube, be-
ing in effect equivalent to an additional
r.f. stage. However, it has the common
fault of not providing any control of
volume on local stations if three or four
stages of r.f. amplification are used.

Several plate circuit control systems
are shown in Fig. 2. The method of Fig.
2 (a) generally gives slightly better
control than the arrangement of Fig. 1,
because it not only shunts the signal to

ing upon which end has been lined up
properly.

Fig. 2 (b) gets away from the latter
effect but causes a variation of d.c. plate
potential with the troubles mentioned at
the beginning of the discussion. Fig.
2 (c) removes this fault but costs more,
since there is an additional r.f. choke
and by-pass condenser. However, this
arrangement is far better than any cov-
ered so far for receivers having not
more than two or three stages of r.f.
amplification. For receivers having
three or more stages of efficient r.f.
amplification, a single control will

hardly suffice for local reception. More
will be said on that later.

The grid circuit control method
shown in Fig. 3 requires at least Y2
megohm resistance, while in the previ-
ous schemes a maximum value from
5,000 to 25,000 ohms was correct. Fig.
3 (a) gives a scheme which controls the
volume very nicely on a receiver using as
many as three stages of r.f., with four
tuned circuits. It has the bad effect of
changing the tuning because of the tube
input capacity. At maximum volume
setting this capacity is in shunt to the
tuning condenser, so this arrangement is
not very desirable. If the tuned circuits
are lined up for maximum distance re-
ception, the volume will cut off very
suddenly as the grid slider is moved
down the variable resistance because this
circuit is thrown out of line.

Fig. 3 (b) gets around this trouble
since the tube input capacity is always
across the tuned circuit. However, the
same tuned circuit has now a variable
resistance across it which ruins the
selectivity at lower volume control set-
tings. Generally this doesn't hurt if
there are three or four other tuned cir-
cuits, since the set will be selective
enough to cut all local stations except
the one desired.

Connecting a resistance as shown in
either Fig. 3 (a) or (b) causes that
tuned circuit to be thrown out of line.
But if the other tuned circuits have
trimmer condensers this may be compen-
sated. The leads to the volume control
and the resistor itself have capacities to
ground which are across the tuned cir-
cuit. The drop in amplification is
somewhat noticeable if the maximum re-
sistance is much less than Y2 to 1

megohm.
Placing the volume controls between

(Continued on Page 42)

CIL)
Fig. 3. Grid Circuit Control Methods
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The Radio -Frequency Choke
Its Impedance, Calculation and Measurement

By GLENN H. BROWNING

THE function of a radio -frequency
choke is to hinder r.f. current pass-
ing through that part of the circuit

of which it is an integral part. Thus an
r.f. choke is connected in series with the
phones in a three circuit tuner with a
fixed tickler coil and a throttle condenser
to keep the r.f. current out of the phones
and to force it through the condenser
which controls regeneration.

Likewise a choke connected in series
with the plate resistor of a resistance
coupled audio amplifier keeps out high
frequency currents and prevents a ten-
dency to motorboat. A choke may be
used as an impedance input from the
antenna or it may be used as an imped-
ance coupling between two r.f. stages, as
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Fig. 3. General Impedance Characteristics
of R. F. Choke

Fig. 1. Impedance Coupling Between Two R.F. Stages

in Fig. 1, so that no neutralization of
the tuned stages is necessary.

In all these uses the writer has found
that the important factor in a choke is
its impedance to the r.f. current and not
merely its inductance, in which terms it
is ordinarily rated. The higher the im-
pedance, the better the choke. In most
of the cases cited it is also necessary to
consider the effect of the tube capacity
which may be shunted across the choke,
as well as the choke's distributed capacity.

-rteA

Fig. 2. Inductance, Capacitance, Resistance
Relation in R. F. Choke

These capacities may be considered as
a lump capacity across the winding, as
in Fig. 2, which is a tuned circuit whose
general impedance characteristics are
shown in Fig. 3. Here the imped-
ance is plotted against the ratio A/A0,
A being the wavelength at which the
choke is being used and A0 the resonant
wavelength to which the choke is tuned
by its distributed capacity.

In curve I the resistance of the choke
is small, while in curve II the resistance
is ten times that of curve I. It should
be noted that in the case of greater resist-
ance, the peak of the curve shifts to the
right and at the same time flattens out
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somewhat. These are two general
curves for the circuit shown in Fig. 2.

The peak of either curve may be
shifted as a whole to either the right or
left by changing the inductance or dis-
tributed capacity of the choke. It is ob-
served that the highest impedance to r.f.
current may be obtained by so design-
ing the choke coil that it will be used
over a wavelength spectrum represented
by the dotted lines A -B in Fig. 3.

Now that the theoretical possibilities
of the radio -frequency choke have been
examined, it remains to obtain some easy
laboratory method of measuring their
impedance and then by the cut and try
method to design a choke which as nearly
as possible gives the same characteristics
as shown in Fig. 3.

The direct method of attack on the
problem of measuring efficiency would
be to put an r.f. voltage of the desired
frequency across the choke and measure
the current flowing through this circuit.
In the average laboratory this is not pos-
sible, for an r.f. oscillator with a 210
tube will not supply much more than
150 to 100 volts without coupling very
closely to the oscillatory circuit. There-
fore, if the choke has an impedance of
only 50,000 ohms, the r.f. current to be
measured would be 2 m.a. This could
be read by various means but not readily
on a Rawson thermal multimeter, which
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is as sensitive an a.c. meter as most
laboratories have available.

In trying to measure small radio -fre-
quency currents it occurred to the writer
to measure the voltage across a fixed re-
sistance by means of the vacuum tube
voltmeters and the method was found
to be satisfactory and applicable to all
cases where a sufficiently large impedance
was already present in the circuit so that
the addition of 5000 ohms or so was
immaterial. The average vacuum tube
voltmeter is capable of good accuracy
from about .1 to 4. volts. Thus a cur-
rent of 2 m.a. through 1000 ohms
would be very easy to read. The result-
ant circuit used is shown in Fig. 4.

R.f. C.
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Fig. 4. Circuit of R. F. Measurements

An a.c. voltmeter reads the incoming
voltage while the current through the
resistance R may be readily calculated
from the vacuum tube voltmeter
readings.

The results of the measurements on a
number of commercial chokes are shown
in Figs. 5 and 6. In Fig. 5, the im-
pedance of the chokes is shown without
any external capacity placed across them.
It is readily seen that choke No. 1, which
was designed by the writer after a study
of the theoretical possibilities, is some-
what superior to the others, having an
impedance as high as 1,500,000 ohms
from 300 to 350 meters and more than
200,000 ohms at its lowest point. This
choke is being worked at exactly the
right place as may be seen by reference
to Fig. 3, while it would seem that
choke No. 4 is being worked at higher
wavelengths than it was designed for.
Choke No. 1 has an inductance of
10 m.h., yet its impedance is higher than
chokes having an inductance as low as
2.6 m.h. and as high as 168 m.h. It is
queer that manufacturers should rate
their chokes by inductance, which may
or may not mean anything, instead of
the average impedance over the wave-
length band for which they are designed.

Now let us examine the impedances of
these same chokes when a condenser,
comparable to a tube capacity, is placed

(Continued on Page 45)



Help for the Radio Trouble-Shooter
The First of a Series of Articles Concerned with the Details of Servicing

A.C. and D.C. Receivers
By J. GARRICK EISENBERG

THE advent of the a.c. receiver has
intensified public criticism of the
inability of some service men to

correct the faults that a radio set occa-
sionally falls heir to. So a few construc-
tive suggestions on radio servicing
should not be amiss. These include a
discussion of the a.c. tube, an orderly
scheme for checking trouble, and a de-
scription of apparatus which can be
used without having to reach parts
which are difficult of access in many of
the modern receivers.

There are two types of tubes whose
filaments are heated with alternating
current. These are ordinarily known as
the '26 type, for amplifier work, and the
'27, or heater type, for use either as a
detector or an amplifier.

The filament of the '26 type is con-
nected directly to a low voltage a.c.
source. Thus the grid return and the
negative B return are connected to the
a.c. supply. It is low in cost and reason-
ably efficient. As its filament has high
inertia to movement, the a.c. fluctuations
have less effect upon the electronic ar-
rangement inside the filament structure
than in the case of the usual d.c. fila-
ment. However, some fluctuation does
occur and is repeated in the form of a
60 -cycle plate current variation, if the
tube acts as a rectifier in even the tiniest
degree.

Thus it is imperative to maintain the
operating point always within the
straight line characteristic of the tube.
Slight variations from this point, which
might be permissible from distortion
considerations with the d.c. filament
type, will result here in a pronounced
a.c. hum.

Receivers which develop such a hum,
not directly traceable to the B elimi-
nator, may be remedied by inserting a
series grid resistance, permitting the
adjustment of grid bias at will, depen-
dent upon the applied plate voltage, so
that the operating point can always be
maintained on the straight line portion.
A scheme for such an arrangement is
shown in Fig. 1.

The resistance in series with the nega-
tive B return affords a negative drop,
i. e. the point X will be more negative
than the point Y. The value for R1 is
found from Ohm's law: the normal
plate current being known the amount
of voltage drop through R1 is the prod-
uct of IR. A 2 -volt negative bias would
be obtained, for example, if the plate
current is 10 milliamperes by the use of
a 200 -ohm resistor (E/I.R).

B- 4H1m110 +
Fig. 1. Use of Grid Series Resistance to

Minimise A.C. Hum

The center tap filament resistor is

necessary because when the filament po-
tential is reversed, with respect to either
side of the filament, there would be a
movement of electrons from the minus -
B return to whatever side of the fila-
ment happened to be positive at the
moment, if the B return were connected
to one side of the low resistance fila-
ment. This would result in a perpetual
unbalance and produce a hum dependent
on this change of direction of electrons
around the filament. The B return is
therefore connected into the exact elec-
trical center of the filament so that the
movements in either direction will
cancel.

To accomplish this purpose, R is of
such proportions that the movement
through it will be relatively small com-
pared to the movement through the
filament (the filament resistance is only
about 1.4 ohms). For the sake of flexi-
bility, R should permit of variation of
the center tapping contact.

The '27 tube is more desirable and
more expensive. It does not require any
balancing scheme for elimination of a.c.
hum, since the a.c. circuit is entirely
isolated from the radio circuits proper.
It uses a cathode or heater element
which contains the electron -emitting
substance, the a.c. filament serving
merely to heat this can -like device
placed around it. The cathode, being
the electron -emitting source, has the
grid return and negative B return
brought back to it, for completion of the
circuit. Whatever fluctuations occur in
the a.c. supply, therefore, can be disre-
garded, with respect to filament unbal-
ance, since the actual heating of the
cathode will be uniform regardless of
directional variations around the fila-
ment proper.

It might be pointed out, however,
that, under this scheme, there is no way
to obtain a positive bias on the grid, for
detector purposes, except through the
use of an external battery. Plate recti-

RADIO FOR DECEMBER, 1928

fication is consequently used, the grid
operating on a negative bias, and the
familiar gridleak-condenser arrangement*
not being used.

A somewhat more sensitive detector
stage may be had by wiring a gridleak
and condenser into the circuit, and con-
necting a small battery between grid and'
cathode to give a positive bias.

The rest of the a.c. receiver circuit
is practically identical with that of a
battery -operated set, except that an addi-
tional r.f. stage is often added to make'
up for the lack of sensitivity of the pres-
ent a.c. circuit arrangements. So we can
now consider actual circuit troubles and
methods of analyzing these. To do so
we must first determine the test equip-
ment necessary to our purposes.

AMODERN test set must include a high
resistance voltmeter having several'

low and high reading scales; a low and
high reading milliammeter, and a low
high range a.c. voltmeter. To incorpo
rate these several meters into the kit may
mean not only a cumbersome, but an ex-
pensive arrangement, if separate meters
be used for each individual purpose.
But multi -scale meters are now available
at reasonable cost, so that two such
meters should suffice for all a.c. and d.c.
tests. A multi -scale d.c. meter may easily
be constructed from an inexpensive 0-10
milliammeter; a 0-100 m.a. scale may also
be calibrated for this meter, by the use
of a suitable shunt. We will again
diverge somewhat from our main pur-
pose to describe briefly how such a meter
may be calibrated.

Ammeters are invariably wound with
a few turns of low resistance wire so
that they do not offer much difference
of potential across their terminals. The
amount of current flowing through the
meter winding depends directly upon
this resistance. Sensitive meters are con-
structed with an external resistance in
parallel, so that only a tiny proportion
of the actual measured current flows
through the meter itself, its scale being
calibrated for proportionate current flow.

If a 0-10 milliammeter be shunted
with a smaller resistance, which permits
only one -tenth as much current to flow
through the meter winding as through
the resistance, then the original scale
may be used to read in multiples of 10.
The shunt resistance must be of such an
order that it will pass 109 milliamperes
without heating or changing its resist-
ance characteristics; it must be very ac-
curate; and the actual calibration for
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the 0-100 m.a. scale should be checked
with a known standard.

To use the meter as a voltmeter, it
will be necessary to add resistance in
series with it. The 0-100 m.a. shunt is
opened now and, since the external series
resistance will be large, the actual resist-
ance of the meter winding can be dis-
regarded in the calculations.

According to Ohm's law, the un-
known voltage E is equal to the product
of a known current flow I and a known
resistance R: E = IR. The current I
also flows through the meter winding,
so that the ammeter can be calibrated as
a voltmeter having, say, a resistance
of 1000 ohms per volt. Then, since
I = E/R, with 1000 ohms in series with
the meter winding, an indication on the
meter scale of 1 milliampere would mean
an applied voltage of 1; with 10,000
ohms in series with the meter, 1 milli-
ampere would indicate an applied poten-
tial of 10; 2 m.a. a potential of 20 volts,
etc., etc.

As many different values of resistance
as desired may be used to secure a multi -
scale meter invaluable for checking B
eliminator voltages, for making emis-
sion characteristic tests, and for any
use where a high degree of accuracy is
requisite. The resistors should be se-
cured from some reliable laboratory and
marked for the percentage of error pres-

ent. They must be designed for a wide
margin of current -carrying capacity over
ordinary load conditions, otherwise they
may change in value when in use.

In the test set designed by the author,
a standard d.c. test unit was used, as
time did not permit the necessary recali-
bration work. For a.c., however, two
meters-one a 0-3 and 0-15 range, the
other a 0-150 volt range-were used,
affording a somewhat more flexible and
less expensive assembly, and also permit-
ting a more symmetrical panel arrange-
ment, than if one single multi -scale a.c.
meter had been used.

The internal connections of the d.c.
test unit are shown in Fig. 2, but no at-
tempt has been made to preserve strict
accuracy here. For example, the external
binding posts for d.c. voltmeter connec-
tions have been omitted, as they simply
parallel the internal voltmeter circuit.
The 0-500 volts resistance has been pur-
posely left incomplete, so as not to com-
plicate the wiring. This connection is
identical with the 0-100 volt resistor.

Either a.c. or d.c. voltages may be
measured at a tube socket by plugging in
the cord connecting to the terminal
block. The double -throw double -pole
switch makes the necessary changeover
for d.c. or a.c. meters.

The 0-100 milliampere shunt is not in
use when the voltmeter connection is
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made. The unit permits of reversed fila-
ment and grid readings being made, by
a pushbutton arrangement also omitted.
This simply reverses the meter terminal
connections at will.

Additional apparatus in the test set
includes (1) a tube rejuvenator, (2) an
oscillator for accurate circuit adjust-
ments, and which may be used as the
driver for a laboratory beat frequency
oscillator if desired, and (3) a high
quality comparison amplifier, the uses for
which are manifold. A load resistor has
also been arranged in series with the
milliammeter and provided with a cut-out
switch, so that load conditions may be
simulated for checking the output volt-
ages of battery eliminators. This aux-
iliary equipment and the uses therefor
will be described in detail, except for
the rejuvenator, whose purpose and use
should be obvious. The wiring arrange-
ments are shown in Fig. 2.

A detailed description of the procedure
to be followed in finding and correcting
the troubles which may develop in a re-
ceiver is given in the next installment of
this series, to be published in January
RADIO. This includes a full account
of the methods for using the test set
whose circuit diagram is here given,
especially the comparison amplifier and
the oscillator.

(To be continued)
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TECHNICAL BRIEFS

VERY low frequencies are seldom
heard in chain broadcasts, because

the connecting telephone lines are equal-
ized to give a fairly flat characteristic
between 100 and 5000 cycles per second,
with a sharp cut-off beyond these limits,
especially on the lower end. Further-
more most radio sets and loud speakers
cut off above 100 cycles per second.

HEATER type '27 a.c. tube will oper-
ate with longer life on 1.9 to 2.0

volts than on 2.5 volts. It takes two or
three times as long to heat up, but once
hot, operates practically the same as at
the higher filament voltage. The in-
sertion of a small heavy duty resistance
in series with the filament leads from
the power transformer will adapt almost
any a.c. tube receiver for operation with
lower filament voltage. The resistance
can be calculated from Ohm's Law. Sim-
ilarly a '71 or 112 tube will operate
satisfactorily at 4.7 volts instead of the
usual 5.0 volts with correspondingly
greater life. The type '50 and '10 tubes
will operate much longer with to
7 volts with practically negligible effect
on the sound output.

AN
0-10-ohm filament rheostat shunted
directly across the moving coil of a

dynamic loud speaker provides a con-
venient "hum" reducer at low volume
of sound. Even a good a.c. receiver,
with volume control in the r.f. amplifier,
may have quite a bit of hum which is
objectionable for soft music. Shunting
the moving coil with a 4 to 8 -ohm re-
sistance will reduce the hum to nearly
half of its usual intensity. Because the
impedance of the moving coil increases
with frequency, this scheme may reduce
the high frequency response too much.
So a better scheme is to use a few dozen
turns of No. 26 wire wound on a %-in.
diameter iron bolt. Two or three taps
will allow the most suitable number of
turns to be found and this will give more
uniform response from the speaker than
when using an ordinary resistance.

MOST dynamic speakers have a low-
pass filter connected across the

primary of the stepdown transformer.
This filter generally consists of a series
inductance of from 100 to 200 milli -

henries and two shunt capacities of .01
to .02 mfd. It is designed to cut off at
about 3500 cycles so that there is prac-
tically no response above 4000 cycles per
second. This tends to so over -emphasize
the low notes that some people dislike a
dynamic loud speaker because the re-
produced voice does not sound natural.
This filter is ordinarily incorporated be-
cause it apparently reduces the overload-
ing effect when a '71 tube is used with
120 to 150 volts, instead of the recom-
mended value of 180 volts on the plate.
Larger power tubes with proper voltages
do not require such a filter and conse-
quently give a brilliance of music and
speech which is otherwise lacking.

Overloading may also be avoided by
increasing the voltage applied to the field
windings. Recent tests with several
makes of dynamic speakers showed an
increase of sensitivity of about 3 DB
(or TU) when the voltage was in-
creased from 6 up to 9 volts, thus call-
ing for but half the power output from
an amplifier to give the same undistorted
sound output from the speaker.

Many a.c. models now use rectifiers
which give from 772 to 12 volts across
the field winding, thus giving a much
more intense field across the air gap in
which the moving coil is located. In-
creasing the current from 40 milli-
amperes to say 60 or 65 milliamperes
through the field winding of the high -
voltage type field, will increase the sen-
sitivity 2 to 3 DB in most makes which
are rated for 40 mils.

THE difficult problem of measuring
antenna resistance for frequencies

between 4,000 and 20,000 k.c. has ap-
parently been solved by the pyrometer
method of determining vacuum tube ef-
ficiency. Resistance is equal to power
divided by current squared. The current
is measured directly at the current node
of the antenna. The power is measured
indirectly as the difference of the tube
output for the same current when the
antenna is connected and disconnected.

The pyrometer method, as described by
Crossley and Page in the I.R. E. Proceed-
ings for October, 1928, secures identical
temperature measurements of the out-
side glass wall of a vacuum tube when
it is oscillating, with a known d.c. plate
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watts input, and when it is not oscillat-
ing, with a different watts input. The
difference in wattage between the two
measurements represents the r.f. output
power. The temperature of the glass
wall is measured with a Cambridge sur-
face pyrometer, which is essentially a
flat strip thermocouple and millivolt -
meter.

This method is also applicable to the
measurement of condenser and coil re-
sistances and the efficiency of vacuum
tube circuits at various frequencies. Thus
tests show that a 250 -watt three -elec-
trode tube is a more efficient amplifier
at high frequencies than is a shield -grid
tube of the same size.

AUDIO
frequency transformer curves

frequently show excellent low and
high frequency characteristics which are
not duplicated from a good dynamic
loud speaker. Most of these curves are
made when operating out of a 10,000
ohm impedance, representing an ampli-
fier tube, and operating into a vacuum
tube voltmeter instead of an amplifier
tube. A vacuum tube voltmeter has a
very low input capacity, much lower
than an amplifier tube, since the plate
circuit of the former has nearly zero
impedance.

The input capacity of a tube depends
on the plate circuit load effective re-
sistance as shown by the expression

C, C',_ f + C, . ( 1+
ti.R2R

RP -I-2
For a tube voltmeter the second part of
the equation is not much greater than
the static grid -to -filament capacity Cg -f.
However, for an amplifier tube, the
second term may become 10 to 50 times
as great as Cg_f alone and it is this total
capacity which is in shunt to the audio
transformer secondary. This large ca-
pacity, 50 to 100 mmfd. in shunt causes
a drop in the higher frequencies, or
sometimes a peak with some trans-
formers, which is not apparent in the
curves measured on single transformers.

Again, when a transformer works out
of a detector tube, the plate resistance is
not 10,000 ohms, but is from 15,000
to 30,000 ohms, depending on the type
of tube used. These values are for grid -
leak detection, since the plate impedance
may be from 50,000 ohms up to several
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hundred thousand ohms for plate de-
tection. The value of 20,000 ohms,
with an average 201A used tube as
a detector, causes a drop in both high
and low frequencies. The drop in low
frequencies is due to the fact that the
primary impedance of a transformer
decreases with decreasing frequency and
so a greater percentage of the audio
frequency voltage available from the
detector is lost in the plate impedance
of the tube. Naturally, the higher the
impedance of the tube the greater the
loss of low frequencies.

The loss in high frequencies when the
tube impedance is higher, such as in a
detector tube, is harder to comprehend.
Perhaps it can best be explained by the
fact that most audio transformers depend
for their high frequency response upon
the effect of resonance between the leak-
age reactance of the transformer and the
distributed and shunt capacities to
ground. The leakage reactance can be
represented as an external inductance in
the primary circuit and so naturally the
resonance effect is lessened by having a
larger resistance, RP, in series with the
circuit. This means less voltage to swing
the grid of the following tube on the
higher frequencies.

THERE have been several requests
for a circuit using a.c. tubes, and

as many of the parts from old 8 -tube
loop type superheterodynes as was pos-
sible. Assuming that the arrangement
of parts, including panel apparatus, is
the same as that in the d.c. model de-
scribed in the October RADIO, the cir-
cuit shown in Fig. 1 indicates what
changes in the circuit will be required
for a. c. tubes. The r. f. amplifier, os-
cillator, mixer, detector and first audio
tubes are of the heater type, the shielded
grid tube having a 2% volt heater the
same as for the type 27 -tube, and thus re-
quiring a five prong socket, as would
also be needed for the other tubes men-
tioned. The only tubes using raw a.c. on
the filament will be the three i.f. ampli-
fier tubes and the power tube, so that five
a. c. five prong sockets, and four ordinary
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four prong sockets will be necessary.
It is important to use an a.c. filament
transformer having sufficient power out-
put to supply five a.c. heater type tubes,
the total current drain from the 2% -volt
winding being about 7 amperes. The
volume control is somewhat different
from that employed in the d.c. model,
but is nevertheless effective.

SEVERAL of the new a.c. receivers ob-
tain good reproduction with only

one stage of audio frequency amplifica-
tion. This is secured by using plate
detection with a very high negative bias
on the grid and no grid leak and con-
denser. The detector supplies from 10
to 30 volts to the grid of a power tube.

While this gives a slight decrease in
sensitivity, since the detector does not
operate effectively as an audio amplifier,
a much greater output is obtained. An
additional stage of r.f. amplification is
necessary.

With a '27 type of tube as a detector
there should be 180 volts on the plate
and a negative bias of at least 40 volts
on the grid. The tube operates on the
lower portion of the grid voltage, plate
current curve, and so approximately fol-
lows the square law. If it operated
purely on the square law theory, there
would be no distortion. However, the
slope of the curve is not absolutely con-
stant, especially on greater output volt-
ages, where the tube begins to operate
on the straighter portion of the curve.
This causes second harmonics of the
audio tones, but these are not discernible
until they reach a magnitude of from
20 to 30 per cent of the fundamental
tones in ordinary radio reception.

The detector tube has about 70,000
ohms plate impedance when thus used.
This is too high to work into the pri-
mary of an ordinary audio transformer,
as all of the low notes, as well as high
notes, would be lost. This difficulty is
overcome by using resistance or imped-
ance coupling or a specially designed
transformer with a resonated primary to
prevent loss of the low frequencies.
Even shunting the primary of a very
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good audio transformer with a resistance
of from 30,000 to 100,000 ohms helps
to flatten out the frequency character-
istic with only a small increase of second
harmonic distortion and decrease of sig-
nal strength.

The advantages of this scheme are less
a.c. hum in a.c. receivers and cheaper
construction in the receiver power pack.

FILTER condensers can be protected
against voltage surges, and conse-

quent blowout, by shunting each section
with a Y2 or 1 megohm grid leak which
has good heat -radiating properties. The
voltage -divider resistance is sufficient to
protect the end condenser, but the others
may be blown by a large surge unless
protected. Their filtering action is not
impaired. The same idea may be used
to prolong the life of a loud -speaker
filter, as the speaker windings cannot be
damaged by a direct current of less than
1 milliampere, which flows to ground or
filament.

FOR small detector tube output volt-
ages grid -leak and condenser detec-

tion has been shown to cause a loss of
the higher frequencies. The input im-
pedance of a detector tube is fairly high
even when the grid leak is brought back
to the positive side of the filament, so
the higher frequencies are shunted to
ground by the grid condenser. Using a

megohm grid leak and a .0001 or
.00005 mfd. grid condenser will lessen
this effect. However, the loss in overall
signal strength is quite noticeable and an
additional stage of r.f. amplification is
generally necessary to make up for it.

This method is not recommended for
a receiver whose audio amplifier has a
decided peak on the higher frequencies,
as the higher piano or violin notes will
be over emphasized. The quality on dis-
tant reception is also likely to be poorer,
due to increased regeneration in the r.f.
amplifier. The best test for the average
person is to replace the present detector
grid leak in his receiver with a 72 meg-
ohm size and listen for improvement or
decrease in quality on local reception.

( 0000C le;
MI6 011iCTOR A f I

Fig. 1. Circuit Diagram for 15,000 Cycle Superheterodyne with 24.C. Tubes
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Inside Stories of Factory Built Receivers
Stewart -Warner Model 8o1, Series "B"

MH IS is a six -tube receiver with built-in
power plant. The three r.f. stages and

the first audio use '26 type of tubes, the de-
tector a '27 type, and the second stage of
audio two 112-A tubes in push-pull connec-
tion. The power plant supplies 11/2, 21/2 and
5 volts a.c. for filament supply and, by
means of a full -wave tube rectifier of the '80
type, supplies 45, 67, 90 and 135 volts d.c.
for plate voltage and - 41/2 and - 9 volts
grid bias.

The set is tuned by means of one knob -
controlled drum dial which is calibrated in
wavelengths and operates from gang con-
densers, as may be seen in the picture or
circuit diagram. It has a built-in light -
socket aerial for local reception and is also
equipped for connection to an outside aerial
for long-distance reception.

Especial care has been taken to make the
condensers sturdy and permanent in adjust-
ment. No trimmers are used nor is any ad-
justment necessary. The r.f. coils are tested
for accuracy by means of crystal -controlled
oscillators.

The audio stages are transformer coupled

1.5V. 2.5V. 
SLUE BROWN SLK IlaYEL

..... 1,........

1.5V 5V. 
SLACK BLK ARM

RED

SUL

Stewart -Warner Model 801 Chassis
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BLACK RED
H

LACK &
GREEN

Circuit Diagram

110 V. A.C.

of Stewart -Warner Power Unit

and have an output transformer to protect
a magnetic cone speaker. The transformers
are designed for minimum coil saturation,
and their impedances are accurately matched
to the input and output of the tubes with
which they are used. A two -tip receptacle

.T

is provided for the attachment of an elec-
trical phonograph pick-up unit.

The power -unit is enclosed in a shielded
cabinet attached to the main baseboard. Pro-
vision is made for high and low voltage
taps between 105 and 130 -volt supply, 50 or

ONE DIAL CONTROL
PHONOGRAPH

,7 7

a is5
h.-. 2

a

7

60 cycles. This is accomplished by placing
a safety fuse in one of two positions. The
manufacturer emphasizes the fact that dry
condensers are used in the filter system.

The entire set is housed in a heavy metal
cabinet, 16g by 1041 by 7g in., decorated in
gold and bronze. The escutcheon plates are
of polychrome bronze and the control knobs
of walnut bakelite. The cabinet shields the
entire electrical assembly.

The Model 811 A C receiver is identical
with the Model 801 except that it is de-
signed for operation with 25 to 40 -cycle cur-
rent, 105 to 130 volts. The Model 806 is
the same except that it uses d.c. 5 -volt tubes.
Models 801-A and 811-A have cabinets
whose covers are drilled for mounting a
Model 435-A speaker.

Errata Notice.-The circuit diagram of
the portable a.c.-d.c. test kit on page 35 of
October RADIO shows both terminals of the
a.c. voltmeter connected to the same termi-
nal on the socket. This is obviously an
error on the draughtman's part as Mr. H.
W. Andersen's original circuit was correct.
The voltmeter terminals should be connected
to separate test -plug cbnnections.

9

BLUE 2 5V.
BLK & YEL.

I-1  
1.5V Isr A. F & -B DET. 1.5 V

BLACK R. F. RED, GREEN MAROON BROWN

Circuit Diagram of Stewart -Warner Model 801, Series "B"
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Radio Kit Reviews
AIR KING SHORT-WAVE

RECEIVER

°ptits list of parts provides a complete
four -tube set for the reception of short-

wave broadcast programs. It uses a screen
grid 322 tube in the r.f. stage to increase
sensitivity and avoid oscillation, a high mu
340 tube as a detector, a 301A tube with re-
sistance coupling in the first audio stage, and

pearance. The panel has but three controls:
the drum -tuning dial or selector, the sensi-
tivity knob, and the volume knob.

As may be seen in the circuit diagram of
Fig. 1 the r.f. stage is aperiodic. An r.f. choke
of from 85 to 125 millihenries is used as an
antenna input inductance. The grid bias for
the screen grid tube is obtained from the
voltage drop of 12,, which is in series with
the detector filament. This is 1.7 volts nega-
tive, whereas if the drop were taken from

Rear View of Air King Short -Wave Receiver

a .112A power tube with transformer coup-
ling to provide loud -speaker volume from the
second audio stage. The set may also be used
for the reception of code and television.

The assembly is easily made from the
parts and printed directions which accom-
pany the kit and presents a very neat ap-

Ck, Ck-R. F. choke coils, 85 to 125
millihenries.

Ch,-One 65 -millihenry r.f. choke coil.
R,-One 622 amperite.
R,-One 20 -ohm rheostat, with switch

S built-in.
R,-One 1A amperite.
R,-One 112 amperite.
C,, C,-Three .006 mfd. mica

fixed condensers.
C,-One .0005 mfd. mica fixed con-

denser.
C,-One .00014 mfd. variable con-

denser.

R in accordance with the usual custom, the
grid bias would be 2.7 volts and would
necessitate the use of a tapped resistance
at R,. Both the screen grid and the plate
voltage source of the r.f. tube are by-passed
to the negative side of the filament, each
through a .006 mfd. condenser.

Fig. 1. Circuit Diagram of Air King Short -Wave

Co-One .0001 mfd. midget type vari-
able condenser.

C,-One .01 mfd. mica fixed con-
denser.

C,, C C,-Three .5 mfd. by-pass
condensers.

L,, L,-One set of three Air King
short-wave coils, 17 to 133 meters;
each coil as the two specified wind-
ings, the third being built in the
coil receptacle.

R,-One 0.1 meg. resistor (with
mounting).

R -One 2 meg. resistor (with mount-
ing).
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The Air King short-wave coil kit is used
as a tuning unit. This kit has three wind-
ings, inductively coupled, and is designed for
use in the regular three -circuit regenerative
receiver. L, is the coil that is usually used
as the secondary, and it is tuned by a .00014
mfd. variable condenser. C, is an isolating
condenser designed to keep the plate voltage
off the grid of the detector tube. Its capacity
is .0005 mfd. and it should have a dielectric
of mica.

Ch, is another high impedance r.f. choke
of from 85 to 125 m.h. L2 is the adjustable
coil, usually used as the primary, in the coil
kit. Closely coupled to it is L,, the plate coil,
or tickler. Regeneration is controlled by the
variable feedback condenser C., which is of
the midget type and has a capacity of .0001
mfd. The rotor of this regeneration con-
denser, hence the filament of the detector
tube, is grounded, a feature which elimi-
nates body capacity.

A 65 m.h. choke is used to couple the plate
of the detector coil to the input of the audio
frequency amplifier. C. should be a mica
condenser, as it must keep the plate voltage
off the grid of the first audio tube. A nega-
tive bias of 31/2 volts from a C battery is
imposed on the grid of this tube while 9
volts from the C battery are used as a grid
bias for the second or transformer coupled
audio stage.

AN AUDITORIUM POWER
AMPLIFIER AND DYNAMIC

SPEAKER

This outfit is designed for those who want
good quality of reproduction at very great
volume. The voltage amplification of each

Receiver

T,-One audio frequency transformer.
TJ-One pair of tip jacks.
Nine binding posts (Ant., Gnd., A

minus, B minus, C plus, A plus,
B plus 45, B plus 135, B plus).

One dial, one knob for rheostat, and
one knob for regeneration con-
denser.

One 7x18 in. front panel.
One 7x14 in. subpanel.
Four sockets.
One small angle bracket for securing

tuning condenser to subpanel.



Top View of the Assembled Genera! Radio Amplifier Kit

stage furnishes the correct input to the fol-
lowing stage, thus allowing all tubes to work
at their normal capacities. Push-pull ampli-
fication has been used in all three stages,
not only to increase the amplification, but
also to minimize the a.c. hum.

One push-pull transformer was used in the
input circuit of the first pair of tubes. These
tubes are of the '26 type with 135 volts on
their plates. They are in turn coupled to the
next pair of '26 tubes through a pair of
double impedances. It will be noted that the
primaries and secondaries of the two im-
pedances have been connected in series, the
two B plus posts together
and forming the center tap for the primary,
and the two filament posts similarly con-
nected to form the secondary center tap.

The second pair of '26 tubes, with 180
volts on its plates, is coupled through
transformers to the final pair of 350 tubes,
whose plates are supplied with 450 volts. A
push-pull output transformer designed for

S41A
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Fig. 2. Constructional Plans for the Jensen
Auditorium Model Dynamic Speaker
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Fig. 1. Circuit Diagram of the Power Amplifier

the ordinary dynamic speaker handles the
output of the third stage.

Power is supplied from a 600 -volt, full
wave transformer, and rectified by two '81
tubes. The chokes and condensers compris-
ing the filter are all included in one metal
case, which may be seen to the left of the
power transformer at the top of the picture.
'The filament transformer is at the right.
Two G. R. No. 446 voltage dividers are used
in series, having a total resistance of 33,000
ohms, and from these are taken the plate taps
for the three stages in the amplifier as well
as any other B voltages needed for the radio
set. All connections are made under the
baseboard, which stands high enough off the
table to hold the by-pass condensers.

The C bias for the first two stages is ob-
tained from the drop through 3000 ohm re-
sistances connecting the filament center taps
to the grid returns and minus -B lead. One
thousand ohms are used in the last stage. In
each case a 2 mfd. condenser shunts the
resistance.

LIST OF PARTS FOR AMPLIFIER:
4 Arcturus 126 tubes
2 CX 350 tubes
2 CX 381 tubes
8 G.R. tube sockets
1 G. R. 541A input transformer
2 G.R. 373 double impedances
2 G.R. 585D amplifying transformers
1 G.R. 541C output transformer
2 3000 -ohm Electrad resistances
1 1000 -ohm Electrad resistance
5 2 mid. by-pass condensers
2 G.R. 446 voltage dividers
1 G.R. 440A filament transformer
2 1.5 -ohm rheostats
3 G.R. 439 center -tapped resistances (60 -ohm)
1 G.R. 437 center -tapped resistance (60 -ohm)
1 G.R. 565B power transformer
1 G.R. 527A filter
1 Binding post strip
4 Eby binding posts

Baseboard and stand-off sides

When completed, it was found that four or
more ordinary dynamic speakers were re-
quired to handle the output of the amplifier.
The new auditorium model dynamic just
completed in the Jensen factories was then
tried and found to handle the volume very
nicely. The ideal combination for public
address and theater work seems to be the
described amplifier working at full volume
and feeding into two Jensen auditorium
model dynamics.

As will be seen in Fig 2, the new model
is much larger than the standard speaker,
allowing room for a larger field coil and
cone. The field is energized by one type 280

full -wave tube, which delivers approxi-
mately 90 milliamperes at 200 volts. The
resistance of this field is 2250 ohms, although
it may be wound by the user for a low volt-
age to be supplied by dry rectifiers of
sufficient capacity to deliver the necessary 15
or 20 watts.

By taking off the two nuts which hold the
back plate in place, the field coil may he
removed without touching the head assembly
and cone. Speakers will probably be avail-
able with an empty bobbin for the user who
wishes to experiment with different types of
field coils. l'he resistance of the movable
coil is 8.2 ohms and its impedance is nearly
identical with that of other types of dynamic
speakers, so that standard push-pull or single
tube dynamic step-down transformers will
operate the auditorium model very satisfac-
torily. The inner core is held in spaced rela-
tion with the surrounding pole piece by
means of a spacing ring fastened to the top
plate. It is PA in. in diameter. 'The paper
cone is 11 in. in diameter and the cone angle
is 40 degrees. A stroke of 3/16 in. is per-
mitted on each side of the neutral position,
allowing a total swing of 3/8 in.
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THE 1929 BROWNING -DRAKE
A. C. SHIELD GRID KIT -SET

This kit -set is capable of complete a.c.
operation, with its power supply built into the
set cabinet. The set has single control, with
ample selectivity and sensitivity for even the
most congested areas. The construction is
simple and the cost of the parts much lower
than in former years.

The r.f. transformer is designed to utilize
the high plate resistance and amplification
factor of the screen grid tube so as to give
nearly twice the amplification for all wave-
lengths from 200 to 550 meters as is possible
from the '01A type of tube. This was accom-
plished, with negligible capacity between pri-
mary and secondary, by increasing the coup-
ling coefficient from a normal of 0.5 to an
actual of 0.91. (The maximum theoretical
value is 1.0.) The secondary is short and
the primary is placed on a slot about 14 in.
from the low potential end. No neutraliza-
tion is necessary and by careful placement
of parts even the shielding may be omitted.

Tests have demonstrated that better selec-

The audio system consists of three stages
of resistance coupling. Full constructional
details are furnished with the kit.

The Electrad Truvolt Divider is in-
tended to eliminate guesswork in "B" -elimi-
nator design. Without a voltmeter and with-
out laborious calculation, it provides the

proper plate and grid voltages for any type
of receiver requiring a maximum of 180
volts. This is accomplished by means of five
knob -controlled slider contacts which wipe

The 1929 Browning -Drake A.C. Shield Grid Kit Set

tivity is obtained with this tighter coupling.
In fact it is better than that obtained from
an auto transformer (tuned impedance),
though the amplification of the tuned impe-
dance system is slightly greater. One r.f.
stage with tickler feed -back is used in the kit
though two stages may be built by those who
so desire. Single control is obtained by using
a primary as shown in the diagram.

three wire -wound resistor units, 8000, 2000
and 1000 ohms, respectively, connected in
series. Thus from any 220 -volt rectifier -filter
system it is possible to obtain 180 volts, 110-
160 volts adjustable, 65-110 volts adjustable,
and 20-60 volts adjustable "B" potentials, as
well as 1-20 volt and 40 -volt negative grid
bias. This device is rated to handle 50 watts
without overheating./
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The Elkon EBH Metallic Rectifier Unit
consists of four stacks of alternate electro-
positive and electro-negative discs, held
under pressure and mounted on a four -prong
base designed to fit the standard UX tube
socket. It is shielded in a ventilated alumi-

num housing. An alloy of aluminum and
magnesium is used as the electro-positive and
cupric sulphide as the electro-negative ele-
ment. When an alternating current is ap-
plied to the unit a film is formed in each
pair of discs which seems to unite the discs
as though they were fused together, forming
a conductor which offers a relatively high
resistance to the passage of current from the
alloy to the cupric sulphide and a relatively
low resistance to the passage of current from
the cupric sulphide to the alloy. In this way
only one-half of the alternating current cycle
is allowed to pass. By using the four stacks
in conjunction with a center -tapped trans-
former, full wave rectification may be had,
and voltages as high as 350 R.M.S. may be
handled. The current output is 30 m.a. at
300 volts, 87 m.a. at 180 volts, and 130 m.a.
at 90 volts. Such an assembly requires 240
couples, each of which is designed for 3 volts.
A notable feature of their operation is the
good voltage regulation which is maintained,
thus prolonging the life of the filter con-
densers. The units have a life of five thousand
hours.
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Circuit Diagram of Browning -Drake A.C. Shield Grid Kit Set
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With the Amateur Operators
REVISED AMATEUR

REGULATIONS

[Superseding those dated March 6, 1928]
An amateur station is a station operated

by a person interested in radio technique
solely with a personal aim and without
pecuniary interest. Amateur licenses will not
be issued to stations of other classes.

Amateur radio stations are authorized for
communication only with similarly licensed
stations, except as indicated below, and on
wavelengths or frequencies within the fol-
lowing bands and at all times unless inter-
ference is caused with other radio services,
in which event a silent period must be ob-
served between the hours of 8 p. m. and
10:30 p. m., local time, and on Sundays dur-
ing local church services.

Kilocycles
401,000 to 400,000

60,000 to 56,000
30,000 to 28,000
14,400 to 14,000
7,300 to 7,000
4,000 to 3,500 75. to 85.7
2,000 to 1,715 150. to 175.

Amateur radio telephone operation will be
permitted only in the following bands: 60,000
to 56,000 k.c. (5.00 to 5.35 meters), 3550 to
3500 k.c. (84.50 to 85.70 meters), 2000 to 1715
k.c. (150 to 175 meters).

Amateur television and operation of pic-
ture transmission apparatus will be permitted
only in the following bands: 60,000 to 56,000
k.c. (5.00 to 5.35 meters), 2000 to 1715 k.c.
(150 to 175 meters).

Spark transmitters will not be authorized
for amateur use.

Amateur stations must use circuits loosely
coupled to the radiating system or devices
that will produce equivalent effects to mini-
mize key impacts, harmonics, and plate sup-
ply modulations. Conductive coupling, even
though loose, will not be permitted, but this
restriction shall not apply against the em-
ployment of transmission line feeder systems
to Hertzian antennae.

Amateur stations are not permitted to com-
municate with commercial or Government
stations unless authorized by the licensing
authority except in an emergency or for test-
ing purposes. This restriction does not apply
to communication with small pleasure craft
such as yachts and motor boats holding lim-
ited commercial station licenses which may
have difficulty in establishing communication
with commercial or Government stations.

Amateur stations are not authorized to
broadcast news, music, lectures, sermons, or
any form of entertainment, or to conduct any
form of commercial correspondence.

No person shall operate an amateur sta-
tion except under and in accordance with an
operator's license issued to him by the Secre-
tary of Commerce.

Meters
0.7477 to 0.7496
5.00 to 5.36

10.00 to 10.71
20.83 to 21.43
41.1 to 42.9

THE NEW "Q" SIGNALS
The "Q" signals, long used as abbrevia-

tions for questions which are asked or an-
swered in code, have been completely revised
by the Washington convention, to become
effective January 1, 1929. As many changes
have been made in the meanings of the old
signals, it is necessary for every operator to
learn the new code.

The most notable change is the complete
abandonment of the QST signal and the sub-
stitution of CQK as a general call with a
request for reply. Likewise CQ is again to
be used as a general call without request for
reply.

The signals are herewith listed as an-

swers, it being understood that the same
signal, when followed by a question mark in
code, is the question to which the answer is
to be given. This list gives only the QR
and the QS signals, as the QT signals are
concerned principally with radio compass
bearings.

QRA
QRB

QRC

QRD
QRE
QRF
QRG

QRH

QRI
QRJ
QRK
QRL

QRM
QRN
QRO
QRP
QRQ
QRS
QRT
QRU
QRV
QRW
QRX

QRY
QRZ
QSA

QSB
QSC
QSD
QSE
QSF

QSG

QSH

QSI

QSJ
QSK
QSL
QSM

QSN

QSO

QSP
QSQ
QSR

QSU

QSV

QSW

QSX
QSY

QSZ

The name of my station is
The distance between our stationsis -.
The charges of my station are paid

by
I am going to
The nationality of my ; ;stat.on is
I come from -.
Your wavelength (or frequency) is

My wavelength (or frequency) is

Your tone is bad.
Your signals are too weak.
Your signals are good.
I am busy.
I am being interfered with.
I am troubled by atmospherics.
Increase power.
Decrease power.
Send faster.
Send more slowly.
Stop sending.
I have nothing for you.
Send a series of V's.
Advise - that I am calling him.
Wait until I have finished.
I will call you at - o'clock.
Your turn is No. -.
You are being called by
The strength of your signal is
1 (Hardly perceptible; unreadable.)
2 (Weak; readable now and then.)
3 (Fairly good; readable with diffi-

culty.)
4 (Good; readable.)
5 (Very good; perfectly readable.)
The strength of your signals vary.
Your signals disappear at intervals.
Your keying is bad; unreadable.
Your signals run together.
Your automatic transmission fades

out.
Transmit the telegrams by a seriesof -.
Transmit one telegram at a time,
repeating it twice.

Send the telegrams in alternate order
without repetition.

The charge to be collected is -.
Suspend traffic till -.
I acknowledge receipt.
I have not received your acknowl-

edgment of receipt.
I cannot receive you now. Continue

to listen.
I can communicate with - directly

or through -.
I will relay to - free of charge.
Send each group or word once only.
The distress call received from

has been attended to.
Send on - meters (or k.c.) waves

of Type
Al (Unmodulated C.W., varied by

telegraphic keying.)
A2 (C.W. modulated at a.f., also with

telegraphic keying.)
A3 (C. W. modulated by speech or

music.
B (Damped waves.)
Shift to - meters (or k.c.) and

continue after sending several V's.
I will send on - meters (or k.c.)

on waves of Type -.
Your wavelength (frequency) varies.
Send on wave of - meters (or k.c.)

without changing type of wave.
Send each word or group twice.

CALLS HEARD

At KDUV, by E. 0. Schwerdtfeger, on Pacific
Ocean between 170th and 160th Eastern Meridians

(latter part of August, 1928), Great Circle
Route, Seattle -Shanghai

2uo, 3xw, 5cj, 6acz, balm, 6akg, 6aov, barb, 6asj,
6avj, 6avl, 6bdy, 6bhy, 6bqh, 6ch, 6chl, 6cbn, 6cut,
6cyx, 6dfm, 6dfs, 6dkh, 6dkv, 6dlx, 6dnm, 6dwi,
6dwn, 6dwz, 6dxt, 7aax, lac, Tar, 7akv, 7alk, 7a1r,
7ep, 7mi, 7mo, 7nr, 7ou, 7sw, 8bor, 9hak, 9p1, 9rm,
nc-5an, oz-2gp, op-lcm, gdzv, jdr,
jpp, jxr2, kewe, ktz, kzet, rdx, xda, xmd.

By EF-8XD (Near Lyon, France)
NU: U. S. A.: On QRH 37 band: (labd),

labv, (laba), ladb, lade, (ladm), lafb, large.

(laha). (lair), (lals), laqp, (1aqt), larb, lasd
lasp, lasv, laue, lauj, lauz, (lavk), laxq, laxx,
lbbe, ( I bft) , I bjx, lbke, lbnm, ( I bux) , Icak,
Icki, lcmp, (Icpc), lcmx, lcuf, leh, lgc, lmx,
loh, lnq, lry, lxl.

2aad, 2adl, 2aeb, 2aeo, 2aeu, 2afb, 2afo, 2afw,
2afr, 2ahh, 2ajg, (2aib), (2akj), 2alu, 2api,

2apv, 2arq, 2ass, 2atq, 2atr, 2atx, 2aub,
2as, 2avw, 2az, 2bav, (2baz), 2bbe, 2bcc, 2bda,
2bdf, 2bck, 2bin, 2ber, 2bjg, (2bif), 2bgg, 2blx,
2bmj, 2bfp, 2bke, (26in), 2crb, 2cqd, 2com, (2cuq),
2cuz, 2cxl, (2cyx), 2dg, 2fd, 2fs, (2ge), (2gx),
2hc, 2hr, (2jd), 2nm, 2tt, 2rs, 2uc, (2sz), 2wr, 2zz.

3afj, 3afx, (3afu), 3agc, 3ahh, 3aih, 3aif, (3anh),
3akw, 3aod, 3aqm, 3ard, 3aic, 3ark, 3aso, 3avd,
Saws, 3blp, 3bqv, 3cc, 3cdl, (3cfg), (3cjn), 3cki,
3ez, 31z, 31w, 3qe, 3sz, 3sn, 3vg.

4aba, 4abl, 4abr, 4abw, 4aby, 4acn, 4acv, 4acz,
4aef, 4aej, 4aek, 4afa, (4ahl), 4ahy, 4afc, 4aou,
4hb, 4b1, 4br, 4cj, 4ea, 4ge, 4js, 4hy, 4nu, 4oc,
4fl. 4qs, 4td. (4tk), 4th, 4uc, 4v1, 4wc.

Sad, Safe, (Satf), 5ayl, Sjc, Svx, 5yb.
(8adg), 8aht, 8apd, 8ary, 8awu, (86af), 8bbg,

8bbl, 8bbs, 8bhi, 8bhz, 8bjb, 8bm, 8bou, (8box),
86 I, (8bqr), Sbrl, 8brh, Sbto, (86th), 8btr, Sccg,
8cft, 8ciw, 8cnt, 8ccs, 8ct1, 8dcc, Sdcm, 8did,
(8dnf), 8don, 8drj, 8dsy, 8duw, 8gz, 8kx.

9ama, 9ari, 9be, 9bfc, 9cad, 9cee, 9cnm, 9crd,
9cue, 9ecz, 9ecx, 9ejo, 9eln, 9ekx, 9epa, 9fax, 9fqp,
9f n, 9fs, 9tm.

Wnp, ngm.
On QRH 20 band: labt, laff, lak, laIb, tarq,

laze, lawe, that, lbcv, Ibux, lbyv, lcjh, lckt,
(lcmx), lckb, Ifs, lka, Imo, lmx, lqh, lrp, Isz,
Iry, ldv.

2aca, 2aer, (2aib), 2alw, 2api, 2arb, 2arq,
2avz, 2ass, 2bad, 2bfq, 2cuq, 2cxl, 2md, 2nm,
tow, 2sj, 2rs.

3adm, 3aqm, 3aqi, 3awq, 3bph, 3gi, 3nr.
4aep, 4km, 4wm.
6wb, 6zzd.
7acs.
8adg, Sail, 8asf, Saw, 8aq, 8baz, 8bdt, 8bc, Bbfw,

8bgx, 8bz1, 8clp, 8cnh, 8cnz, 8cpr, 8dcc, 8dod,
8dog, 8dkt.

9adn, 9bcn, 9bxi, 9crr, 9cuh, 9bqy, 9eap, 9ejo,
9e11, 9ein, 9fci, 9fof.

Wnp.
NC: (lhr), lad, She, 2ba, 2ca.
NF: dol2d.
NJ: longban, 2pa.
NM: Ire, 8a.
NN: Inic, 7ni.
NQ: lac, (2iq), 2cf, 2sf, (2ro), Say, 5by, 5cx,

(Sea), 5fc, 5f1, 7cx.
NR: 4ac.
NS: lfmh.
NT: 2fp.
NZ: fry.
Crd to any of above on request. All QSL's

appreciated! All cards answered! QRK of 8XD??
QSLL via R.E.F.

PUBLICATIONS RECEIVED
Reprints from the Bureau of Standards Jour-

nal of Research for October, 1928, include
papers No. 16 and 19, which can be obtained
from the United States Government Printing
Office, Washington, for 10 and 15 cents respec-
tively. No. 16 by F. W. Grover, describes
methods for the derivation and expansion of
formulas for the mutual inductance of coaxial
circles and for the inductance of single -layer
solenoids. No. 19 by Haraden Pratt and
Harry Diamond, illustrate and describe re-
ceiving sets used for aircraft beacons and
telephony.

Catalog No. 135 from Insuline Corporation
of America, New York City, illustrates and
describes their radio and television products.
These include radio panels, tubing, spaghetti,
insulated wire, dials, knobs, sockets and insu-
lators, as well as complete television kits and
parts for experimental and dealer display use.
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he COMMERCIAL
BRASSPOUNDEk

Sk pep ;rtincni
forthe Operator
at Sea OW Ashore

WELL, now that all the new calls are mem-
orized, it is time to tackle the "Q sigs."

The committee certainly was feeling fit when
it came to that page in the "regs," as the re-
sults of its tussle ably show. In addition to the
fifteen new signals adopted, twenty-five of
the old ones have been given entirely different
meanings.

No longer does QRV indicate readiness,
nor QRW mean that your pipe needs filling.
The old insult, QSC, has been passed down to
QSD. QSK is replaced by QTA, and the
QTA request for a repetition is "lost and
gone forever." ?AA, ?AB, ?AL and ?BN
are supposed to take its place. QTA will be
mourned.

We have received several disgusted explo-
sions at the "bench -warmers" who evolved
these "useless, confusing and senseless
changes," (please note the quotes) but we fail
to see how squawking will help matters. And
when you come right down to the point, it
can be seen, and might as well be admitted,
that the new list is far superior to the old.
Subjects appear in better alphabetical order;
e. g., in the 1912 list the subject of bearings
and position was scattered from QRC to
QTE; now it is held to one section which is
given over exclusively to bearings, beacons,
and positions.

No, the only thing to do is to promptly
forget that there ever was another list of
abbreviations, and use the new one consist-
ently. The miscellaneous abbreviations like-
wise chosen at the conference should also be
adhered to consistently. We have always
wanted a universal abbreviation vocabulary;
now we have it. Let's make use of it.

TAKING THE SCREEN GRID
TUBE TO SEA

By HARRY F. WASHBURN

Mile four element tube has been on the
market for more than a year now, but

not until it has reached the stage of obso-
lescence will it find its way into commercial
ship receivers. Therefore I did a little ex-
perimenting on my own in order to deter-
mine whether or not the claims made for
the screened grid tube as a radio frequency
amplifier in a broadcast receiver would hold
good on the longer waves. The results have
been so satisfactory that they justify a de-
scription of my 550 to 1400 -meter receiver,
so here goes:

One screened grid (UX-222) tube was
used in the stage of radio frequency, with
'99s as detector and audio amplifiers. The
only reason I used '99s in the last three
sockets was because no six -volt battery was
available. The r.f. stage is untuned in order
to cut down the number of major controls
as well as to prevent undesirable oscillation
if the stage is not heavily shielded. The de-
tector circuit is the same old standby which
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has been running along on all six since Babe
Ruth started to hit homers.

To improve selectivity the plate supply for
the '22 is shunt fed through an r.f. choke
and the circuit coupled to the detector by a
.001 mfd. fixed condenser. The choke must
be a good one and large enough to keep the
r.f. in its place. The Silver -Marshall No. 276
choke is especially manufactured for re-
ceivers working on waves over 600 meters
and is to be recommended, both for the
aperiodic tuning coil in the grid circuit and
for the r.f. choke.

The detector coil consists of 110 turns on a
3 -in, tube with a tickler rotating inside. Plug -

T
L1 C

(72 gs4

WHO IS THE RADIO OPERATOR?

A Few Caustic Comments Which Go
Right to the Point

By GEORGE L. BACON
Opr. S. S. Edward Luckenbach

N old lady visiting a ship one day asked
ri one of the officers if he were the
wireless operator.

"No," he replied, "I am the captain."
"Well," she remarked, "That's a good job

too."
Somehow or other the

.22e

woo -mg,
rolumf 07704

CONTROL

"Mr
A -B -c1# A# 3#43.v- B#671r-

wrong impression

V4

E

.#917r Bste.f.fr

Fig. 1. Circuit Diagram of the Four -Tube, Screened Grid, Ship Receiver

L.-Silver-Marshall R.F. Choke No. 276.
L.-Silver-Marshall R.F. Choke No. 276
L.-110 turns No. 22 d.c.c. wire on 3 -in.

tube.
L.-40 turns No. 28 d.c.c. wire on 21/4 -in

rotor inside grid end L,.
C,-1 mfd. Tobe by-pass condenser.
C.-Sangamo .001 mfd. fixed condenser.
C,-.0005 mfd. variable SLF condenser.
C.-Sangamo .00025 mfd. fixed condenser.

C3-Sangamo .002 mfd. fixed condenser.
V,-UX-222 or CX-322 tube.
V.-UX-199 or CX-299 tube.
V3-V.-UX-199 or CX-299 tubes.
12, -15 -ohm rheostat.
R3-5-megohm Tobe grid leak.
12.-1A-megohm Tobe fixed resistance.
Ti-T.-Audio frequency transformers, 31/.-1

ratio.

in coils may very well be used here so that
the range of the set could be increased to
cover from 200 to 3000 meters. When using
plug-in coils, however, the capacity method
of obtaining regeneration should be used, as
the old style of varying the coupling is un-
satisfactory. The resistance across the sec-
ondary of the first audio transformer makes
oscillation control smoother when tuning for
CW.

One tuning control and one regeneration
control are all that are needed, as the r.f.
stage is aperiodic. Yet it is amply selective
and its sensitivity is astonishingly greater
than average for these bands. The 10,000 -
ohm potentiometer varying the voltage to
the screen affords a very handy volume con-
trol, eliminating the necessity of detuning
the regeneration or tuning controls.

RADIO FOR DECEMBER, 1928

is out in the world. The main reason for
this, aside from the operators themselves,
lies in the radio schools throughout the
country.

In the present era of radio, many male
humans (mostly boys) who become en-
shrouded in the net of fascination which
goes hand in hand with radio, find them-
selves at sometime or other scrutinizing an
advertisement that reads something like this:

SEE THE WORLD-VISIT FOR-
EIGN LANDS-BE AN OFFICER
-EAT IN THE SALON - EARN
GOOD MONEY, ETC., ETC.

In some cases a picture of a dashing young
thing dressed in white is shown; two gold
bars weighing down each shoulder. He is
standing on the bridge, (most masters don't

(Continued on Page 34)



Just a few extra
cents bring you more
active materials, and
25% to 30% longer life
IF YOU could get two or
more months' "B" battery
service for 20 or 25 cents
it would seem like a bargain,
wouldn't it?

We offer you just about
that.

For instance, if you have
been using medium size "B"
batteries, such as the Ever-
eady Medium Size No. 772,
next time buy the Eveready
Layerbilt "B" Battery No.
485. This will last 25%
longer, though it costs you
only 20 cents more.

If you have been using
heavy duty batteries, such as
the Eveready Heavy Duty
"B" Battery No. 770, when
you need new ones buy the
famous original Eveready
Layerbilt No. 486, which
has the same outside di-
mensions but lasts 30%
longer, though costing only
25 cents more.

SEE k \ I) II I.: A R

Both these Eveready
Layerbilts contain flat cells
instead of cylindrical ones.
The flat cells pack together
tightly, occupy all available
space inside the battery case,
and so make it possible to
put considerably more ac-
tive, current -producing ma-
terials in the battery. That's
why Eveready Layerbilts last
25% to 30% longer than
cylindrical cell Evereadys of
the same size, making them
the most economical Ever-
eadys, size for size.

Every Eveready Layerbilt
"B" Battery has the word
"Layerbilt" printed large on
the label. Look for that
word, to make sure you get
the real, longer -lasting Ever-
eady Layerbilt.

NATIONAL CARBON CO., Inc.
New York San Francisco

Unit of E, and Carbon
Union Carbide 1 Corporation

THE NEW

-4t

so'95medium size
Eveready Layerbilt
"B" Battery

heavy duty
Eveready Layerbilt
"B" Battery

$4'25

TUESDAY NIGHT IS EVEREADY HOUR NIGHT. East
of the Rockies -9 P. M. Eastern Standard Time,
through WEAF and associated N. B. C. stations.
On the Pacific Coast -8 P. M. Pacific Standard
Time, through N. B. C. Pacific Coast network.

EVEREADY
Radio Batteries

Layerbilt construction is a patented Ereready fea-
ture. Only Eveready makes Layerbilt Batteries

EVEREADY RADIO SETS
Tell them you saw it in RADIO 3 I



nftft3!blit'AV

Melodies Caught
in Flight with

As the Yule -logs crackle and music fills
the air, enjoy the Christmas melodies
to their utmost by having new Cun-
ningham Radio Tubes in every socket
of your radio.

These "ambassadors of joy" make
delightful Christmas gifts.

E. T. CUNNINGHAM, Inc.
New York Chicago San Francisco

Manufactured and sold under rights, patents
and inventions owned and/or controlled

by Radio Corporation of America.

Atreatz,ituzitzatglialla

Choose from
the Year's Most

Successful Designs
-practical helps for amateur

and professional Builders

Here are described-and illustrated-
in understandable, interesting terms,
the newest designs in A C Power Am-
plifiers. Every single one has been
proved practical.
This authentic A C Manual is the
work of Merle Duston, well-known
engineer and the author of many
radio text books. Mr. Duston has con-
densed in this valuable volume the
best efforts of the industry covering
the past year of Radio's greatest
development.

A limited supply of this splendid
A C Manual is available through
the Dongan Laboratories. Send 20
cents for a copy to be mailed to you.

DONGAN ELECTRIC MFG. CO.
2981-3001 Franklin St., Detroit, Mich.

111111===lall
More "A" Power
For Less Money !

With the Set Builders discount
card you can purchase a

KNAPP "A" POWER KIT
at a liberal discount.

Write me today for full details telling about
this new money -saving plan for set builders.

DAVID W. KNAPP, Pres.
Knapp Electric, Inc.

Division of P. R. Mallory & Co., lee.

Room 416,350 Madison Ave., N. Y. C.

USE THE CLASSIFIED ADS
IN "RADIO"

They Bring Results

32 Tell them you saw it in RADIO

Set Builders
Circuit Designers
Radio Engineers

Here is a
Book

You Need!

Send for it Today

When the leading set
manufacturers of the
country choose Yaxley
parts there is some-
thing more than even
an outstanding reputa-
tion at work.

Yaxley parts are used
in vital places; if they
were not entirely de-
pendable, these set
manufacturers would
not stake trade and
customer satisfaction
on their performance.

YAXLEY MFG. CO.
Dept. A, 9 So. Clinton St.

Chicago, Ill.

&AAAILAAAAllsdllsak



THE COMPLETE LINE OF QUALITY RADIO PARTS
DESIGNED
TO RENDER
UTMOST IN
SERVICE

FROST VOLUME
CONTROL

Gives complete, steril,ss and
wonderfully smooth control
of volume and oscillation.
Wearproof roller contact
arm, Bakelite case and dust
rover. $2.00 and $2.25.

PROS1 VOLUME
CONTROL WITH

A.C. SWITCH
We equip our famous Vol-
ume Control with approved
A.C. Snap Switch tested
to carry 250 volts at 3
amperes, so that both
switch and volume control
may be handled by single
knob. $2.75 and $3.00.

FROST VOLUME
CONTROL WITH

D.C. SWITCH
Equipped with sturdy Ger-
man sliver twitch mounted
on Bakelite panel, and with
switch points fitted with
sterling sliver contacts,
this Volume Control gives
quick operation, positive -
locking off position and
saves space. For battery
operated sets. $2.35.

FROST GEM
VOLUME CONTROL
Identical with our standard
size Volume Control units
except in size. Gem units
are only 1% in. in diame-
ter, and % in. thick.
Great space savers. $2.25
and $2.50.

FROST ALL -BAKELITE CABLE PLUG
Terminals cannot work loose even when overheated. Color code moulded into Bakelite. Best quality cable,
with colored rubber insulation on wires. Ilas 5 ft. seven strand braid covered cable. Plug and cord
only, $2.25. Baseboard or sub -panel socket, 75c.

FROST
APPROVED

A.C. SWITCH
Single hole mount
110 volt A.C. Snap
Switch. Tested to
250 volts, 3 amps.
Underwriters' ap-
proved. 75c.

FROST MOULDED MICA
CONDENSERS

Cannot be affected by moisture or
climate. Moulded Bakelite with
finest mica dielectric. Easy to at-
tach. 45c. to 90c.

FROST
CON-

VENIENCE
OUTLETS

F -it std. outlet
I.05. Brush brass
o r Bakelite
plates. $1.00
111 $L.25.

FROST BY-PASS CONDENSERS
Made from finest materials, thoroughly seasoned, vacuum
impregnated and hermetically sealed. Accurate capacities
and conservative voltage ratings. 1 to 2 mfs. 80c
to $2.00.

FROST BLOCKING
CONDENSERS

Every particle of material used is of tested
quality. Entire condenser enclosed In her-
metically sealed eases after vacuum Impreg-
nation. Gold bronze lacquer finish; tinned
terminals. $18.00.

FROST
HUM
BAL-

ANCER
Simply
turn the
slotted
head shaft
with screw
driver to regulate. Smoothes
the ripple out of A.C. cur-
rent. Precision built. $1.00.

FROST FIXED
RESISTANCES

Die cut flexible Bakelite strip holds
windings firmly in place. Terminals
are staked into Bakelite. .4 to
1000 ohms. Also as center tapped
resistances, 6 to 64 ohms. 15c
to 50c.

FROST HEAVY DUTY
FILTER CONDENSERS

We use only finest quality linen paper
and highest grade foils in building these
Filter Condensers. Conservative ratings.
Designed to give longest service with
entire freedom from trouble. .5 to 2
mitts. $1.40 to $7.00.

Coupon Brings Complete Frost Catalog
It costs but little and contains a vast amount of valuable information
about rheostats, volume controls, switches, jacks, plugs, condensers, cir-
cuits, etc. It's a book every fan should have. Fill out and mail coupon
today for your copy.

HERBERT H. FROST, INC.
Main Office and Factory: ELKHART, IND.

New York City CHICAGO San Francisco

PRICED TO
GIVE YOU

UTMOST IN
VALUE

FROST GEM
RHEOSTATS

Made to deliver a service
that Is not usually expected
from little rheostats like
these. Mighty good little
rheostats, taking up little
spare and supplied either
plain or with I) C. switch.
Easy to solder to. Plain,
75c. With switch, $1.00.

FROST BAKELITE
RHEOSTATS

Long the standard air-
cooled Bakelite Rheostat, as
well as the original of this
type. Resistance wire is
wound on die cut Bakelite
strip over moulded Bakelite
frame. Wide choice of re-
sistances. $1.00 and $2.50.

FROST BAKELITE
RHEOSTATS WITH

D.C. SWITCH

Cleverly mounted German
silver D.C. battery switch
is firmly attached to Bake-
lite panel on back of rheo-
stat, affording quick on arid
off control of filament cur-
rent. 2 to 75 ohms. $1.35.

HERBERT H. FROST, INC.
I 160 North La Salle Street, Chicago

Tell them you saw it in

Send me your new Frost Data Book, containing valuable radio information
and facts about your complete line of parts. I enclose 10c.

I My Name

Street Address

I City

12re you a professional set bui!der7

RADIO

State
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"They Cost No PRONOUNCED
More-ButLast Longer" SEE ,Acco

IRME1110 TUTIES

Steadier performance

longer life

IT'S performance that counts!
And it doesn't take a critical

ear to note the great improve.
ment a set of CeCo Tubes
makes in reception.

It's a simple matter to avoid
disappointing results by
ing sure that a Ceco Tube
occupies each socket of your
set.

The exclusive Ceco method
of evacuation is largely respon-
sible for their outstanding
performance and is directly
responsible for the longer
operating life for which CeCo
Tubes have gained a country.
wide reputation.

No matter what your tube
requirements may be-there
are CeCo Tubes made to meet
every radio need in both A.C.
and D.C. types as well as in
"special purpose" types which
are obtainable nowhere else.

Try a set of CeCo Tubes and
you, too, will find how much
better they improve reception.
A CeCo dealer will gladly ad-
vise you which types to use to
obtain the best results.

CeCo MANUFACTURING Co. Inc.PROVIDENCE, R . I .

WHO IS THE RADIO OPERATOR?

(Continued from Page 30)
allow operators on that sacred shrine), is all
smiles, and is shown gazing at some tropical
island. If he were really an operator the
sight of Staten Island from the outside,
would be about the only one which would
cause him to smile.

The ads have their desired effect, as many
graduates of radio schools pass examina-
tions for government licenses; but what false
impressions they have in their minds! Most
new operators seem to have the idea that a
radio operator is created to make possible
the carrying on of commerce on the high
seas, a thing that has been going on, Oh, so
many, many years before Sparks was intro-
duced to Mr. Commerce.

The radio schools are to blame for such
propaganda, not only through their form
of advertising but also through impressions
given to students while attending school.
The result is that many fellows who think
they have certain egotistical claims to ex-
cellence go to sea, only to be immediately
disillusioned and to do much harm to the
profession.

A brand-new third mate, who had spent
eight years in the forecastle and a brand-
new Sparks, fresh from a four -month radio
school, happened to receive their first jobs
together on board the same vessel. The mate,
being new as an officer and anxious to be
successful, had opened a discussion of how
he might best succeed in the long hard pull
to the mastership of a vessel. Now Sparks,
being the superman of the two and know-
ing so much more about the ship and ship-
ping, having joined the vessel six hours
before the mate, said, "Always be honest,
conscientious, sober and attentive to duties.
As for myself, I'm different, I'm the WIRE-
LESS OPERATOR-The Hell with 'em!"

How many operators have gone aboard
a ship and found everybody with a bad
taste in their mouths towards radio oper-
ators? Many, to be sure. Realizing of
course (according to the last operator) that
all captains, mates and engineers are dumb-
bells, we are nevertheless put aboard to co-
operate and help in all possible ways in
the navigation of the vessel.

And don't believe that you are so im-
portant that a ship won't sail without the
wireless operator. Some of the boys have
been stung by this belief and have had to
make earnest and pathetic pleas to the local
American Consul in a faraway land.

As a radio operator, you may be a col-
lege man just going to sea for a vacation

(Continued on Page 36)

Write
for
this
Discount I k ----
Card
NOW!

It will enable you to purchase the
New and Improved

KNAPP "A" POWER KIT
at a liberal discount

The new Knapp "A" is the finest and most com-plete kit ever offered. It is the only "A" Power
adaptable to Short Wave-Super Heterodyne
and Television reception.
Take advantage of the wonderful offer today-
write

David W. Knapp, Pres.
Knapp Electric, Inc.
Division of P. R. Mallory & Co., Inc.

Room 416, 350 Madison Ave., N. Y. C.
34 Tell them you saw it in RADIO

(AN INVESTMENT
THAT PAYS

DIVIDENDS
An indicating instrument is an essential
part of the equipment of every good radio
receiver installation, since it aids in main-
taining efficient operation, secures the
best reception and fully protects the
financial investment.

To advanced radio enthusiasts and
those having professional connections
with the industry, the selection of instru-
ments is highly important. Unfailing re-
liability is the first consideration, since
accuracy of measurement is a fundamental
requisite of success in both research work
and commercial activities, and pays the
biggest dividends on the investment-
whether of time or money.

Illustrated herewith are the Weston
Portable A.C. and D.C. instruments
which are extremely popular for general
radio service and make ideal personal
instruments.

Three -Range

Instruments
for A.C.
and D.C.
Operated

Sets

The fine workmanship, excellent char-
acteristics and dependable performance
of these models-No. 528 A.C. and No.
489 D.C.-merit an unquestioned prefer-
ence over all other makes. Moderate in
price, too. Enclosed in beautifully fin-
ished bakelite cases-black for D.C. and
mottled red and black for A.C. instru-
ments. 750/250/10 volts (1000 ohms per
volt resistance) for D.C. service, and
150/8/4 volts for A.C. testing.

Single and
Double -
Range

Instruments

These same
models, identical
in size and ap-
pearance and en-
closed in the same
bakelite cases. are
also furnished as

D.C. double -range Voltmeters - (with
either 1000 ohms per volt or 125 ohms
per volt resistance) and as single and
double -range Ammeters. For A.C. testing
they are supplied as single -range Am-
meters and Milliameters and double -range
Voltmeters.

All instruments of the Weston Radio
Line are completely described in CircularJ-just off the press. Write for your
copy.

WESTON ELECTRICAL
INSTRUMENT CORPORATION

600 Frelinghuysen Ave.
NEWARK, N. J.

Pacific Coast Representatives
Graybar Electric
Company, Inc.
84 Marion St.

Seattle, Wash.
J. H. Southard
San Francisco,

Calif.

A. A. Barbera
Los Angeles, Calif.

Repair Service
Laboratory

682 Mission St.
San Francisco,

Calif.

WESTON
RADIO

INSTRUMENTS



New Admiralty Model
NORDEN-HAUCK SHIELDED SUPER -I0

FEATURES
10 tubes used. Five 222 screen grid

R.F. amplifiers, 200A detector, two
240 Hi-Mu's and two 210 tubes in
the power audio amplifier.

Extremely sensitive-long range.
Totally shielded.
Super -selective -10 Kc. separation.
Perfect quality of reproduction.
Indicating Meters on Panel.
Removable R.F. Transformers for all

wavelengths up to 25,000 meters.
Electric or Battery operated.
Simple to operate-only two major

tuning controls.
A laboratory precision Instrument

built according to U. S. Navy
Standards.

Complete attractive illustrated lit-
erature sent upon request. Full size
genuine Blue Prints and constructional
data $2.00 Postpaid.

Write, telegraph or cable today

CompositeView
of Admiralty
Shielded Super -
10 showing im-
portant details
of design and

construction.

This great new Receiver is far in advance of competition. It is a powerful
10 -tube model incorporating the most complete and up-to-date principles.
Using the new screen grid tubes in the R.F. amplifier and push-pull audio
system, make this new model the outstanding development in Receiver
designs for years.

NORDEN-HAUCK, Inc., Engineers
CABLE-NORHAUCK

Dept. R, Marine Bldg., Philadelphia, Pa.
BUILDERS OF THE HIGHEST CLASS RADIO APPARATUS IN THE WORLD

New Birnbach Cord

Moisture -Proof Extension Cords
Birnbach Extension Cords permit the
Loud Speaker to be moved to any room
in the house. Attaches instantly. In-
stall a Birnbach Cord and put an end
to distortion so often due to badly
insulated cords. Your neighborhood
dealer has these sizes in stock: 10-20-
30-40-50-100 foot lengths. Send for
Catalog.

BIRNBACH RADIO CO.
254 W. 31st St. New York

NEW
THERMATROL
Voltage Control

Protects AC Tubes From Burning
Out In Electric Sets

AC Tubes for electric sets burn out easily and are
expensive. Don't take a chance when you can
protect all the tubes in your set and condensers In
the power pack with a Thermateol Voltage Control.
Only $1.75-less than half the cost of one tube,
yet protects them all. If your dealer can't supply
you, order one direct. Save your tubes.
The THERMATROL MFG. CO.

52 Willow St., Springfield, Mass.

JUST OUT! NEW LOG BOOK
25 CENTS Corrected to Nov. 11. All

the New Allocations.
"RADIO," Pacific Bldg., San Francisco

350 PUSH-PULL AMPLIFIER
Capable of Tremendous Volume and Most

Exquisite Tone
HERE is a de

luxe power
amplifier and "B"
eliminator using
General Radio ap-
paratus of the
finest kind to re-
produce voice and
music of majestic
tonal qualities with
volume sufficient to
fill the largest au-
ditorium. Ideal for
outdoor demonstra-
tions, theatres,
dance halls and
large homes. It is
a custom-built am-
plifier. Accurately
wired, balanced,
tested and guaran-
teed in every re-
spect. Push -Pull
throughout in all
three stages.

A.G. OPERATION THROUGHOUT
Complete A.C. operation without hum. Suitable for phonograph or radio use.

Complete parts with instructions for assembly can be supplied or you can purchase
the built-up and wired amplifier exactly as illustrated. We can also supply a smaller
amplifier using a single "250" tube and the usual audio stages. Microphones, micro-
phone amplifiers and Jensen Auditorium Loud Speakers for all requirements. Prices
on request.

C. C. LAINGEVIN Co., 274 Brannan St., San Francisco

Tell them you saw it in RADIO 35



Hear This
AC Electric

Power
Speaker
Radio!

Dynarone $25

GEMBOX $65
You will not be satisfied with your
old set after you hear one of the new
Crosley Radios. The new full toned
power speaker Crosley sets are 1928's
greatest radio achievement. Com-
pare a Crosley set with any other
and you will find it to be up-to-date
-genuine neutrodyne, selective, sen-
sitive, illuminated dial, completely

shielded, volume
without distor-
tion and adapta-
bility for instal-
lation in any type
console cabinet.Showbox $80

Bandbox $55

Musicone $15

Bandbox Jr. $35

B

FREE TRIAL
IN YOUR

OWN HOME

Crosley Dealers
are authorized to
home demon-
strate any Cros-
ley Receiver. This
is the only way
to buy radio.
Visit your near-
est dealer or write
Dept. 19 for his
name and ad-
dress.

The Crosley Radio Corporation
Powel Crosley, Jr., Pres. CINCINNATI, 0.
Montana, Wyoming, Colorado, New Mexico

and West prices slightly higher
Prices of Crasky Ratio Receivers Is not include Was

Console. Walnut lin
khed cabinet. Dy-
namic or magnetic
speaker. Size 26- x
40" x 16" deep. 6
tube standard Code
No. PC -2829 -RAC -6.
and 7 -tube "Push
Pull" Code No. PC -
2829 -RAC -7.

Private Label Radio
Brings You Most Profit
The entire radio merchandising world
knows the remedy for the disadvan-
tages of a national fixed -price policy.
for top-heavy inventories, burdensome
contracts and insufficient mark-up.
Private label radio!

Remember also that material and
manufacture-not advertising-deter-
mine the quality, performance and
salability of a receiver.

Premier Radio for Private Lahcl
gives you longer profits, absolute con-
trol of price in regard to local markets:
you order out only what you need: you
preserve your most valuable possession
-your trade identity.

Premier Radio Is the equal of any in
performance, looks, quality and sala-
bility. Table and Console Models fur-
nished standard in 6 -tube and 7 -tube
Push -Pull. Also combination radio
and phonograph with electric pick-up.

Chassis Specifications
All -metal chassis; rigid, strong, stays

put. Unconditionally guaranteed. Ap-
paratus 100c/, shielded. Licensed under
U. S. Navy Patents and Hogan Patent
No. 1,041,002.

Write for price and full details
No Obligation

PREMIER mum rOMPANY
Established 1905-Manufacturers Ever Since

3836 Ravenswood Avenue
CHICAGO, ILL.

LAST MINUTE SPECIALS!
E2I0 BRADLEYSTATS, list $4.00, fine A.C. Line Voltage Control .. ,Our Price $1.60 ea.Genuine Black Bakelite Panels 3/16" thick, 38" x 43". Reg. Price $29.00 " 8.75 ea.U. S. ARMY Aeroplane Spark Transmitters, Gov. cost $47 each " 4.75 ea.G. E. Kenotron Rectifying Tubes (type T.B.1) " 1.25 ea.Eby A.C. Adapter Harness with Volume Control. For 6 tube Sets, list $10.00 " 5.00 ea.Gould Kathanode Unipower, Automatic Radio "A" l'ower (6 volt), list $39.50 " 13.75 ea.

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

Before Buying
. Any "A" Eliminators

Write me about the discount card which en.
> ables you to purchase the new and improved

Knapp "A" Power Kit: at a liberal discount.
The most complete "A" Power Kit ever
offered-Address for details of plan-

David W'. Knapp, Pres.
Knapp Electric, Inc.

Room 416, 350 Madison Ave., New York City:A A A AAAi :
36

SPINTITE
WRENCHES FREE

With a one year subscription to"Radio"
3 Stevens Spintite wrenches for round nuts
given free this month with a subscription to
"RADIO." Send $2.50, get "RADIO" for
one year, and the wrenches also. We pay
the postage. Only a few sets of these
wrenches still on hand. Hurry.

Publishers of "RADIO"
Pacific Bldg. San Francisco

Tell them you saw it in RADIO

WHO IS THE RADIO OPERATOR?

(Continued from Page 34)

and will return soon to finish your career.
Or your dad, (through no fault of your
own) may be a millionaire. But no matter
what you are or think you are, to your
fellow officers, you are just plain SPARKS.

The other officers aboard ship have at-
tained their licenses and positions in most
cases through many painful hard years in
the forecastle, engine room or on the bridge
and they cannot be blamed if a little hasty
in passing judgment on an operator for
some gross breach of marine etiquette.
Marine customs die the hardest of any in
the world. Discipline and the whims and
caprices of a new radio operator do not
jibe on board any ship. Operators are un-
fortunate insomuch that they do not go
through the forecastle, but immediately upon
going to sea have the privilege of the salon.
In many cases it is the young fellow's first
job.

It is almost a shame to write this when
it is a known fact that there are so many
fine, capable and modest fellows serving as
radio operators in the maritime service, but
it is done so with the hope that all Spark's
will strive for a better understanding of their
fellow officers aboard ship.

SKEDS AND TRAFFIC NOTES

From Paul A. Girard, S. S. West Kedron:
HWE, Monrovia, Liberia, succeeded by

RZC, and operated by the Firestone planta-
tion for the local government and themselves.
RZC communicates with surrounding prov-
inces on about 34 and 600 meters CW. His
600 CW is hard to copy at times, but in the
main it gets through static much better than
Spark. RZC also communicates with U.
S. A. (Akron, Ohio).

Most all towns of any size along the coast
have an Army SW installation which will
handle public traffic. As the landline in this
country is very poor this SW traffic is in-
creasing.

NAA comes in OK with his time ticks,
but PX time is daylight here, and is unheard.
No static is experienced on short waves.

GBR sends press on short waves at 8 a.
m. G. C. T.

From Harry F. Washburn:
2XD, Tuckerton, N. J. (WSC). Stands

watch from 2100 to 0500 GMT for ship calls .

on 36 meters except when occupied with tfc
skeds. He also stands watch during the
early morning hours and up until about 2
p.m. EST, for ship calls on 23 meters.
Answers on 23.6. 1/2 KW 500 -cycle trans-
mitter is used. QSJ same as for WSC.

(;KT, Burnham Radio, England. Listens
on 36 and answers on about 37. Mushy 500 -
cycle note. Tolls probably same as for
GKU.

From Bill Breniman, KOZC:
KIIK, Wahiawa, 22 miles from Honolulu,

T. H., sends PX composed of items of local
interest at 11 p. m. and 10 a. m. local time.
This PX is broadcast on 2200 meters, free
copy for all ships.

Gerald Best's
SUPER BLUE PRINTS

The complete working plans in full size for
building the new incomparable Gerald Beat
115 Kilocycle superheterodyne with full in-
structions for building.

25
Per set. Postpaid anywhere in the
U. S. Send remittance by cash,
check or money order. StampsC also accepted. "RADIO," Pacific
Bldg., San Francisco, California.



Sparks!
Are you looking for a good position

ashore as radio operator at a broadcast-
ing station?

Are you qualified to operate such a
station if the opportunity presents itself?
Do you know what the duties of a control
operator are at a broadcasting station?
Are you familiar with the following
terms and expressions used in broad-
casting: Transmission Unit (TU). Line
Pads, Equalizer, Frequency Modulation,
Attenuation, etc., etc.?

If you want to qualify for a remunera-
tive position ashore, the one essential
study guide and reference book is

THE
RADIO

MANUAL
A Complete Course in

Radio Operation
In a Single Volume

A Handbook
for

Students
Amateurs
Operators
Inspectors

16 Chapters
Cover:

Elementary Elec-
tricity and Magne-
tism; Motors and
Generators; Stor-
age Batteries and
Charging Circuits;

The Vacuum Tube; Cir-
cuits Employed in Vacuum
Tute Transmitters; Modu-
lating Systems; Wavemet-
ers ; Piezo-Electric Oscilla-

tors; Wave Traps; Marine Vacuum Tube
Transmitters; Radio Broadcasting Equipment;
Arc Transmitters; Spark Transmitters; Com-
mercial Radio Receivers; Radio Beacons and
Direction Finders; Radio Laws and Regula-
tions; Handling and Abstracting Traffic.

Prepared by Official
Examining Officer

The author, G. E. STERLING. is Radio In-
spector and Examining Officer. Radio Division,
U. S. Dept. of Commerce. The book has been
edited in detail by ROBERT S. KRUSE, for
five years Technical Editor of QST. the Maga-
zine of the Radio Re;ay League. Many other
experts assisted them
New Information never before available

such as a complete
description of the Western Electric 5 -Kilowatt
Broadcasting Transmitter; description and cir-
cuit diagram of Western Electric Superhetero-
dyne Radio Receiving Outfit type 6004-C;
Navy Standard 2 -Kilowatt Spark Transmitter;
etc.; etc. Every detail up to the minute.

FREE EXAMINATION
"The Radio Manual" has just been published.
Over 900 pages. Profusely illustrated. Bound
in Flexible Fabrikoid. The coupon brings the
volume for free examination. If you do not
agree that it is the best Radio book you have
seen, return it and owe nothing. If you keep
it, send the price of $6.00 within ten days.

Order on This Coupon
D. VAN NOSTRAND CO., INC.,
8 Warren St., New York
Send me THE RADIO MANUAL for
examination. Within ten days after re-
ceipt I will either return the volume or
send you $6.00, the price in full.

(Radio 12-28)
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St. and No
City and State

08%r4°r6Volts
vitth the

110 r 011

1(n.aPP
"14:POWER

Operates on 105 to
120 volts, 50 to 60
cycles.

The only "A" Power
Suitable for all Sets
- Irrespective of number of tubes - including
SuperHets, Short Wave and Television receivers

THE new Knapp "A" Power is designed for the most
exacting service - super-hets, short wave and

television receivers included. I knew that if it would
perform satisfactorily with these receivers that there
could be no question as to its efficiency on ordinary
broadcast signals. The three Elkon dry condensers,
the improved choke coils and the special Elkon dry
rectifier make the difference between ordinary and
Knapp performance.

No Change in Price
Even with these wonderful and costly
improvements, there has been no ad-
vance in price-due to the tremendous
volume going thru my plant. Remem-
ber that the Knapp is the fastest selling
"A" Power on the market.

KNAPP ELECTRIC, Inc.
-Division of P. R. Mallory 6* Cu., Inc. -

350 Madison Ave., New York City

See your dealer today
Go to your dealer today. Most of the
good ones carry the Knapp in stock.
Do not accept a substitute -because
only in the Knapp will you get full
satisfaction as typified by the famous
Knapp "A" Power. If your dealer
cannot supply you send the coupon.
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Push -Pull Power Stage
for Dynamic Speakers

For best results, every dynamic type
speaker should be preceded by a push-
pull amplifier. This is particularly true
because they reproduce frequencies as
low as 3o cycles and the attendant hum
from raw AC on the filaments of power
tubes is greatly pronounced unless fil-
tered out by a push-pull amplifier.
The AmerTran completely wired push-
pull power stage has been specially de-
siffneli for dynamic speakers. Consists
of typc 151 input and output trans-
formers (looforworki ng out of zIo type
tubes or 361 for 171 type tubes). Com-
pletely wired with sockets and resis-
tances. Also available for cone type
speakers and for both lb° and 171 tubes.

Licensed under Patents owned or controlled by R. C. A.
and may be bought with tubes

Price complete (without tubes) $36.00.
(slightly higher west of Rocky Mountains)

h,
Writ. kJ for beik.it if ibis rnitirlabli (1.1011111/Rt .

AMERICAN TRANSFORMER COMPANY
Transformer Builders for more than 28 Years

275 rmmet Street, Newark, N. J.

There is no substitute
for

PERFORMANCE
Alibis don't go-excuses are futile-

performance is the thing.
Orders and reorders from the most
representative concerns in the coun-
try constitute concrete evidence that
CARDWELL. CONDENSERS are
right.

Names synonymous with prestige
and sterling worth, representing the
greater part of the astonishing
progress of the past quarter century
in radio and other electrical instal-
lations of all descriptions, will be
found on our list of customers.

Where performance counts and
not pennies. Engineers and manu-
facturers stake their reputations on
the confidence they have in CARD -WELL CONDENSERS and their
ability to "Stand the Gaff" and
come through.

CARDWELL CONDENSERS
-for all purposes-

Variable Fixed 1 Transmitting
Receiving

"The Standard of Comparison"
[Literature Upon Request]

The Allen D. Cardwell Mfg. Corp.
81 Prospect Street BROOKLYN, N. Y.

KROBLAK
RESISTANCES

For Eliminators, Power Amplifiers, Electric
Sets and Experimental Television Work.

Write for circular
C. E. Mountford, 30 Sullivan St., N. Y.
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BROADCASTING IN PARIS

(Continued from Page 13)

Fortunately, however, the two govern-
ment stations are so bad that there is
no possibility of the law being enforced
against the protests that rage when there
is any suggestion of doing so.

Advertisement by radio is also dealt
with in the same law, and entirely pro-
hibited; but as the official stations are
the worst offenders in this respect, it is
not surprising that the others follow
suit. And it is direct advertising at that,
usually one advertisement between each
musical item and the next, or inter-
spersed with the news bulletins. As a
rule these advertisements are boring in
the extreme; there are occasional excep-
tions, as for instance, the maker of
underwear who has hit on the idea of
repeating the official weather forecast at
intervals through the day, adding appro-
priate remarks either on the desirability
of not trusting the forecast too fully,
and therefore of continuing to wear his
products (when the forecast is optimis-
tic) or of buying more of them (when,
as is usually the case, it predicts rain
and cold).

There is also a certain amount of in-
direct advertising, where the manufac-
turer pays for the program and the fact
is duly mentioned before each item, but
it is relatively rare. The practice of the
manufacturer providing the entertain-
ment and buying time is practically un-
known.

Thanks to the poor quality of the
transmissions, the average receiving set
is intolerable from a musical point of
view. It is no exaggeration to say that
90% of the sets have no provision for C
batteries, and the average audio trans-
former is a miserable little skeleton that
looks as if it had been designed for a
portable set to be used on a walking
tour. There is no doubt that a good
American set would carry all before it,
if it could be sold at a price to compete
with the local products, and if it could
cover the range of wavelengths necessary
(up to 2650 meters).

The music is good (except for the
jazz, which is ghastly-French bands
seem incapable of getting the jazz spirit,
and apparently only the worst of them
play for the radio, anyway). For
example, Radio Paris always gives one
operetta or light opera a week, very
well done; plus an average of two clas-
sical string quartettes or other chamber
music items a day; plus as a rule at least
one big item a week. By "big" I mean
such things as the Bach B Minor Mass,
or Honegger's "King David," with him-
self conducting, or a Beethoven concert
with the Ninth Symphony.

But perhaps the best indication of the
Frenchman's own point of view is to
hear the customers at a big radio store-
the one stock question asked is "Will
it get Daventry ?" If not, no sale.

Tell them you saw it in RADIO

Potter
Condensers

STAND guard
day and night

over the opera-
tion of numerous
radio receivers of
the leading man-
ufacturers.

The selection
of Potter Con-

densers by the engineers was
made after careful tests under
operating conditions.

He who purchases a set or
power amplifier with Potter Con-
densers knows that the balance of
the equipment can be depended
upon for the same high standard
of performance.

T-2900 Condenser $20.00

T-2950 Condenser 22.50

The POTTER COMPANY
North Chicago, Ill.

Pacific Coast Office

905 Mission St., San Francisco, Calif.

SHERMAN
SQUARE

HOTEL
70n1:
MAY

NY

QUIET

SERVI
OCRTrou

CE

SINGLE mom 0 50
AND BATH

FOR TWO L100 4)

,a;

WIRE

AT OUR
EXPENSE

SET BUILDERS

Enabling you to purchase the new and
I nproved K napp"A" Power Kit at big
discount-Write for full particulars.

DAVID W. KNAPP, Pres.
Knapp Electric, Inc.

Ills i..ion of I'. It. Malloryallory & Co. Inc.
Room 416,350 Madison Ave.. N. Y. C.

write for
Discount Card
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Described in Our
New 1929 Catalog

I SENT ON REQUEST]

WHOLESALE PRICES

Profe-ssiial Set Builders
and Dealers!

The latest developments of the 1929 season are
fully described in our NEW FREE Catalog.
Lowest prices on all nationally advertised kits,
sets, accessories, cabinets. etc. Get the BEST
in RADIO-at the BIGGEST SAVING. Com-
plete stock carried. No shipping delays. Write
(or Catalog TODAY.
TELEVISION-We have complete information
which will prove interesting to SET BUILDERS.

WALTER ROWAN CO.
833 Washington Blvd.. Dept. 101

CHICAGO, ILL.

Send for New Radio Book-It's Free!
New hook-ups. This book shows how to
make short-wave receivers and short-wave
adapters. How to use the new screen grid
tube in D. C. and A. C. circuits. How to
build power amplifiers. ABC eliminators.
Up-to-the-mintee information on all new
radio developments. It's free. Send for copy
today.

KARAS ELECTRIC COMPANY
4031M North Rockwell Street, Chicago, Ill.

Portland. Oregon, 53 4th St.
San Francisco. 585 Mission St.
Los Angeles, 324 N. San Pedro

Name
St. and No
City and State

4031 L2

CUSTOM SET BUILDERS
Browning -Drake has an interesting and

unusual proposition. Take advantage of the
fact that more Browning -Drakes are built
than any other. Write today.

BROWNING -DRAKE CORP.
CAMBRIDGE, MASS.

$ 1 . 0 0 Brings you the next 6
issues of "RADIO"

SHORT-WAVE SUPER

(Continued from Page 15)

on 20 turns, then wind back over this 19
turns, then 18 and so on for seven layers.
Each layer has one less turn than the
one preceding. When one group is fin-
ished bring the wire back down to the
tube and start another. If the turns have
a tendency to slip, put a little collodion
around the edges as each layer is fin-
ished.) This type of winding was quite
popular a few years ago, for coils used
in the reception of long waves. Fig. 4
gives the details of the transformers.

To obtain a large gain per stage,
capacity coupling between the primary
and secondary must be low. Therefore
the primaries should be wound with
small wire and concentrated in as small
a space as possible.

In this super the primaries are wound
on wooden disks 4 in. thick that fit
snugly inside of the bakelite tubing at
the filament end of the secondaries.
Three are required. Cut these so that
they make a real tight fit, as they shrink
somewhat after "boiling" in paraffine.
Cut a slot around each disk about 1/16
in. deep with a hacksaw. Wind 175
turns of No. 36 enamel wire in each
slot, in the same direction as the secon-
daries. If 201A's are to be used in the
i.f. and second detector, wind only 100
turns on the disks as the internal capacity
between the elements of a 201A is higher
than a 199 tube.

After winding, boil the disks in paraf-
fine to exclude all moisture. While do-
ing this make sure that the paraffine is
not hot enough to smoke. It takes about
a half-hour for this job. After the disks
are boiled and thoroughly dry, drill two
holes in each and insert bolts 4 in. long.
Place a soldering lug under the head of
the bolts and solder the primary leads to
these. Flexible wire may then be fastened
to the bolts and connected to binding
posts at the end of the tube.

The tickler in the plate circuit of the
second detector is made like the primaries
but has only 100 turns of No. 36 enamel
wire. This coil is placed inside the form
near the grid end of the secondary of
the last transformer. Its use permits the
reception of continuous wave signals. A
switch is provided to short circuit this
coil when phone is desired. Different
tubes require different size ticklers. If
the set howls when the switch is open
remove some of the turns. If the tube
refuses to oscillate (after reversing the
tickler leads) add more turns; 100 how-
ever, will usually be about right.

A "losser" or potentiometer of 200
ohms resistance is placed across the A
battery and the grid returns of the two
i.f. tubes connected to the lever for con-
trolling oscillations. It is possible to
do away with this losser by moving the
primaries away from the secondaries un-
til oscillations stop. It takes a lot of ex-

AERO
METROPOLITAN

This new Aero Kit-complete down
to the last detail-typifies a new
standard of value in radio receivers.
The METROPOLITAN combines
advanced engineering principles, ex-
quisite cabinet design and low price.
Employing only four tubes, this set
is so selective that it has already
won wide favor in congested dis-
tricts-so sensitive that it offers
true long distance reception-so true
in tone that it is the marvel of all
who hear it. The metal cabinet
housing this receiver is beautifully
finished in two tones and high-
lighted with silver. It blends har-
moniously with the finest of home
furnishings.

You Can Assemble It In
One Evening

No expense has been spared to make
Aero Kits the finest that money can buy.
They include everything you need to as-
semble the receiver-even wire, soldering
lugs and wood screws-so that nothing
more need be purchased. Panels are
drilled, insuring proper placement of parts,
and full size pictorial wiring diagrams
eliminate mistakes in wiring. Even if
you have never assembled a set before.
you will find it an easy, pleasant task to
wire up the METROPOLITAN.

Complete Kit, including cabinet $58.00

Complete Kit, without cabinet but
including walnut finish Micarta
7"x18" panel, drilled and en-
graved 53.00

May be had for A.C., D.C. or Shield Grid
Tubes. Specify which you intend to use.

.4 postcard request brings two
valuable booklets introducing
the new 1929 line of Aero Kits
and describing the 64 -page Aero
Green Book for 1929. Send to

111/111 INCORPORATED

Dept. 598 4611 E. Ravenswood Ave.
CHICAGO, ILL.
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127 DETECTOR
Acts in 7 sec-

onds . . . im-
mune to line
surge . . estab-
lished record for
life, over 5,000
hours.

126 H AMPLIFIER

Minimizes
hum . . . in -

I creases volume
... betters re-
ception.

071 H POWER
AMPLIFIER

re-
ception... aver-
age life over
2,000 hours...
delivers undis-
torted volume,
minus hum.

L

C

Improves Your Radio
for ALL TIME

PUT an Arcturus heater -type A -C Long
Life Tube in every socket of your set

... turn it on .. . and in 7 seconds you
experience a revelation in radio reception!
Your set is improved for all time.

You will marvel at its new tone ... its
quick action ... its trouble -free perform-
ance . . . and its exceptionally long life
when equipped with these new
Arcturus "heater -type" Tubes.

The only complete line of heater -type
tubes in the world. The 127 Detector acts
in 7 seconds... the 07111 Power Amplifier
greatly improves reception...the 12611 is
the most efficient Amplifier made. The
trend in set construction is towards
"heater -type" tubes.

Your set can be the latest development
in radio. Re -tube with Arcturus heater -
type Tubes. Get a complete set from
your dealer.

WEST COAST DISTRIBUTORS
UNIVERSAL AGENCIES

905 Mission Street
San Francisco, Cal.

WESTERN SALES & SERVICE CO.
W. 1817 Augusta Ave.

Spokane, Wash.

ARCTURUS
A- C LONG LIFE TUBES

pcioArrimpitij
Prevent the ups and downof your tube.. I nstiell
AMPERITES-the filament control that keeps
voltage constant. AMPERITES insure long tube
life and better reception. A type for every tube_
battery or A. C.
R1 lOwilh mount- --1Mliall eompan,fr
ing (in U.S.A.) TIANICLIN ST.. NEW YO/t1C

ehm,

RITE
9he"SELF-ADJIJStigo"Itheastat

SET BUILDERS
GemisRoaz

Etarawlk, the first and oldest radio
specialty house, offers you unusual
service this year. Bigger stocks,
quicker shipments, lower prices.
Deal with an old established, reliable
house. Get honest goods, honest service,
honest prices. Baraiffik service makes you
more money. Send now for big new Catalog show'
i ng lowest wholesale prices.

FREE

^ 1812 cense sta.BA RAW! K Cs. cHicaoo,u.s.'A.
Mall This Coupon Now for Free Radio Guide

Nemo

Address
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perimenting to do this right, so is not
recommended.

An r.f. choke is necessary in the plate
circuit of the second detector to keep the
r.f. out of the phones or audio amplifier.
Eight hundred turns of No. 36 enamel
wire wound on a common thread spool
or any other form about 4 -in. in diam-
eter will do very well. The grid con-
denser has a capacity of .0005 mfd. The
grid leak is of 2 megohms resistance
and is connected between the grid and
positive side of the filament. If a con-
denser larger than .002 mfd. be used
as a bypass across the output, the qual-
ity (of phone or music) will not be very
good.

One 30 -ohm rheostat is used to con-
trol the filaments of the two i.f. and
second detector, and one for the oscil-
lator and first detector. A plate voltage
of 45 is sufficient for all tubes.

No audio amplifier is built into this
set, so the reader may use his own ideas
if one is desired.

The parts are mounted on a bakelite
panel 7 by 21 in., and wooden baseboard
which is about 1 in. shorter than the
panel, allowing the set to be fitted into
a cabinet if desired. Two metal brackets
hold the baseboard to the panel about
2% in. above the bottom, allowing the
bypass condensers, r.f. chokes and the
second detector grid condenser and leak
to be placed underneath. The controls
showing on the front panel are oscillator
and first detector tuning condensers,
filament rheostats, filament switch, tick-
ler switch and potentiometer. In this
set the potentiometer was mounted under
the sub -panel as there was no room on
the panel. It was set just below the
oscillating point of the tubes and then
left alone. However, it is better to
mount it within easy reach.

The first detector and component
parts are at the extreme right with the
oscillator at the left. The i.f. amplifier
is then mounted between these. See
Fig. 5 for layout of the parts. The i.f.
transformers are placed at right angles
to each other with the tube sockets so
arranged that the plate and grid leads
are as short as possible.

The filament and B battery wires are
all run under the sub -panel and bunched
together. It is a good plan to do the
wiring in steps. First run all of the
A battery wires to the sockets, filament
switch and rheostats. Then completely
wire the first detector and oscillator.
Next wire the grid circuits of the i.f.
amplifier and second detector and last
the plate circuits of this section. The
bypass condensers, under the sub -panel,
may then be connected. Where the wires
are bunched together, tie with string at
intervals of about 1 in. Feedback is
partly eliminated by bunching these
wires.

The terminal strip to the left of the
second detector socket is for connecting
to the phones or audio unit. The one



to the rear of the first detector contains
six posts, two for the A battery, two for
the B battery and two for antenna and
ground. The A and B negative is

grounded, helping to eliminate hand
capacity effects especially on the shorter
waves.

After the super is completely wired,
it is a good idea to see if the frequency
changer is working. Place a pair of
headphones in the B positive lead going
to the first detector, light the filaments
of the first detector and oscillator. Set
the detector condenser at about the mid-
dle of the scale and vary the oscillator
condenser. A point should be found
where a hissing noise is heard. This in-
dicates that this part of the circuit is
operating properly. Now connect the
phones to the output binding posts and
light the filaments of all the tubes. Short
circuit the tickler by closing the switch.
If all of the transformers are in reson-
ance (they should be if all are built
exactly alike) strong oscillations will be
noticed. Turn the potentiometer to-
wards the A positive connection until
the oscillations are suppressed. The point
for greatest signal strength is just below
the oscillating condition. However, for
the reception of phone or short wave
broadcasts, the quality will not be very
good so regeneration will have to be de-
creased. The best place to set the poten-
tiometer will depend upon the quality
desired. Of course, distortion is not im-
portant for code work. In this case set
the potentiometer just below the oscillat-
ing point and open the tickler switch.
This causes the second detector to oscil-
late and produce beats with the received
signal after it is passed through the i.f.
amplifier.

An antenna with a total length of
about 50 ft. may be used with fine re-
sults. The use of a long aerial with a
super broadens the tuning considerably.
Better selectivity may be had by using
a counterpoise instead of a ground. This
may well be about 30 or 40 ft. of almost
any kind of wire run in the cellar or
around the baseboard.

Slightly louder signals may be had, es-
pecially in the 80 and 160 -meter bands,
by connecting a loading coil in the an-
tenna lead. This coil should consist of
100 turns of No. 28 enamel wire on a
tube 2% in. long by 2% in. in diameter,
tapped at 0, 3, 6, 10, 15, 25, 40, 55, 70
and 100 turns. There is not space
enough on the panel for this coil, so it
may be built into a small box with a
hard rubber or bakelite panel on which
is mounted the rotary switch to change
the number of turns.

If the set does not tune sharp enough
for the builder, remove 75 turns from
the primary of the first i.f. transformer
and shunt it with a .0005 mfd. fixed
condenser. Moving the primary away
from the secondary will also help to
sharpen up the tuning.

MOULD
ISANGAED

CO
0N025MOZ1

SER
MDENFO.

WITH SRI() Lt. CLIPS
LIST 4.50

R.0 11000

RADIO
FREQUENCY INPUT

OITICT2'

5ANGAMO HIGH QUALITY AUDIO AMPLIFIER
SANGAMO TYPE AX

AUDIO TRANSFORMER
LIST 06.00

SANGAMO TYPO F

IRHO 0`S OED
LIST

a
-C +C 4.2ZVAR +5

9.120. +4511. 4500500.

SANGANO TYPE BY
Pu511 PULL IRPUT TRANS,

LIST 16.50

-B
135V GNO.

SAMOAN() TYPE H0-171 DYNAMIC
FOR VA -250 OR UX-171 TUBES

OR
TYPE 66-210 DYNAMIC FOR

uX-210 OR LIR-112 TUBES
LIST 06.50

00511 PULL OUTPUT TRANSFORMER

V
ORS 7.5 V

A .0 .

+0
HIGH

MOVABLE COIL ON CONE 0
DYNAMIC TYPE Or SPERM R
CONNECTED DIRECT TO
SANGAMO SECONDARY

Build this modern
amplifier at Low Cost!
Now! Sangamo Transformers at a new low price. And
push-pull transformers to match new power tubes and
dynamic loud speakers.
A small expenditure and you can have one of these
modern amplifiers with plenty of capacity to handle the
low notes. Nothing equals the full toned beauty of an
amplifier built according to the diagram shown above.
Write for descriptive circulars.

SPRINGFIELD,
ILLINOIS

SANGAMO
ELECTRIC COMPANY

Pacific Caul Offices;
1061 Howard St.

SAN FRANCISCO
750 Subway

Terminal Bldg.
LOS ANGELES

Cord Type
Standard Modu

Plug, $2.50

26 Keefe
Avenue

The Art of Tuning --Is More
Than Just Turning a Dial

Mere reception of a radio signal is not enough. It
has ceased to be, "How many stations did you get?"
The thing of importance today is "How well did you
get them?"

There are two major operations in tuning a set:
locating the station-and modulating it to obtain the
best quality of tone.

The Centralab Modu Plug is the perfect volume
and modulation control. With it, all the true beauty
of tone and naturalness of speech reproduction can
be obtained.

It is attached to any set in a moment without addi-
tional wiring or complicated connections. Equally as
adaptable for volume control on phonograph pick-ups
and speakers remote from the set.

An interesting book full of picture and wiring dia-
grams showing the use of Centralab Volume Controls
and Resistors is yours for the asking.

CENTRAL RAD10 LABORATORIES

Milwaukee,
Wisconsin
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Is This Your Ideal
Radio Condenser?
If So, the World's Foremost

Radio Engineers Agree with You
Soldered brass plates with tie -bars;
warpless aluminum alloy frame;
ball bearings; bronze clock -spring
pigtail; full -floating, removable rotor
shaft permits direct tandem coupling
to other condensers. Made in all
standard capacities and accurately
matched.

If Your Dealer Can't Supply You,
Write Direct to Us

HAMMARLUND MFG. CO.
424-438 W. 33rd St. New York

1-1,:ttot

,Itammarlund
PRODUCTS

AUDIONS
FOR those who appreciate

better radio reception, the
new perfected De Forest Au.
dions-the latest achievement
of Dr. Lee De Forest-assure
the true tonal values of repro-
duction which add so much to
radio enjoyment.

Sold by leading dealers 1"-----:
everywhere

j
DE FOREST RADIO CO.

Jersey City, New Jersey

1113f IF IFt IE C -1F-
IU ID II ID IN S

VOLUME CONTROL

(Continued from Page 19)

the last r.f. stage and the detector will
generally give the most complete control
of volume and cut down the r.f. hiss
more if three or more stages are used.
It may mean that the last or even next
to the last r.f. amplifier is overloaded to
such an extent that modulation or de-
tection may occur in this stage with
possibilities of audio distortion. This
depends on whether or not the set is
used very near a powerful local broad-
casting station.

Most of the a.c. receivers will have
satisfactory volume control on local sta-
tions if an antenna of not over 20 or 30
feet in length is used. A longer antenna
may be used for distance reception, or if
one is available, it may be used for local
reception by cutting a .0001 or .00005
mfd. fixed condenser in series with it.

For a really satisfactory volume con-
trol on receivers using a.c. tubes, the
control should affect more than one r.f.
circuit, especially if the receiver is sensi-
tive for weak signals. There is no reason
why two or more variable resistances
cannot be ganged on one knob so that
two or more circuits will be affected.
Fig. 2 (c) could be used for this ar-
rangement for two succeeding stages
such as aerial and 1st r.f. plate circuit.
If the resistances were separated on an
extension shaft so as to eliminate capac-
ity coupling, one could be used at each
end of the r.f. amplifier.

There are other methods of volume
control such as having a copper or brass
tube slide over one of the r.f. trans-
former primaries. This method along
with any others which vary the primary
coupling, are likely to throw the associ-
ated tuned circuit out of line, preventing
single control. If single control is still
maintained, it is generally at the sacrifice
of selectivity at either the higher or
lower wavelengths.

r.ffp-for DX RESULTS--
youmust have maximum signal pick-
up. Don't depend on skimpy antenna.
Don't be discouraged by "dead spots."
Just use a CLAROSTAT ANTENNA
PLUG, with the new type brass -plate
and mica blocking condenser and 8-
foot connecting cord. Neat, compact,
safe and works anywhere.

Only $1.50
Also, use proper grid leak value-

from 2 megohms or less for "locals"
to megohms for DX. The GRID LEAK
CLAROSTAT provides precise valuesat all times.

And be sure you have correct B and
C voltages. Several types of Clarostatwill attend to that.

WRITE for literature on how to im-
prove your radio results.

CLAROSTAT MFG. CO.
286 N. 6th Street Brooklyn, N. Y.

-C LA &AT
pgr. OFFREG. U. S.
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Dealers and Set Builders
TH1 NEW 1929 Catalog
is crammed full of th,

FINEST, NEWEST, Natio,
ally known A.C. sets, co.
soles, cabinets, dynam:
speakers, kits, eliminatu,
and accessories at LOWEST
PRICES. Largest stock of
radio parts. Prompt delivery.
Writs for our FREE catalog.
Western Radio Mfg. Co.
128 W. Lake St., Dept. R-11

Ciiicmoo

Newest Radio Hook-Ups-FREE
Send now for the newest radio hook-up book.
Shows how easy it is to build remarkable
new A. C. and D. C. receivers of longest
range, greatest volume, purest, clearest tone
and super -selective. Also shows how to
make short-wave receivers and adapters, how
to use new screen grid tube in A. C. and
D. C. circuits, how to build power amplifiers
and ABC eliminators. Latest information
on all new radio wrinkles. Send for free
copy now.

KARAS ELECTRIC COMPANY
4031M North Rockwell Street, Chicago, Ill.

Portland. Oregon, 53 4th St.
San Francisco. 585 Mission St.
Loa Angeles. 324 N. San Pedro

Name
St. and No
City and State

40111.1

TELEVISION
although still in an experimental
stage, has now advanced suffi-
ciently to enable amateurs to build
outfits that will give edifying
results.

Write today for our price list
of television apparatus.

Photo Electric Devices, Inc.
594 Fifth Ave. Brooklyn, N. Y.

TeVefffigiNail
TO SET BUILDERS
Elections, football games, big
National events will boost radio
business this year. Set builders will
reap a rich harvest. Barawik service will
make you money. Everything in A -C sets,
parts, supplies. World's largest radio stocks on
hand. Orders shipped same day. Lowest rock -bottom
wholesale prices.

Mail coupon _for free Radio Catalog now

BARAWIK CO 1812 Gni", sta.,
 CHICAGO, U. S. A.

Mall this coupon for Free Radio Guide

Name

Addrams,



OWERIZER
REG. U. S. PAT. OFF.

SALES AND SERVICE STATIONS HAVE
NO COMPETITION THIS YEAR!

Complete A -B -C Supply for A.C.
tubes 226, 227, 171

While the ordinary dealer is trying his darnedest to sell A.C. Electric Sets,
POWERIZER SALES AND SERVICE STATIONS are allowing 100%
trade-in value on the battery set on which the owner is already sold.

If you have the equipment
and the ability, write in for the
Powerizer Sales and Service
Station proposition.

There are nearly six million
battery sets from Maine to
California-Conversion of bat-
tery sets and Power Amplifier
installations will be the thing
this year. Write for Bulletin
P. R. 1022.

Radio Receptor Co., Inc.
106 Seventh Avenue, New York

Licensed by Radio Corporation of America
and Associated Companies

The Most Powerful 3 -Stage Push -Pull
Audio -Amplifier

pi. LINK
The Only Unit That Completely Links the

Radio Receiver to the Light Socket

List
Price
$5.75

Complete Fusing
(Eliminates fire hazard and protects delicate instruments of set from

burn -out)
Control Switch

(Exclusive feature. Turns dynamic speaker on and off and controls
set if power units are used.)

Made with buffed silver finish and brown bakelite trim.
Beautiful in appearance and performance. Unqualifiedly
guaranteed by the makers of X -L Vario Denser.

The new X -L Link makes pos-
sible the operation of  radio
receiver entirely from one
wire leading to the light socket,
eliminating all other connec-
tions to the set whatsoever,
and protects the tubes and
parts of the set from injury.
It combines the following:
Antenna and Ground

(Using the shielded light
wires; increases selectivity
and reduces all types of
interference)

Line Voltage Regulation
(Protects tubes and set from
line voltage surges and pro-
longs life of tubes indefi-
nitely)

Double Socket Outlet
(For set nd dynamic
speaker, or power units if
used; switch controls dy-

namic speaker)

X -L RADIO LABORATORIES
Department .1 1224 BELMONT AVENUE, CHICAGO

BUILT 13 ETT IE Ft
CONDENSERS AND RESISTORS

PYROHM
VITREOUS ENAMELLED

RESISTORS
are made of the finest grade of
resistance wire, wound on a re-
fractory tube and protected by a
vitreous enamel which prevents
damage from moisture, oxidation
and mechanical injury.

They meet with ease, the most
rigorous tests imposed by modern
heavy duty power equipment.

"The Research Worker"
is a free monthly publication that will keep
you abreast of the latest developments in
radio. Your name will be put on the mail-
ing list free of charge on request.

The Complete
AEROVOX LINE

Includes

CONDENSERS
Filter Blocks
Buffer Blocks
Socket Power
High Voltage
Transmitting
Bypass
"A" Power
Bakelite Moulded Mica

Condensers
Interference Filters

RESISTORS
Pyrohm Heavy Duty
Edison Base Pyrohms
Tapped Pyrohms
Wire Wound Units
Grid Suppressors
Center.Tapped Units
NonInductive Lavite
Grid Leaks
Resistoformer Kits
Resistor Mountings

A Complete Catalog
with illustrations and detailed
descriptions may be obtained
free of charge on request.

Tell them you saw it in RADIO 4
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BATH
CONDENSERS

Now comes the Amsco
Condenser. This new Amsco
time in assembling, saves
greater rigidity and finer
control tuning. It has been
largest manufacturers of
specified in all the leading

These new Amsco "Bath
densers can be had in
quadruple combinations.

If your dealer cannot
write us for complete
literature and prices.

AMSCO PRODUCTS
Broome & Lafayette

NEW YORK,

3.......:.*. 7.7r
3

Co

TUB

"Bath -Tub" type
feature saves

space, and assures
accuracy in single

adopted by the
sets and kits and is

circuits.
-Tub" type con-

double, triple and

supply you,
descriptive

Sts.
N. Y.

,....,

!II=v.t-,, -11r-- r- lc P

r
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YourA.Clithes

The Vitrohm 507-109 Unit costs
$2.00. Installed on your radio set,
it lengthens a. c. tube life by auto-
matically lowering filament volt-
age.
Attached in a moment-Nothing
combustible - Nothing to wear
out-Does not get excessively hot.
It consists of a Vitrohm Resistor
mounted within a perforated
metal cage, a plug, and a recep-
tacle.
Write for free information on this
and other Ward Leonard Radio
Products.

WARD LEONARD VEcir811-1

ELECTRIC CO. NEW YORK

POWER TRANSFORMERS
for the UX 250 Power Tube

TRANSF;FMER

TYPE 565-A TRANSFORMER
(200 watts)

PRICE - - $13.50

The General Radio Type 565 Power
Transformers consist of two models
for both half and full -wave rectification
utilizing the 281 type of rectifier tube.
The Type 565-A Half -Wave Trans-
former illustrated consists of one 600 -
volt secondary, two secondaries of 7.5
volts and one of 2.5 volts. It is de-
signed for 105 to 125 -volt, 50 to 60 -
cycle lines.

Bulletin No. 931 will be sent on
request.

General Radio Co.
30 State Street, Cambridge, Mass.

274 Brannan Street San Francisco, Calif.

PROFESSOR HERMANN SCHNITZEL
Of the Ooniversity of Cincinnapolis, 0 -ho -ho

has written a booklet containing 21 short radio lectures which have been broadcast from many
stations. 50 cents per copy, postpaid. You will enjoy this book.

For sale by "RADIO," Pacific Building, San Francisco
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WLW'S 50,000 -WATT
TRANSMITTER

(Continued from Page 11)

maintained by piezo crystals installed in
duplicate in thermo-controlled compart-
ments in which the temperature varies
less than .1 degree.

As shown in the picture of the control
room, the amplifying and tuning units
are at the left and the rectifying unit is
at the right. Each unit is enclosed in an
electrically interlocked cage so that the
opening of any door automatically shuts
down the transmitter.

As the tubes are water-cooled, the
water is circulated through cooling
radiators upon which is blown cool air
drawn from the outside by five immense
fans. The hot air partially warms the
building in winter and is carried in a
stack through the roof in summer.

The short-wave transmitter W8XAL
is installed in a separate room in the
building. This also broadcasts the reg-
ular WLW programs.

The towers are also to be utilized as
airplane beacons on the line between
Cincinnati and Columbus.

LIGHTNING STRIKES AERIAL
ON HOME

By EDWARD P. TALBOT

Whether an aerial protects a house
from lightning or increases the risk of
being struck is still an undecided ques-
tion. Examples of direct hits are rare.
A bolt which struck an aerial on a resi-
dence in El Paso, Texas, during a storm
in July offers evidence on both sides of
the argument.

The antenna was of the umbrella
type, comprising four wires running
from a central pipe mast to the four
corners of the roof of a one-story brick
bungalow. The lead-in came down the
side of the house from one of the four
wires and was connected to an air -gap
type lightning arrestor grounded to an
iron rod.

Inspection showed that the discharge
apparently struck on or near the central
mast and followed down the two wires
extending to the rear corners of the
house. These wires were anchored to a
wooden sleeping porch, and the lightning
made a splintered hole at each fastening,
passed inside the porch, and jumped to
both light and telephone wires which
were about three feet distant.

The telephone bell -box was badly
damaged, and the lightning arrestor in
that circuit burned out, while the light-
ing system was deranged so that an engi-
neer was required to find the trouble.

The aerial wires were burned or
broken off, the insulators blackened, and
the arrestor destroyed. The receiver,
tubes, batteries and speaker were
strangely left unhurt and performed as
usual when the aerial was replaced.



THE R. F. CHOKE

(Continued from Page 20)

across them. The curves are shown in
Fig. 6. Note that all the impedances are
much lower. Choke No. 1 is still the best
of the group though the peak has changed

1.400.000

1,200.000

(,000,000

{0, 800,000

10 600.000

t0000

200.000

sufficiently by the addition of the
15 mmf. condenser to bring it outside the
200-550 wave band. The characteristics
of choke No. 4 have been changed so
that its peak, which formerly was some-
what below 200 meters, is now about
250 meters.
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Fig. 6. Impedance of Chokes with 15 mmfd. Shunt
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A REAL XMAS OFFER!!

UNI-RECTRON POWER AMPLIFIER

As the Uni-Rectron stands
it is a super power ampli-
fier, which can be used in
connection with any radio
set and loud speaker. Bind-
ing posts are provided for
input to the Uni-Rectron
and output to the speaker.

Requires no batteries for
its operation. It obtains its
power from the 110 volt,
60 cycle alternating current
lighting circuit of your
house.

(Ideal for use with Dynamic Speakers)

Model AP -935

JI

List Price $88.50
( without tubes)

SPECIAL $19.75 Ea.
Every one new and packed in arsenal factory carton

The UX-210 super power
amplifying tube and the
UX-216B or 281 rectifying
tube are used with this am-
llifier, which cannot over-
oad. From the faintest
whisper to the loudest crash
of sound - R. C. A. Uni-
Rectron amplifies each note
at its true value. High and
low notes are all treated
alike. The volume and
quality delivered will be a
revelation.

AMERICAN SALES COMPANY, 19-21 WARREN STREET, NEW YORK CITY
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WRIGHT-DECOSTER

DYNAMIC
REPRODUCER

"The Speaker of the Year"

No. 108 Chassis
LARGEST, GREATEST

MAGNETIC FIELD

Cabinet "B"
MOST POWERFUL

Handles 250 Push -Pull with ease

Cabinet "C"
TRUEST REPRODUCTION

Has No Filter of Any Kind
Write for Circular describing different Models

Pacific Coast Representatives

L. P. BRUSH
1256 Howard Street

San Francisco

W. E. SMITH
336 E. 26th St. N.
Portland, Oregon

CARL STONE
506 Allied Crafts Bldg., Los Angeles

WRIGHT-DeCOSTER
ST. PAUL, MINN.

45



END RADIO
BOTHERS

TV) YOU KNOW what's wrong whenD your radio set isn't working right? Ten
to one, you don't. Twenty to one, you would
if you had a copy of

Hoff's Radio Trouble Finder
Ever hear of M. M. Hoff, radiotrician, of Phila-

delphia? He was one of the very first "radio bugs"
and has been building and studying sets ever since.
And now, out of his broad experience, this man
has written a book to tell radio owners how to keep
their sets working right.

He tells in plain words and illustrations how a
set is made, what the parts are called, what are the
few usual troubles and how to fix them. Then he
lists 103 troubles that sometimes happen and tells
how to detect and fix each one.

The book is a regular cyclopedia of radio infor-
mation-only it's in a language anyone can under-
stand. Read it five minutes and you'll know more
about radio than you ever dreamed of.

It will save you many a repair man. It will save
you hours of guessing and fussing and fuming. It
will help you to keep the tone of your set always
sweet and strong. It will keep you from losing
many programs. And, best of all-

IT WILL MAKE YOU STOP SWEARING-
MUCH TO THE SURPRISE OF YOUR FAMILY-
because radio repairs are expensive. Why hire them
done when you can easily learn how to keep your set
from needing them?

All It Costs Is $1
Send cash with your order and you get also a

Dictionary of Radio Terms and the latest list of
Radio Broadcasting Stations with call letters and
the new Federal Radio Commission wave lengths.
Send your dollar today while the copies last. Six
copies for $4.00.

CHICAGO BARGAIN STORES
426 Quincy Building, Desk 5 Chicago, Ill.

GENUINE

n.-11: N Rord-
BAL

890,..
Farm..Fa.. T,ec

HEADPHONES
We alter several thossand genuine Nathaniel Baldwin
PERFECT Type C headphones fresh from the factory
in original sealed cartons at a fraction of their cost.
Never before sold for less than $9. Price while they

last only $5.50, satisfaction guaran-
teed or money refunded.
BALDWIN HEADPHONES

hold all long distance records; you
simply cannot get distance by any
other means. An operator at San
Franciteo picked lip a code message
from Bagdad, Tirkey, half way around
the globe, a world's record. Whether
you are a professional operator, ama-
teur, experimenter, set builder or B. C.
L., these are the headphones you need.

PREMIER ELECTRIC COMPANY
133-135 West 21st St. New York

OUR
PRICE

s550
ssasr

ORDER
NOW

STATEMENT OF OWNERSHIP, MANAGE-
MENT, CIRCULATION, ETC., REQUIRED
BY THE ACT OF CONGRESS OF AUGUST
24, 1912.

"RADIO," published monthly at San Francisco,
Calif., for October 1st, 1928.

State of California, County of San Francisco, ss.
Before me, a Notary Public in and for the State

and county aforesaid, personally appeared H. W.
Dickow, who, having been duly sworn according
to law, deposes and says that he is the Business
Manager of "RADIO," and that the following is,
to the best of his knowledge and belief, a true
statement of the cwnership, management, etc., of
the aforesaid publication for the date shown in
the above caption, required by the Act of August
24, 1912, embodied in section 443, Postal Laws and
Regulations, printed on the reverse of this form,
to -wit :

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business man-
agers are:

Publisher, Pacific Radio Publishing Co., Pacific
Bldg., San Francisco; Editor, Arthur H. Halloran,
Berkeley, Calif.; Managing Editor, None; Business
Manager, II. W. Dickow, Pacific Bldg., San Fran-
cisco.

2. That the owner is:
Pacific Radio Publishing Co., Pacific Bldg., San

Francisco; Arthur H. Halloran, Berkeley, Calif.;
H. W. Dickow, Pacific Bldg., San Francisco;
H. L. Halloran, Berkeley, Calif.

3. That the known bondholders, mortgagees, and
other security holders owning or holding 1 per
cent or more of total amount of bonds, mortgages,
or other securities are: None.

4. That the two paragraphs next above, giving
the nattues of the owners, stockholders, and security
holders, if any, contain not only the list of stock-
holders and security holders as they appear upon
the books of the company but also, in cases where
the stockholder or security holder appears upon
the books of the company as trustee or in any
other fiduciary relation, the name of the person
or corporation for whom such trustee is acting,
is given: also that the said two paragraphs con-
tain statements embracing affiant's full knowledge
and belief as to the circumstances and conditions
tinder which stockholders and security holders who
do not appear upon the books of the company as
trustees, hold stock and securities in a capacity
other than that of a bona fide owner and this affi-
ant has no reason to believe that any other person,
association, or corporation has any interest direct
or indirect in the said stock, bonds or other
securities than as so stated by him.

H. \V. DICKOW,
Business Manager.

Sworn to and subscribed before me this 24th
day of September, 1928.

(SEAL) JOHN L. MURPHY,
Notary Public in and for the City and County of

San Francisco, State of California. My com-
mission expires May 20th, 1929.

$1.00 Brings the Next Six
Issues of "RADIO" to

your address

SILVER_ THE KING
24 Kt

Pure Silver)
Soft

Copper -7-t--

Gosilco Super Aerial Wire
Gold over Silver on Copper

II

Greatly Increased DX Range. 50% More Volume-CI Tone -
35% Sharper Tuning-Non-Corrosive. Endorsed by Naval Research
Laboratory. Gerald M. Beat, Major Mott, Ormiston, Van Buren,
World's DX Champion. A permanent investment. No. 14, 100 ft.,
$4.00; 75, $3.25; 50, $2.50. Pat. applied for. If dealer cannot
supply you, write or phone us. Over 50,000 GOSILCO Aerials in
use-There's a Reason.

GOSILCO RADIO PRODUCTS CO.
6420 Marbrisa Ave. DE. 3940 Huntington Park, Calif.

Northern California Customers Order Your
GOSILCO SUPER AERIAL WIRE FROM

Radio Dealers Supply Service

Wholesale Division of

452 Market Street
.Efiiek 1 San Francisco, Calif.ELECTRIC COMPANY
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RADIOADS
A CLASSIFIED ADVERTISING

SECTION READ BY BETTER
BUYERS

The rate per word is eight cents net.
Remittance must accompany all adver-
tisements. Include name and address
when counting words.
Ads for the January Issue Must

Reach Us by December Fifth

IMAGINE AN ORGANIZATION with over
4.000 clients scattered throughout the world, all
radiowise dealers, builders, experimenters, hams.
Over $50,000.00 stock of high grade receiving and
transmitting parts only, no sets. Spend $5,000.00
yearly on our own experimenting. Carry nothing
until it passes our tests. 50c brings prepaid over
four pounds catalog, circuits, data, etc. Weekly
data (more than all radio magazines together) -
20 weeks, $1.00; 52 weeks, $2.50. Sample "Over
The Soldering Iron," 32 -page experimenter's maga-
zine, 25c. Full trade discounts to licensed hams
and radiowise builders. We carry approved items
advertised in RADIO. Kladag Radio Laboratories,
Established 1920, Kent, Ohio.

BUY OF YOUR BOOKDEALER, or send
$3.50 check or money order to us, for Fourth
Edition of "Radio Theory and Operating," by
Mary Texanna Loomis, President, Loomis Radio
College; member Institute of Radio Engineers.
992 pages, 800 illustrations, flexible binding. Thor-
oughly revised, down to date. Used by all leading
radio schools in this country and Canada, also many
universities, technical colleges, high schools, and all
U. S. Government radio schools. Highly endorsed
by hundreds of experts, amateurs and fans. The
best radio text and reference book ever published.
Your radio library is not complete without it.
Price $3.50, postage paid. Loomis Publishing Com-
pany, Dept. 12, Washington, D. C.

CHEMRAD RADIO CHEMICAL OUTFIT.-
Experimenters, you should know radio chemistry,
the alluring, thrilling, new science. Complete out-
fit includes chemicals, metals, apparatus, instruc-
tions sufficient to carry on chemical and radio ex-
periments, even television. Send $4.98 money order
or sent C. 0. D. Satisfaction guaranteed. Chem-
ical Radio Co., 4730G Drexel Blvd., Chicago.

NAVY SURPLUS offered at fraction of original
cost. General Electric 24/1500, 24/750, 12/350
volt. Holtzer-Cabot 12/500, Westinghouse 10/350.
Battery driven also adapted for external drive. 500
and 900 cycle generators. All ball bearing. Litera-
ture. Henry Kienzle, 501 East 84th Street, New
York.

ALFALFA SEEDS, hardy common varieties,
$8.40, $10.20, $12.60 bushel; Grimm variety Al-
falfa seed $18. Scarified sweet clover $3.90, $5.20;
Alsike or red clover $15. Bags Free. Send for
samples and and catalogue. Kansas Seed Co..
Salina, Kan. (4T)

FOR SALE-Atwater Kent Model 12, $8.00;
LC28 Radio set less cabinet and auto transformers.
$18.00. Western Electric Push -Pull power ampli-
fier Model 7-A, with new tubes, $18.00. Two
Willard large size "B" batteries, nearly new, $4.00
each. Dewey Ashford, Tudor, Calif.

WANTED-Men to work with National Radio
Service organization. No selling scheme. Radio
Doctors, Inc., Dept. R, Essex St., Salem, Mass.

MAKE MONEY WITH PATENTS! We offer
patents with money -making possibilities; circular
free. Floyd Clymer, Denver, Colo. (3T)

RADIO STATION stamps bought, sold and ex-
changed. Chas. A. Phildius, 510 East 120th St.,
New York, N. Y. (3T)

FOR SALE.-Latest model Best's Shielded Grid
Super without cabinet. Perfect condition. $100.
Address Owner, 1129 Mandana Blvd., Oakland. Cal.

BIG PAY.-South American work. American
firms pay fare, expenses. South American Service
Bureau, 14,600 Alma, Detroit. Mich.

FOR SALE-AMATRAN-New, A, B and C:
Hi -power box; type 21-A. Cost $116.00; will sell
for $75.00. D. Bell, 641 Larkin St.

BIG PAY: South American work. American
firms pay fare, expenses. South American Service
Bureau, 14,600 Alma, Detroit, Mich.

NEW LOG BOOK
Corrected to Nov. 11. With all new
allocations. 25 CENTS POSTPAID

"RADIO," Pacific Bldg., San Francisco



Bargains; ARMY AND
NAVY RADIO SURPLUS
Motor -Generators -14. rti, 1, 2, 5 kilowatt;

Input 120 D.C.; Output 250 A.C.; 500
cycle-$25 up. Crocker -Wheeler, Holtzer-
Cabot, Westinghouse.

Motor -Generators-%, 2, 5 kilowatt. Input
120 D.C. Output 600 D.C. Westinghouse,
G. E., Crocker -Wheeler.

Dynamotors-6 volt (60 amp.) input, 400
volt, output "Sperry." $15.00 each.

Transformers -120 and 240 primary -11,500
secondary 500-cycle-

k.w. $5 l Marconi, Amer.
1 k.w. $10 l Trans. Co.,
2 k.w. $25 Wireless Spe-
5 k.w. $25 1 cialty Co.

Rheostats-Ward-Leonard, Vitrohm, Vari-
able. 12 amp. -6 ohm $3.00.

Gasoline Engines -1, 2, 4 cylinder. $25,
$50, $75.

Condensers-Leyden jar-cap, .002 voltage
breakdown 10,000, $2.00 each.

Condensers-"Duhilier" Mica, .002, .004.
Quenched spark gap racks and plates.
G. E., Weston and Westinghouse Meters-

specially priced.
Thousands of items for laboratory use.

Write us your requirements and for
Catalog in preparation

MANHATTAN ELECTRICAL
BARGAIN HOUSE

DEPT. X, 105-7 FULTON ST., N. Y. C.

BE AN EXPERT RADIO OPERATOR

Satisfaction
Guaranteed

Send
Today

MIDGET T ELEPLE X
Just like having an expert operator in your home

CODE SENDER Only $3.50 Postpaid

Good pay. Travel. Excitement. Adventure. This wonderful
instrument will teach you to read the code like an exp..
in half the usual time. Reproduces actual sendingof expert
operators. Sends messages, radiograms, newspaper matter
etc.,-regular code traffic anywhere, anytime and at any
speed. All you have to do is listen. Easy and fascinating.
Waxed tape-records carry complete instructions. Just what
you need for home practice. Why delay when you can get
this simple, practical and efficient code sender with lessons
for only $3.50 or with high -frequency key and buzzer for
$5.50. Postpaid.

TELEPLEX CO., 74-76 Cortlandt St., N. Y., N. Y.

FERRANTI
Audio Frequency

TRANSFORMERS
and

RADIO PRODUCTS
receive preference

by engineers who KNOW
Real audio transformers with flat
curves. Special output transform-
ers for all speakers and tubes.
High grade iron core chokes for
"B" Eliminators. Three range
portable meters. 1,000 ohms per
volt. 10/50/250 scale. Three
range portable meters. 200 ohms
per volt. 150/71/2 volt and 15
Mill. scale with switch. By -Pass
condensers-2MF-400 volt and
200 volt.

Circulars sent on request
Send 15c in coin for copy of

1929 Ferranti Year Book
FERRANTI, Inc.

130 West 42nd St. New York, N. Y.
Ferranti, Ltd.

Hollinwood
England

Ferranti Electric
Limited

Toronto, Canada

THE MOST OUT OF YOUR
TESTER WITH(NA-ALD

No. 502, 35.00

No. 481 -XS, 65c

fflIIERE is never a product made
.1 but what it can be improved." With

this thought in mind NA-ALD has de-
veloped a line of related accessories, each
of which helps to improve and get more
out of your radio set or equipment. The
NA-ALD Electric Pickup, simple and
inexpensive, can be attached to any radio
set and phonograph. It electrically re-
produces music from the
records through the radio
set and speaker. If the
quality of the radio set is
good, results equal to talk-
ing machines costing sev-
eral hundred dollars can
be obtained. Every set
owner should have one-
it costs only $5.00 and is

sold on a three day trial
and money back guarantee.

Fourteen different NA-
ALD sockets fill every
socket need. They are
made in four and five
prong models for mount-
ing above or below metal,
wood or bakelite sub pan-
els and base boards. Note
the beautifully colored
locater rings to guide the
tube prongs into the holes
and to serve as a guide.
telling which tube goes in
which socket. Green for
detector - Orange for
power-Red for all purpose
-and Yellow for rectifiers.
Use NA-ALD spring sock-
ets for detector and screen
grid tubes. "It's the con-
tact that counts."

No. 999,
$1.00

No. 934, $1.25

No. 428, 25c

RADIO
PRODUCTS

No. 947, $1.50

No. 952, $1.75

No. 945i $1.00

ALDEN MANUFACTURING CO., Brockton, Mass.

NA-ALD adapters fill
every need-the only

complete line in the world
-over fifty-eight differ-
ent kinds. puts
UX tubes in UV 199
sockets-No. 934 oscilla-
tion control adapters pre-
vent sets squealing or
oscillating. No. 947 is
recommended by the
Victor Talking Machine
Company for connecting
Radiola No. 16, 17 and
18 or other sets to Vic-
tor Electrolas. No. 952
connects A.C. sets to Power Amplifi-
ers such as Samson, Ammertram, etc.
No. 945 permits readings with D.C.
testers from A.C. sets. No. 954 tests
five prong tubes in D.C. testers. No.
421X puts UX tubes in Radiola 111
and 111A sets and is recommended
by R.C.A. No. 949 connects electric
pickups or volume controls to A.C. or
D.C. sets. These are just a few
of the things NA-ALD acces-
sories will do. Get the complete
NA-ALD catalog and order the
NA-ALD products you need.

AT ALL GOOD DEALERS
No. 421X

OR WRITE DIRECT 75c

SET OR

No. 954, 31.00

No. 949
60e

ALDEN MANUFACTURING CO.
Brockton, Mass. Dept. RD2

Please send me the Booklets marked
O THE SOCKET STORY.
1=1 COMPLETE NA-ALD CATALOG.
NAME
STREET
CITY STATE

USE THE CLASSIFIED ADS
IN "RADIO"

They Bring Results

Mail Your "Ad" Now
11

Before Buying any
"A" Eliminator

Get outhunted Discount Card
and complete description of tilt:
finest "A" Power Kit ever offered.

DAVID W. KNAPP. Pres.
Knapp Electric. Inc.

Division oil'. K. Mallory dl Co., Inc.
Room 416, 350 Madison Ave., N. Y. C.

Free
A Continental Control Switch will be
free with a one year subscription to RADIO1.1($2.50) if you act immediately. Only afew on hand.

"RADIO"
Pacific Building San Francisco

Tell them you saw it in RADIO
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If all the Radio sets I've "fooled"
with in my time were piled on top
of each other, they'd reach about
hallway to Mars. The trouble with
me was that I thought I knew so
much about Radio that I really
didn't know the first thing. I thought
Radio war a plaything-that was all

I could see in it for me.

I Thought Radio Was a Plaything
But Now My Eyes Are Opened, And

I'm Making Over $100 a Week!

$50 a week! Man alive, just one year ago
a salary that big would have been the height
of my ambition.

Twelve months ago I was scrimping along
on starvation wages, just barely making
both ends meet. It was the same old story-
a little job, a salary just as small as the job-
while I myself had been dragging along
in the rut so long I couldn't see over the
sides.

If you'd told me a year
months' time I would be making $100 and
more every week in the Radio business-
whew! I know I'd have thought you were
crazy. But that's the sort of money I'm pull-
ing down right now-and in the future I
expect even more. Why only today-

But I'm getting ahead of my story. I was
hard up a year ago because I was kidding
myself, that's all-not becuase I had to be.
I could have been holding then the same
sort of job I'm holding now, if I'd only been
wise to myself. If you've fooled around with
Radio, but never thought of it as a serious
business, maybe you're in just the same boat
I was. If so, you'll want to read how my
eyes were opened for me.

When broadcasting first became the rage,
several years ago, I first began my dabbling
with the new art of Radio. I was "nuts"
about the subject, like many thousands of
other fellows all over the country. And no
wonder! There's a fascination-something
that grabs hold of a fellow-about twirling
a little knob and suddenly listening to a

voice speaking a thousand miles away.
Twirling it a little more and listening to the
mysterious dots and dashes of steamers far
at sea. Even today I get a thrill from this
strange force. In those days, many times I
stayed up almost the whole night trying for
DX. Many times I missed supper because
I couldn't be dragged away from the latest
circuit I was trying out.

I never seemed to get very far with it,
though. I used to read the Radio magazines
and occasionally a Radio book, but I never
understood the subject very clearly, and lots
of things I didn't see through at all.

So, up to a year ago, I was just a dabbler
-I thought Radio was a plaything. I never
realized what an enormous, fast growing in-
dustry Radio had come to be-employing
thousands and thousands of trained men.

I usually stayed home in the evenings after
work, because I didn't make enough money
to go out very much. And generally during
the evening I'd tinker a little with Radio-
a set of my own or some friend's. I even
made a little spare change this way, which
helped a lot, but I didn't know enough to
go very far with such work.

And as for the idea that a splendid Radio
job might be mine, if I made a little effort

entered
my head. When a friend suggested it to me
one year ago, I laughed at him.

"You're kidding me," I said.
"I'm not," he replied. "Take a look at

this ad."
He pointed to a page ad in a magazine,

an advertisement I'd seen many times but
just passed up without thinking, never
dreaming it applied to me. This time I read
the ad carefully. It told of many big oppor-
tunities for trained men to succeed in the
great new Radio field. With the advertise-
ment was a coupon offering a big free book
full of information. I sent the coupon in,
and in a few days received a handsome 64 -
page book, printed in two colors, telling all
about the opportunities in the Radio field
and how a man can prepare quickly and
easily at home to take advantage of these
opportunities. Well, it was a revelation to
me. I read the book carefully, and when I
finished it I made my decision.

What's happened in the twelve months
since that day, as I've already told you,
seems almost like a dream to me now. For
ten of those twelve months, I've had a
Radio business of my own. At first, of
course, I started it as a little proposition
on the side, under the guidance of the Na-
tional Radio Institute, the outfit that gave
me my Radio training. It wasn't long be-
fore I was getting so much to do in the
Radio line that I quit my measly little cleri-
cal job, and devoted my full time to my
Radio business.

Since that time I've gone right on up,
always under the watchful guidance of my
friends at the National Radio Institute. They
would have given me just as much help, too,
if I had wanted to follow some other line
of Radio besides building my own retail
business-such as broadcasting, manufactur-
ing, experimenting, sea operating, or any one
of the score of lines they prepare you for.

And to think that until that day I sent for
their eye-opening book, I'd been wailing "I
never had a chance!"

Now I'm making, as I told you before,
over $100 a week. And I know the future
holds even more, for Radio is one of the
most progressive, fastest -growing businesses
in the world today. And it's work that I

like-work a man can get interested in.
Here's a real tip. You may not be as bad

off But think it over-are you
satisfied? Are you making enough money,
at work that you like? Would you sign a
contract to stay where you are now for the
next ten years-making the same money? If
not, you'd better be doing something about
it instead of drifting.

This new Radio game is a live -wire field
of golden rewards. The work, in any of the
20 different lines of Radio, is fascinating,
absorbing, well paid. The National Radio
Institute-oldest and largest Radio home -
study school in the world-will train you
inexpensively in your own home to know
Radio from A to Z and to increase your
earnings in the Radio field.

Take another tip-no matter what your
plans are, no matter how much or how little
you know about Radio-clip the coupon be-
low and look their free book over. It is

filled with interesting facts, figures, and
photos, and the information it will give you
is worth a few minutes of anybody's time.
You will place yourself under no obligation
-the book is free, and is gladly sent to any
one who wants to know about Radio. Just
address J. E. Smith, President, National Ra-
dio Institute, Dept. 44-R, Washington, D. C.

J. E. SMITH, President,
National Radio Institute,
Dept. 44-R, Washington, D. C.
Dear Mr. Smith :

Please send me your 64 -page free book,
printed in two colors, giving all information
about the opportunities in Radio and how I
can learn quickly and easily at home to take
advantage of them. I understand this request
places me under no obligation, and that no
salesman will call on me.

Name

Address

Town State

Occupation

48 Tell them you saw it in RADIO
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onvericharger into 'A Eliminator
v in less than a minute

ANY standard charger such as a Tungar,
Rectagon, bulb or electrolytic, etc., can be

converted in less than a minute to a four or six
volt A eliminator by using a TOBE A FILTER.

Tobe A filter is a development consisting of
8000 Mfd. of dry condenser and two chokes
mounted in a container.
This combination, a charger and a Tobe A filter,
does away with your messy A battery forever.

AND THIS

())4-1/X/re /41e eta' {/
(f1, 0e656/

Both units guaranteed to operate faithfully

TOBE A Filter

ToBE A Condenser

List Price $18.00

List Price 6.00

Tobe Deutschmann Co.
ENGINEERS, MANUFACTURERS AND IMPORTERS OF TECHNICAL APPARATUS

CANTON, MASS.
NEW YORK CHICAGO



THE MECHANICAL MASTERPIECE

NEW 1929

Eight tubes in line-
aluminum construction
throughout-all power
equipment an integral
part of chassis-this
year's masterpiece of
mechanical precision.

EIGHT IN LINE

Special Browning.
Drake circuit, famous
for tone quality and
distance-cabinet of
selected walnut with
hand -rubbed Duco
finish. List $135.00.

In radio sets, as in most everything else, you get about what you pay for. The
cheapest is never the best.

Your customers are willing to pay a little more and get a Browning -Drake.

Refinements, which make for beauty, power, and tone quality, are obtained
through precision assembly, rather than mass production. Among those who
appreciate and require the best, Browning -Drake is the outstanding choice.

Quality never fails to satisfy.

POW, 01

THE JAMES H. HARRY COMPANY
SAN FRANCISCO, U. R. A.



NOVEMBER, 1928 25 CENTS
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MAGNAVOX ebynamiesPEAKERS
1111111.1111111-

glre vtristocrat
Beautiful butt burl walnut
cabinet finished in two tones.
For 4 -Battery Operation . $60
For AC Operation . . . . $70

gra 'Beverly
Gracefully proportioned cabinet
finished in light mahogany.
For A -Battery Operation . $30
For AC Operation $60

Other floor and table models up to $175
Uniu only DC $30; AC $40. DYAMI C

"MAC," leader of the famous
broadcaaing "Haywire Orrbe.ary"

LAIagnavox Dynamic reproduction
is infinitely finer . . . richer, fuller, more
realistic . . . Those who wince at distorted
music or who must strain to hear other
speakers welcome the beauty and generous
volume of Magnavox. That's why fourteen
leading radio set manufacturers have
chosen it for built-in equipment.

YAVO2CCOMPAY,r

Oakland, California Chicago, Illinois
206
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FORECAST FOR DECEMBER ISSUE
J. Garrick Eisenberg has a helpful

article on "Some Service Considerations."
G. F. Lainpkin describes the constrneth.
of a crystal -controlled transmitter. "Melt-
ing Precious Metals by Radio," is Illus-
trated and described in detail. John P.
Arnold has some more interesting infor-
mation on radio transmission and rc cep-
tion of pictures. Circuit diagrams and
descriptions are given of several new a.c.
factory -built receivers. Articles necus
sarily omitted from the November issue,
but definitely scheduled for December are
"A Short -Wave Superheterodyne," by R.
Wm. Tanner; "Impedance of R. F.
Chokes," by Glenn L. Browning; and
"Experimenting with the Grid Leak." by
L. W. Hatry. In "Technical Briefs" will
be found a circuit for adapting a 45 k.c.
superheterodyne to the use of a.c. tubes.
Frank C. Jones, who is better known as
Francis Churchill, discusses the volume
control methods used in a.c. receivers.
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"You Can Forget the Condensers-If They Are DUBILIERS"

Type PL 1120 especially
designed for the Thor-
darson types 11-180 and
R-280 Power Compacts.
used with 171 type
tubes and the 280 type
tube Rectifier or the
Elkon E-80 metallic
Rectifier. Price $15.50

There
is

No Substitute for Quality
No amount of lurid claims by
nimble -penned advertising writ-
ers will take the place of quality
in the final analysis-the opera-
tion in your power supply.

Ever since the advent of Radio,
Dubilier has been the manufac-
turers' standard-and the set -
builders' stand-by. Built in every
Dubilier Condenser is a factor of
safety which is your safeguard for
years of service without failure.

Dubilier Light Socket Aerial
-"A Moulded Bakelite Product"
Bring in programs with a mini-
mum of interference. Do away
with the unsightly and trouble
causing outside aerial and light-
ning arrestor. Simply attach to
the set and plug into the nearest
light socket. Uses no current.
Sold by all good dealers on a 5
day, money -back basis. Price
$1.50.

Write to Dept. 20 for free catalog

Dubilier
CONDENSER CORPORATION

10 East
43rd Street

Reg. U.S. Pet. Off.

New York
City

Six Issues for $1.00
AVE money. Get the next 6 issues of "RADIO"

.) for one dollar-fifty cents less than they cost if
purchased from a news dealer. The next six issues of
"RADIO" will be better than ever. Let us mail the
magazine to your address, starting with the November
issue, out on October 25th.

Mail coupon now. Attach
a dollar bill, check, money
order or $1.00 in stamps

and mail NOW.

Name

Street and No

City and State

Tell them you saw it in RADIO



A NEW CATALOG
JOT Off THE PRESS

Wholesale prices
rr HIS big new catalog heralds a new era in radio. Never before

have you been offered such variety-such quality-such ster-
ling value in radio as you are now offered in this large new catalog.
In it, wholesale prices are not a myth- but actual reality. You
will marvel that such merchandise, comprising everything that is
new and worthwhile in radio can be offered at such prices. Here
you will find high quality that is not high priced. If you are inter-
ested in radio you cannot afford to be without the Allied Catalog.

SET BUILDERS!
Set Builders, Amateurs and so called "Hams" will delight
in the unusual variety-and remarkable values that are
offered in standard kits and parts. Tremendous stocks-
real organization-prompt shipping service all combine
to make Allied your ideal source of supply.

YOU MEN
Who Buy RADIO/

By making your problems 'our
problems, we know the service you
require-and to render you such
service the entire Allied organiza-
tion is dedicated-to give you the
service you have a right to expect.
Tremendous stocks, remarkable
values and a real desire to serve,
all combine to make Allied your
ideal source of supply.

RADIO DEALERS !
The live radio dealer --the man who keeps pace with the rapid
advance of radio will find much of real interest in the Allied
Catalog. New A -C Sets, D -C Sets, Dynamic and Magnetic
Speakers, television equipment, in fact everything that an im-
patient radio public is demanding.

What Allied offers you!

A.C.
ELECTRIC SETS
Allied offers you a new-complete
line of A -C Receivers, available in
either chassis form or in a wide
variety of beautiful console models.
Prices range from $32.95 to $199.00.
Dollar for dollar they stand out as
one of the season's leading receiv-
ers. Engineered to unusual perfec-
tion they offer you features found
only in the highest priced sets.

Allied Service will prove a revelation to you in what radio service
can really be. Allied Executives backed by years of training in radio
are practical men. They know radio. Their vast experience has built
up around them an organization trained to serve. Months of effort
have built up here a tremendous reserve of stock that makes for
prompt shipments; and this stock is new stock comprising the sea-
sons pick of such prominent manufacturers as Silver -Marshall,
Tyrman, Aero, Hammerlund-Roberts, etc.

You Profit When You Buy Right
Buying right is half the battle. From the small set builder to the
large dealer, your success depends upon gauging the public pulse of
radio and in buying right. Everything that is new in radio-the
items the radio public is now demanding are here, ready for your
call. Write now -the catalog is free for the asking.

Write for Catalog Now

Allied Radio
CORPORA -T -10N

711 W. LAKE ST. Dept. E-2 CHICAGO, ILL.



4

The broadcast of
the ArmyNary
game last year seas
enjoyed by hon.
tireds of thousands
of fanse!! over the
country.

Phillips Carlin
broadros flag
at one of the
big football
games.

The Big Game Comes Over.
BETTER-CLEARER

MILLIONS of enthusiastic football fans are
listening this fall to the play by play broad-

casts of America's greatest games. They are
experiencing almost as keen enjoyment as if
they were sitting in the stands. The voice of
the announcer comes to them clearly and dis-
tinctly because their receiving sets are Alumi-
num equipped.

Leading radio manufacturers are using Alu-
minum extensively for shielding, for conden-
ser blades and frames, for chasses, sub -panels,
front panels and for many other parts-be-
cause Aluminum so ideally meets the varied
conditions that radio design presents.

It combines remarkable shielding proper-
ties, high electrical conductivity, great strength
and extreme lightness.

Examine the set you contemplate buying.
If it is Aluminum equipped you may rest as-
sured that the manufacturer has done every-
thing in his power to give you the finest pos-
sible reception.

And if you are building a receiving set use
Aluminum for finest results.

We will gladly send you the booklet, "Alumi-
num For Radio," which explains the varied
radio uses to which Aluminum is adapted.

ALUMINUM COMPANY OF AMERICA
ALUMINUM IN EVERY COMMERCIAL FORM

2463 Oliver Building
Pittsburgh, Ps. ALUMINU

Offices in 19 Principal
American Cities

ALUMINUM
`We mark of Quality in Radio

'Fell them pill say% it in RA1)10



Faradon Capacitors are specified as standard equipment
where electrostatic condenser long life and durability is
essential.
Faradon Capacitor marks quality. Keep this in mind
when considering a new set, kit or replacement parts.

WIRELESS SPECIALTY APPARATUS CO.
Jamaica Plain, Boston, Mass., U. S. A.

Established 1907

Electrostatic Condensers for All Purposes

Tell them you saw it in RADIO



Here
is a Real

DYNAMIC
Speaker Amplifier

:x7

Nothing else like it on the market
Remler Audio Transformers are Different

Because They are Designed for Dynamic Speakers
NO HUM from this super power amplifier and B

eliminator-even with the husky "250" power
tube. Remler has so thoroughly engineered this power
amplifier that the hum is eliminated. By scientific
placing of parts and by skillful engineering Remler
makes it so simple for you to assemble this amplifier
that you are assured in advance of complete success.
The new Remler audio transformer in the last stage-
designed especially for the dynamic loud speaker and
the new Remler output transformer-the only one of
its kind available-allows you to get the most out of
a dynamic speaker for the FIRST time. There is no

other output transformer like it on the market.
Nothing just as good. It's a brute in size and a sure-
fire performer. It delivers better and purer tonal
qualities to the loud speaker than any other known
amplifying device. You will marvel at the fidelity of
reproduction. You have never heard anything like it
before. Only Remler gives you this modern up to date
equipment. This amplifier is known as the No. 950.
The metal base goes with the kit. Everything is
included-even the screws, nuts, wire and a simple
diagram of connections.

Price for All Parts-Less Tubes, $114.00

The New
REMLER
29

ARECEIVER that looks
as good as it works.

Finished in beautiful lac-
quered copper. Screen grid
amplifier unit with individual
compartment shields. The en-
tire unit is assembled, wired
and laboratory matched and
balanced in the Remler fac-
tory. Clean cutting 10 KC.
selectivity. The new Remler
audio transformer gives re-
production such as you have
long waited for.

Price for Complete Kit $131.25

Set Builders-Dealers:

A Professional Job
HERE is a receiver for the most discriminating fan. It

can be assembled in a few hours. Simple, explicit
wiring charts and instructions make it a pleasure to assemble
this new kit-the best of any we have seen this season. Metal
chassis with all holes punched. Beautiful escutcheon plate.
The illustration fails to do justice to this new "29" Remler
SUPER. Acknowledged by engineers as the finest thing in
radio for the season.

ORDER your Remler equipment from us. We make prompt
deliveries anywhere. Out of town set builders and dealers

can wire us for immediate shipment. Express or parcel post
delivery to out of town customers. Over-the-counter deliveries to
local trade. We carry a complete stock of the best known
national lines. Get your tubes, batteries, speakers, eliminators
and other supplies from us. Let us convince you that our service
is better than ordinary. Usual discounts allowed to set builders
and dealers.

UNITED RADIO SUPPLIES CO.
1062A Howard Street, San Francisco, Calif.

THIS COUPON SAVES TIME
V. mi .

UNITED RADIO SUPPLIES CO.
1062A Howard St., San Francisco, Calif.

Per your ad in "RADIO" send me at once the
following new REMLER items, for which remit-
tance of $50.00 is enclosed, balance to be paid
by me C.O.D.

Name

Street and No

City and State

1

Tell them you saw it in RADIO



DESIGNED
TO RENDER
UTMOST IN
SERVICE

Frost Volume
Control

Gives complete, stepless and
wonderfully smooth control
of volume and oscillation.
Wearproof roller contact
arm, Bakelite case and dust
cover. $2.00 and $2.25.

Frost
Gem

Volume
Control
Identical
with our
standard

size .Volume Control units
except In size. Gem units
are only 1% In. In diame-
ter, and % in. thick.
Great space savers. $2.25
and $2.50.

Frost
Con-

venien
Outlets

A Complete Line That Was Built
For Your Specific Requirements

Frost -Radio offers you the finest and most complete line of radio parts
available. This great line was designed and built with the specific require.
ments of the set builder in mind. Consequently, when you go to your dealer
and order these parts you are sure of obtaining the very finest on the market,
built by engineers with many years of experience in radio parts manufacture.
Obviously, your receiver will give better, finer and much more dependable
results when you use these superior parts made by Frost -Radio.

Frost Volume Control
With D.C. Switch

Equipped with sturdy Ger-
man silver switch mounted
on Bakelite panel, and with
switch points fitted with
sterling silver contacts,
this Volume Control gives
quick operation, positive -
locking off position and
saves space. For battery
operated sets. $2.25.

Fit std. outlet
box. Brush brass
or Bakelite
plates. $1.00
to $3.00.

Frost Gem Rheostats

Made to deliver a service
that Ls not usually expected
from little rheostats like
these. Mighty good little
rheostats, taking up little
space and supplied either
plain or with D.C. switch.
Easy to solder to. Plain,
75c. With switch, $1.00.

Frost Moulded Mica
Condensers

Cannot be affected by moisture or
climate. Moulded Bakelite with
finest mica dielectric. Easy to at-
tach. 45c. to 90c.

Frost By -Pass Condensers

Made from finest materials,
thoroughly seasoned. vacuum

impregnated a n d hermetically
sealed. Accurate capacities and con-

servative voltage ratings.. .1 to 2
111:.is. 80c to $2.00.

Frost Bakelite
Rheostats

Long the standard air-
cooled Bakelite Rheostat, as
well as the original of this
type. Resistance wire Is
wound on die cut Bakelite
strip over moulded Bakelite
frame. Wide choice of re-
sistances. $1.25 and $2.50.

Frost Approved
A.C. Switch

Single hole mount
110 volt A.C. Snap
Switch. Tested t

250 volts, 3 amp
Underwriters' ap-
proved. 75c.

Frost Fixed Resistances
Die cut flexible Bakelite strip
holds windings firmly in place.
Terminals are staked into
Bakelite. .4 to 1000 ohms.
Also as center tapped resis-
tances, 6 to 64 ohms. 15c
to 50c

Frost Bakelite
Rheostats with

D.C. Switch

Cleverly mounted German
silver D.C. battery switch
Is firmly attached to Bake-
lite panel on back of rheo-
stat, affording quick on and
off control of filament cur-
rsnt. 2 ohms. $1.35.

PRICED TO
GIVE YOU

UTMOST IN
VALUE

Frost Volume Control
With A.C. Switch

We equip our famous Vol-
ume Control with approved
A.C. Snap Switch tested
to carry 250 volts at 3
amperes, so that both
switch and volume control
may be handled by single
knob. $2.75 and $3.00.

Frost
Hum
Bal.

ancer

Simply
turn the
slotted
head shaft
with screw
driver to regulate. Smoothes
the ripple out of A.C. ow -
rent. Precision built. $1.00.

Frost All -Bakelite Cable Plug
Terminals cannot work loose even when overheated. Color code moulded
into Bakelite. Best quality cable, with colored rubber insulation al
wires. Has 5 ft. seven strand braid covered cable. Plug and cord only,
$2.25. Baseboard or sub -panel socket, 75c.

Frost Push -Back
Hookup Wire

Slide back the braid 1,

soldering, then slip braid
hack over soldered joint.
No. 18 double cotton cov-
ered, impregnated wire,
tinned. 50 ft. roll, 80c.

Mail Coupon Below For Our Complete 16 Page Catalog
Frost Blocking Condensers

Every particle of material used Is of tested
quality. Entire condenser enclosed in her-
metically sealed cases after vacuum impreg-
nation. Gold bronze lacquer finish; tinned
terminals. $18.00.

HERBERT H. FROST, INC.
Main Office and Factory: ELKHART. IND.

New York City CHICAGO San Francisco

HERE'S A BOOK THAT
YOU SHOULD SEND

FOR TODAY
It costs but little -10c brings It to your door-
and contains a vast amount of valuable in-
formation about rheostats, volume tontrols,
switches, jacks, plugs, condensers, circuits,
etc. It's a book every fan should have.
Fill out and mail coupon today for your
copy.

HERBERT H. FROST, INC.
160 North La Salle Street, Chicago
.-tnd me your new Frost Data Book, containing
.,nd facts about tour complete line of parts. I

valuable radio information
enclose 10c.

I My Name

Street Address

City State

(Are you a professional set builder,

Frost Heavy Duty Filter
Condensers

We use only finest quality linen paper
and highest grade foils in building these
Filter Condensers. Conservative ratings.
Designed to give longest service with
entire freedom from trouble. to 2
tads. $1.40 to $7.00.

Tell them you saw it in RADIO



HF
LIST PRICE

$195.00

The Marvelous New Screen Grid

ISOTONE radio
phonograph

America's Finest Custom Built Receiver
33 Modern Improvements

1. ABSOLUTE ONE SPOT OPERATION, 450 KILOCYCLES
2. PERFECT PHONOGRAPH RECORD REPRODUCTION
3. OPTIONAL, LOOP OR ANTENNA OPERATION
4. PERFECT 8 KILOCYCLE SELECTIVITY
5. EXTREME SENSITIVITY, UNLIMITED RANGE
6. A.C. POWER SUPPLY OR BATTERY OPERATION
7. THREE STAGE SCREENED GRID AMPLIFIER
8. EXQUISITE TONE QUALITY FIVE POWER TUBES
9. COMPLETE CONSTRUCTION IN ONE HOUR

10. NEW SIGNAL STATIC BALANCE CONTROL
11. MANUALLY TUNED R.F. AMPLIFIER STAGES
12. THREE STAGE PUSH PULL AUDIO AMPLIFIER
13. SPECIAL AUDIO FREQUENCY FILTER
14. AUTOMATIC TUBE BALLASTING CONTROL
15. MEASURED GAIN OF 85 PER STAGE
16. OPERATES ALL DYNAMIC LOUD SPEAKERS
17. DUAL PHONO RADIO VOLUME CONTROL
18. LABORATORY ASSEMBLED AND MATCHED UNITS
19. BUILT IN MICROPHONE TRANSFORMER
20. ABSOLUTE STABILITY -CANNOT SQUEAL OR HOWL
21. CONSECUTIVE NUMERICAL DIALING
22. BEAUTIFUL GOLD DIALS -WALNUT PANEL AND

KNOBS
23. COMPLETE INTER UNIT SHIELDING
24. VELVET SMOOTH -LINE DRIVEN DIALS
25. AUTOMATIC TUBE DISCONNECTING SWITCH
26. COMPLETELY SHIELDED -INVISIBLE WIRING
27. CADMIUM PLATED STEEL SUPPORTING BASES
28. PYRALIN DIFFUSED DIAL ILLUMINATION
29. BUREAU OF STANDARD SHIELDING 24 GAUGE
30. NEW TYPE LOUD SPEAKER IMPEDANCE
31. SPRING SUSPENDED TUBE SOCKETS
32. SPECIALLY DESIGNED TANK CONDENSERS
33. NEW MIXER BALANCING PADDER

AND MANY OTHER MODERN IMPROVEMENTS

Isotonic Screened Grid Amplifier
Operating frequency 450 kilocycles allowing absolute one spot
operation. Extremely sensitive, having a measured gain of 65
per stage under actual operating conditions. Absolutely stable,
cannot squeal or howl. Arranged for sub panel mounting and
sold completely assembled and wired Overall

Unlimited Range. This excellent instrument employs practically every
new engineering feature known to radio science. The

range of the Isotone is almost unlimited. The three -stage screened grid amplifier having the
unusually high gain of sixty-five per stage can be hand tuned by the operator which results in
 ',erectly balanced instrument. The 450 kilocycle amplifier allows absolute one spot tuning.

Perfect Selectivity Actual laboratory tests have shown that an Isotone
can be tuned so that it will select an eight kilocycle

band. This is undoubtedly the highest attainment in selectivity which has been obtained up
to this time. Local station interference will never trouble the owner of an Isotone.

Exquisite Tone Quality. Five power tubes are used in the receiver
which are responsible for the unsurpassed

tonal quality of the instrument. An automatic tube ballasting system eliminates all voltage
surges and phonograph records can be played through the three -stage push pull amplifier by
simply throwing the control knob on the front of the panel. The instrument operates per-
fectly with a standard 180 volt B unit and a battery or with the new Isotonic model 5 ABC
power supply.

Easy to Construct.

The Isotone can be completely constructed and wired
by anyone in less than one hour. The factory as-

sembled and wired Isotonic units which make up the instrument are individually laboratory
tested and are unconditionally guaranteed to be mechanically and electrically perfect. The
Isotone kit comes absolutely complete with all instructions. Nothing else to buy. Requires
3 CX322, 3 CX312A, 2 CX371A, 2 CX30IA tubes.

size 119f," long, 5 wise, sue high. $ 60Requires 3 UX222 and I UX112A tbs. Price List Price, Less Tubes
HFL Audio Amplifier List

Three stage push pull, with built in microphone transformer
and audio filter. Operates all dynamic speakers. All instru-
ments and wiring perfectly shielded. Arranged for sub panel
mounting and sold separately completely assembled and wired.
Overall dimensions 11%" long, 5 %" wide.
6.42" high. Uses 2 UX112A and 2 UX171A
tubes. Price

HFL ABC Power Unit
This perfect device was designed especially for the Model If
Isotone. It is absolutely tree of A.C. hum, voltage surges
and motor boating. Oversize condenser sections, having an
unusually high breakdown rating allowing perfect low note
reproduction in the receiver. The Model 5 supplies A voltage
8 volts at 2% amperes -Plate voltages 45-90-135 and 180
and C Biasing voltages of 40 and variable 0 to 15 volts.
Mounted on a satin finished Cadmium plated steel base with
steel cover. Unconditionally guaranteed against breakdowns
and to operate perfectly with the Model 10 Iso-
IOW` Iteeri,er. size 11" long, 10" wide, !41" 9
high. !tequila, 1 UX 280 tube for operation. Price

Immediate Deliveries
8 Hour Mail Order Service

Radio Dealers Supply Service
Wholesale Division of

'FibirDA
211.1.6 ;

ELECTRIC COMPANY
"The House of a Million Radio Parts"

1452 Market Street San Francisco, Calif.

HFL Audio Amplifier $55

$195.00

HFL Screen Grid Unit $60

HFL
ABC
Power
Supply

Model 5
$95.00

HFL
AUDIO
TRANSFORMER



FIF
NEVER before has any receiver possessed such

selectivity and unlimited power. Imagine perfect
separations on every wave channel. Absolute 10 kilo-
cycle splits-right alongside of the most powerful
locals in the country.

You can choose your station with an Isotone and
you can get that station. You can get it clear and you
can get it without the annoying overlapping swishes
that ordinarily ruin long distance reception.
The H F L Isotone is the supreme radio achievement. We
believe that no other receiver in the country can show an
actual radio frequency gain of 65 per stage consistent with
absolute 10 kilocycle band selection.
Nothing has been sacrificed to obtain this unprecedented efficiency.
The instrument is  beauty to behold. The three -stage push-pull audio
amplifier produces tone quality that is
a revelation. There is  choice of radio
or phonograph reproduction. A mas-
ter control switch-automatic ballast.
ing systems-hand-tuned filter trans-
formers-these and over 25 other new
features play their part in making the
Isotone the greatest radio receiver of
all time.

Write to the factory for complete in-
formation and an eight -page booklet
giving circuits and all technical data.

Can be
Constructed
by Anyone
There is nothing complicated about the construction of an
ISOTONE. Each of the three units is assembled, wired and
laboratory tested at our factory. All you have to do in order
to reproduce these wonderful results for yourself is to take a
standard kit of ISOTONE parts and assemble the instrument
with a few nuts, bolts and only ten wires. There is nothing
to go wrong. Each piece fits together with absolute precision,
and in less than an hour you can realize what is acclaimed
by women as the most beautiful receiver of the day-and
admitted, beyond a question of doubt, by
radio engineers as the most efficient radio
phonograph ever designed.

HIGH FREQUENCY
LABORATORIES

Office R. 28 N. Sheldon St.

CHICAGO, ILL.

FREE

Model 10
ISOTONE
70 Stations
in one evening
An amazing demonstration
of ultra selectivity and extreme
distance range.

Id

Shields removed to show construction

Absolute Guarantee
Every ISOTONE kit and each ISOTONIC unit is fully
guaranteed. All H. F. L. items must be mechanically and
electrically perfect. Each instruments must test up to the
standard set by our laboratories. Any unit that does not
operate perfectly will be immediately replaced at no charge.
No arguments-no lengthy correspondence-your ISOTONE
must be right or we will make it right. Our guarantee gives
you absolute protection. BUILD YOUR ISOTONE NOW
and have the fincst receiver in your neighborhood. Send for
full particulars TODAY.

The Coupon Brings Complete Information

Circuit
Diagram
And All
Information

gair
L

HIGH FREQUENCY LABORATORIES
Office R, 28 North Sheldon Street,
Chicago, Illinois.

Gentlemen,-Without obligation, please send complete in-
formation on the ISOTONE receiver and the ISOTONIC
A. C. power supply.

Name

Address

City

Tell them you saw it in RADIO

State
(Please print plainly)

- - - _ - - -



OUT -SELLING ALL

Single Dial Control
Verniers for long distance tuning

"De Luxe Model"
SARGENT-RAYMENT SEVEN

Uses Four Screen Grid Tubes, Detector, and Two Audio

A Station for Every Dial Degree
THAT is the average performance of the Sargent-Rayment

Seven over the entire dial. Tuning from slightly over 200
meters up to 550 meters, this receiver will, under average

night-time conditions, receive 100 stations per evening.

The outstanding performance of this receiver is due to very
careful design throughout. Four stages of screen grid tube
amplification are used. Each stage is completely isolated by
heavy aluminum shielding. Lap Shield joints are used to insure
against any possibility of having the slightest leakage from stage
to stage. Each screen grid, plate and filament wire is by-passed
and nine radio frequency chokes are used to prevent inter -
coupling. As a result, the set is not critical to operate and does
not oscillate at any wave length. Even with the full power
turned on at 200 meters the receiver is fully stable.

THE ANTENNA CIRCUIT

An entirely new type of antenna circuit is used. This input
circuit at once assures fine selectivity and good sensitivity, and
at the same time it is so connected that antenna capacity does not
affect the setting of the gang condenser. Thus, although the
antenna is sharply tuned, it is not necessary to compensate for
changes in wave length. This is a special feature released for
the first time in this set.

The full power of four screen grid tubes gives a degree of
sensitivity that has never before been attained in anything that
has been placed on the radio market. No suppressors or other
counteracting devices are used to prevent oscillation, so that the
full amplification of each tube becomes useful. As a result, the
receiver will produce a louder signal on a distant station than
any other set that can be put up against it, and the selectivity,
which is 10 kilocycle in most cases, enables the owner to get long
distance reception during the early evening hours when all the
local stations are on.

A Guarantee by the Designers
Some very broad claims have been made in our adver-

tising of the Sargent-Rayment Seven. Were it not for the
fact that this set is unique in design these claims could not
rightly be made. The Sargent-Rayment Seven has been
thoroughly tested under the most adverse conditions and is
unconditionally guaranteed to do everything claimed in our
advertising. In case anyone desiring to purchase one of these
sets is in doubt about this point, we will be glad to arrange
so that that person can obtain the set on a ten day money
back trial basis.

We are perfectly willing to stake our professional repute.
tions as radio designers on this circuit and will leave it to
the judgment of the radio fans at the end of the season
whether or not any misleading statements have been made.

(Signed) E. M. SARGENT, L. C. RAYMENT
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Seven Outstanding Features
Ten kilocycle selectivity all over the wave band.

More power, more amplification, more sensitivity than ever
before available in any receiver.

All present distance records smashed. Sets a new standard.

Efficient all over the wave band. Plenty of power on the
long waves.

Tone quality unsurpassed. Uses the latest audio transformers.
210 or 250 tube can be used in last stage if desired.

Tuning controlled by handsome, illuminated revolving drum.
Only one control for master selector. Fine tuning verniers
available for use when wanted.

Requires no cabinet. Finished in grained aluminum with black
and white trimmings, or in brown, crackle, crystalline lacquer.



THE OTHER KITS!
Dealers

"Built Like a Battleship"
NOTE THE CONSTRUCTION

The above illustrates a top view of the receiver with the cover removed, giving
an idea of how substantially this set is built. It shows the complete isolation of
each radio frequency stage, the single drum control on gang condensers and the
spacing and angling of the coils to prevent feed hack. This is a triumph in radio
set construction and at the Radio Shows at which it has been exhibited it has
attracted widespread attention and comment.

THE AUDIO SYSTEM
The audio system employed in the Sargent-Rayment Seven is noted for its

of tone. The small -sized Clough transformers Nos. 255, 256 and 251 have
been purposely selected because they do not over -emphasize the base notes at the
expense of the high ones. More powerful transformers could have been selected,
but as the set contains plenty of radio frequency power a distinct gain was made
by choosing the less powerful but clearer small transformers.

WHAT FINISH DO YOU LIKE?
The Sargent-Rayment Seven is supplied in two finishes. For the dyed-in-the-wool

radio fan there is a standard grained aluminum finish, while for those who prefer a
darker set which will better harmonize with living room furnishings we are prepared
to supply the usual brown, crackle, crystalline finish. The set can be obtained either
built up or in kit form, with finish desired at the prices given below. The models
are identical in every respect except for the finish.

The De Luxe model is put out exclusively by Radio Constructors Corporation
and can only be bought from us or from jobbers listed on this page. All parts are
manufactured by Silver -Marshall and the De Luxe Finish is applied by us.

We especially recommend this model. It is unexcelled in appearance and har-
monizes with all furnishings.

PRICES-FOR THE COMPLETE KIT
The SM-710 Sargent-Rayment Seven Kit is complete in every respect. All parts

are inspected at the Silver -Marshall factory for both electrical and mechanical defects
and are fully guaranteed by both Silver -Marshall and by Radio Constructors Corpora-
tion to be in first-class condition. Everything is carefully packed to withstand ship-
ment. Coniplete instructions for assembling and wiring the kit are included. These
instructions are so explicit and so well illustrated that the novice will have no difficulty
in following them.

All hardware, screws, nuts, washers, brackets-everything necessary to build the
set-is included. There is nothing additional to be bought. The kit includes even the
"cabinet."
No. 710 Standard Model, Grained Aluminum Finish, Code Word "Mercury" $130.00
No. 810 De Luxe Model, Brown, Crackle Crystalline Finish, Code Word

"Venus" $140.00

FOR THE BUILT-UP SET
The completely built, wired, and tested Sargent-Rayment Seven receiver is care-

fully packed in a specially cushioned packing case. It exceeds the parcel post size
limits and hence must be shipped by express. Full instructions for connecting the
set to the power supply and operating it are included.
No. 711 Standard Model. Code Word "Neptune" $150.00
No. 811 De Luxe Model, Code Word "Jupiter" $160.00

IMMEDIATE DELIVERY

RADIO CONSTRUCTORS
357 Twelfth Street

Please send me at once full details regarding the
Sargent-Rayment Seven. I am a dealer or professional
set builder and buy my supplies from the jobbers listed
below.

These jobbers can supply you
with either the kit or built-up set

WASHINGTON
WEDEL CO.,

520 Second Ave., Seattle, Wash.
HARPER-MEGGEE, Inc.,

4th at Blanchard St., Seattle, Wash.
INLAND RADIO CO.,

922 West First, Spokane, Wash.
HARPER MEGGEE & CO., INC.,

South 214 Howard St., Spokane, Wash.
OREGON

STUBBS ELECTRIC CO.,
75 6th St., Portland, Ore.

UNIVERSAL SPECIALTIES CO.,
40 N. Ninth St., Portland, Ore.

SOUTHERN CALIFORNIA
HERBERT H. HORN CO.,

1629 S. Hill St., Los Angeles, Calif.
C. C. LAWTON,

1125 Wall St., Los Angeles, Calif.
RADIO SUPPLY CO.,

912 S. Broadway, Los Angeles, Calif.
RADIO MFRS. SUPPLY CO.,

1000 S. Broadway, Los Angeles, Calif.
RADIO MFRS. SUPPLY CO.,

Long Beach, Calif.
MODERN ELECTRIC CO.,

308 West Center St., Anaheim, Calif.
SUNSET ELECTRIC CO.,

1141 1st St.. San Diego, Calif.
WILLIAMS AND KLENTZ,

409 5th St., Santa Ana. Calif.
NORTHERN CALIFORNIA

ELECTRIC SUPPLY CO.,
370 11th St.. Oakland. Calif.

ELECTRIC SUPPLY CO.,
Room 250, Chronicle Bldg., San Francisco.

COAST RADIO SUPPLY CO.,
648 Howard St., San Francisco, Calif.

GILSON ELEC. SUPPLY CO.,
1106 Madison St., Oakland, Calif.

KIMBALL-UPSON CO.,
607 K St., Sacramento. Calif.

OFFENBACH ELECTRIC CO.,
1432 Market St., San Francisco, Calif.

PACIFIC RADIO SALES CO.,
357 Twelfth St.. Oakland, Calif.

COLORADO
VREELAND RADIO CORP.,

1639 Tremont St., Denver, Colo.
NEW MEXICO

PACKARD SERVICE STATION,
417 West Gold Ave., Albuquerque, N. M.

UTAH
INTERMOUNTAIN ELECTRIC CO.,

43 East 4th South. Salt Lake City, Utah.
LUND RADIO CO.,

Fairview, Utah.
NEVADA

RENO MOTOR SUPPI.Y CO.,
Reno, NesMME  MMMEM

DEALERS-SET BUILDERS
Get established now in your community as head-
quarters for the SargentRayment Seven. Fill in
the attached coupon and send it to us for full
information.

III IN II III 
Radio Constructors Corporation,

1111 357 Twelfth Street,
Oakland, Calif.

CORPORATION
Oakland, Calif.

Name

Address

City and State

Name of Jobber

Name of Jobber
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$130
FOR ALL PARTS 6' CABINET

The KIT
For those who want to build
their own receiver we offer
the Sargent-Rayment Seven
Kit, complete with aluminum
cabinet, as illustrated, for the
surprisingly low price of
$130.00. The kit forms its
own cabinet when assembled
and gives the set a beautiful
appearance. If you don't like
the aluminum cabinet as pic-
tured on this page, we can
supply a "De Luxe" cabinet
--the same cabinet exactly
as shown excepting that a
coating of dark brown crys-
talline is applied to the alum-
inum, giving the set the
appearance of the factory
sets now on the market with
crystalline finishes. This
finish costs you $10.00 extra.
All parts for this kit are
guaranteed. Complete wiring
diagrams and instructions for
assembly go with each kit.
You can't go wrong. Im-
mediate deliveries guaran-
teed. Positively no delays.

6

$ 1 5 0The cabinet goes with the kit at $130.00. Aluminum, grained
finish. Brown crackle lacquer finish $10.00 additional.

110."--

Sargent-Rayment
Receiver Out -performs All Others

OUTSELLING everything in the kit
field, the new Sargent-Rayment 7 is

piling up sales records that exceeded our
fondest expectations. No wonder-there
is nothing to compare with it for DX
range - selectivity - tone and simplicity.
A single dial control set. Verniers needed
for extreme long distance reception only.
We predict that this receiver will sell in
larger quantities than all other kits com-
bined. It is our leader. We always have a
stock on hand-kits and completely built
and wired receivers, ready to operate.
Shipments made on same day your order
reaches us. Positively no delays.

64 Clear Channels
On November I 1 th the new wave allocations were made effective.
For the first time in years the DX fan can now get his money's
worth out of a DX receiver. You can choose from six Eastern sta-
tions nightly, if you live on the Pacific Coast-and from six Western
stations nightly if you live in the East-and be assured of no inter-ference wi:hin 10 kilocycles or more. All told, there ere 64
channels throughout the Uni:ed States that are fairly clear of inter-
ference and heterodynes. Cash in on the greatest DX season in
radio. Get your 10 KC Sargent-Rayment receiver right now and
get in on the sport. Why be content to listen to a separate local
station when the Sargent-Rayment receiver enables you to bring in100 stations during an evening? Stations 1000 miles away pound
through like locals. The tone quality is SUPERB.

FOR THE ASSEMBLED SET

The SET
Completely assembled, wired
and tested on the air for ex-
treme long distance recep-
tion. Perfectly balanced for
10 KC selectivity and thor-
oughly inspected by com-
petent engineers who special-
ize solely on the construction
of this set. When a complete-
ly wired Sargent Receiver
leaves our establishment
you have three guarantees
to protect you-one from the
inventors, another from the
constructors and a final guar-
antee by ourselves. The com-
pletely assembled job sells for
$150.00 in the aluminum
satin finished cabinet, as pic-
tured. The De Luxe finish
(brown crystalline) costs

are in stock for shipment on
the same day your order
reaches us. Send $40.00 to-
day-balance c.o.d.-get our
special discounts to dealers
and set builders. Order now'

A. C. OPERATION WITHOUT HUM
RECENT developments in power units makes it possible for us to offer you the new Knapp Dry A PowerSupp:r. a guaranteed power unit which has been given a thorough test and is positively unequaled for reli-ability and sure-fire per'os man( e. No hum whatsoever. This Knapp A Power unit and a good B eliminatorwill make your Sargent-Rayment receiver an AC operated instrument free from annoying AC hum. You willget better tone quality-longer life from tubes and nothing to worry about. Price for the Knapp "A" is $37.50.Immediate shipment from stock. Na delays. We guarantee this power unit without reserve. There is nosatisfactory substitute for it.

Immediate Deliveries. 4 -Hour Mail Order Servicer - -I SET BUILDERS AND DEALERS-RADIO DEALERS SUPPLY SERVICE

I
I OFFENBACH ELECTRIC COMPANY
I 1452 Nlarket Street,

San Francisco, Calif.I Send me

IV- .SM-710 Sargent-Rayment Kit, unwired,

I V

List $130.00.

SM-710 Sargent-Rayment Set, completely, I
I Brown Crystalline Finish-$10.00 Extra

wired, List $150.00.

I

Wholesale Division of

I for which I attach a deposit of $40.00, the balance to Ibe paid for C. 0. D. upon receipt of shipment.

Name.. 111

IStreet and Number I

1 City state
111"mom. iii NW ii imil NM mil mm =h.
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Send the coupon
now for your
Sargent. Rayment
Seven kit, or com-
pletely wired re-
ceiver. Telegraph
orders promptly
filled. Mail order
service to all parts
of the world. All
tubes and access-
ories can be pur-
chased from us at
regular dealer dis-
counts.

ORDER DIRECT FROM
Radio Dealers Supply Service

Wholesale Division of

rEti6A
ELECTRIC COMPANY

"The House of a Million Radio Parts"

1452 Market Street San Francisco, California



CTANDING guard at the door of tone,
L./ Thordarson audio and power transform-
ers do their part in making real musical in-
struments of hundreds of thousands of radio
receivers annually.

Leading receiver manufacturers are well
aware of the important relationship between
the choice of transformers and the musical
characteristics of their instruments. No won-
der, then, that the majority of manufacturers
of quality radio receivers have turned to
Thordarson as the logical transformer source.

When buying your receiver, insist on
Thordarson amplification and power supply.
The set manufacturer who uses Thordarson
transformers can be depended upon to have
the balance of his receiver in keeping with
this high standard of performance.

Custom set builders will find Thordarson
transformers to meet every radio need

at their nearest parts dealer.

DIORDARSONILA DI
TFLAN S FORMER'S

SUPREME IN MUSICAL PERFORMANCE -

Tell them you saw it in RADIO



New Jensen
Model 6 Cabinet

In size and appearance the
new Model 6 Jensen Cabinet
is ideally suited for use in the
most artistically furnished
living room or music room.
Jensen Dynamic Speakers are
made in types to operate with
110 volt A. C. house current,
6 volt storage battery, "A"
eliminator or trickle charger,
110 volt D. C. house current
and 90 tont° volt D. C. cu rrent
as provided by many of the
late model radio sets. The
sensitivity of the instruments
is the same in any case.

Jensen Dynamic
SpeakerUnits may
be quickly and
easily installed in
radio or phono-graph console
cabinets. They
may be operatedwith the same
current supply as
usedfor the radio
receiver or electricphonograph.Prices for the
Units for console
cabinet instal-
lation range from

$40.00 to $55.00.

Jensen Dynamics Will Build Sales For You
SHREWD dealers know that radio sets sell best

when they sound best. These dealers are
increasing their set sales and dynamic speaker
sales every day by using Jensen Dynamics for
demonstration. It is Jensen reproduction "true
as the original" which provides this distinct
selling advantage. It is the absolutely true,

en4endependable reproduction of
the entire musical scale
which accounts for the vast
public preference for Jensen
tone quality. And the new
distinctive cabinets in which

Jensen units are enclosed is the final feature
which clinches sales. Console cabinets sell better
too when they are Jensen equipped.
All types of Jensen Dynamic Speakers are now
ready for delivery to the trade. Dealers, jobbers
and manufacturers are invited to write for
particulars and an immediate source of supply.

Jensen Radio Manufacturing Co.
212 9th Street, OAKLAND, CALIF. 338 N. Kedzie Avenue, CHICAGO, ILL.

JENSEN PATENTS ALLOWED AND PENDING
Licensed under Lek, °phone and Magnavox

DriViinfIt SPEAKER
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MIK 1
List Price $135.00

Without Tubes

Bring the games to the
crowd-and they'll

welcome your
message.

PAM 16 or 17
List Price $125.00

Without Tubes

Where Crowds Assemble --Use the Voice of a Samson

YOU can reproduce with great volume any radio music on the air or recreate the
best recorded music by using a PAM 16 or 17. For the radio music connect
PAM to detector tube of any radio set or to a tuning unit, and for recorded
music connect it to a magnetic phonograph pick up.

You can make announcements before,
during or after the game if you use a
Samson MIK 1 (a 2 -stage entirely AC
operated microphone input amplifier)
which uses the same high grade trans-
formers we have supplied many of this
country's better broadcast stations.

Main Office: Canton, Mass.
Manufacturers Since 1882

For even greater volume use the PAM
19 or 20 which has approximately 21/2
times the undistorted output of the
PAM 16 or 17.
Send for illustrated bulletin RB1 describ-
ing these units and other items showing
why "PAM AMPLIFIERS are a Sound
Investment."

ClePir-'017aTiffe Factories at Canton
and Watertown, Mass.

Tell than you saw it in RAM() Is
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SIMPLIFYING
POWER PLANT CONSTRUCTION

,/1 Universal
Voltage Separator

TRUVOLT
DIVIDER

THE Truvolt Divider offers the radio en-
gineer or builder of eliminators for the

first time a complete wire wound resistance
unit so arranged with five adjustable contacts
that all required voltages may be obtained
with any set or eliminator combination.

This device removes the guesswork and
saves time and trouble in constructing an

FILL OUT

AND MAIL

THIS

COUPON

U. S. Patent 1,676.869
and Patents Pending

eliminator. By dividing the filter voltage into
usable values, it eliminates the necessity of
mathematical calculations. It does away with
a great deal of wiring and the need of reg-
ulator tubes.

The Truvolt Divider is not only flexible to
all receiver current conditions, but it is pos-
sible, because of its inherent design, to cali-
brate the adjustable contacts. By the use of
tables or graphs, the Divider may be adjusted
to give the desired voltages without the use
of a high resistance voltmeter.

Case made of genuine bakelite. Can be
mounted on baseboard or sub -panel, or used
as the front panel of a metal cabinet, at the
same time providing binding posts for all
B and C Voltages. PRICE $12.50.

Electrad specializes in a full line of
Controls for all Radio Purposes, including
Television.

Write for Free Truvolt Divider Booklet
giving Full Information.

ELECT RAD
[en them w saw it in RADIO
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ckadiotorial Comment

nOLMCAL speeches may simultaneously be
either the most or the least obnoxious kind

of radio advertising-depending upon the po-
litical beliefs of the listener.

When a man ceases to criticize the radio con-
ditions in his locality, he has lost his interest in
radio. Then there is really something the mat-
ter with it.

Radio applause cards, once as numberless as
the buffalos of the great plains, are now as
nearly extinct. Advertising is killing them.

Good radio humor is the best of the twice-
told tales. For if it "gets over" from a radio
studio it will register where the teller is pres-
ent. And it is always clean.

Television will soon add "synchronize" to
the slang dictionary. Its meaning requires no
definition, as applied to an individual, for any-
one who has watched or manipulated a receiver
screen.

* * *

ARADIO operator has always been judged
largely upon his proficiency in sending and

receiving code. Wire telegraph operators were
once valued likewise. So also was a bookkeeper
gauged on his ability to add, and a typesetter by

his speed and accuracy as a hand compositor.
But nowadays type is set on a linotype machine,
adding is done with an adding machine, and
telegraph messages are sent and received by
means of machine printers. Eventually, also,
the great bulk of radio traffic will be sent by
photoradio.

In each of these cases the operator has grad-
uated to higher duties which require more tech-
nical knowledge and which command higher
pay. The world is rapidly approaching the
point where it will be difficult to find men to
cope with the modern machines which are being
created. Radio, in particular, is a new field and
is destined to great progress. The radio operator

who keeps in step with this progress is also de-
stined to a great future.

* *

SOS is a signal for a broadcast station to
cease transmitting. No matter how trivial

or how important its program, whether a jazz
request number or an address by the President
of the United States, it must give way to the
distress call. This was absolutely necessary to
prevent interference in the old days of spark
transmitters. But with the use of continuous

waves from vacuum tube transmitters it is as
needless as a hitching post for automobiles. No
broadcast station on 545 meters or under need
cause any interference on 600 meters. The por-
tion of this law which requires a broadcast sta-
tion to maintain continuous watch on 600 meters
is virtually a dead letter. In view of the prog-
ress which has been made since the law was
passed, it should now be wiped off the statute

books. Aside from the unnecessary annoyance
that it may cause broadcast listeners it may cause

a direct financial loss to a station which is broad-

casting a sponsored program.
* *

MHE subject uppermost in broadcast discus-
sion today is the probable effect of the Fed-

eral Radio Commission's order that nine -tenths
of the stations change their wavelengths on
Armistice Day. At first glance it might appear
that in this new deal just as much satisfaction
would have been created by dealing five hands,

one to each zone, from a well -shuffled deck of

cards.
Yet a little analysis shows that the deck has

been carefully stacked in an endeavor to im-
prove reception conditions for the listener. So,

aside from the temporary inconvenience of
changing the logs or dial markings of most of
the stations ordinarily heard, the average listener
will probably hear his favorite stations to better
advantage than he did last winter.

RADIO FOR NOVEMBER, 1928
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To understand the plan upon which the new
allocations are based, it is necessary to know

that there are ninety-six channels or highways
in the broadcast spectrum between 550 and 1500
kilocycles. Each of these channels is ten kilo-
cycles wide, the modulating or sound frequen-
cies extending for five kilocycles on both sides
of the station's carrier frequency. Incidentally,
since the station frequencies are designated in
multiples of ten so as to give this ten kilocycle
separation, it is more convenient and less con-
fusing to omit the final cipher and to designate
the channels by numbers from 55 to 150, cor-
responding to 550 to 1500 kilocycles.

Naturally a collision occurs whenever two or
more stations are radiating energy into the same
channel at the same time. If the stations are
very powerful and are not given sufficient geo-
graphical separation, these collisions or hetero-
dynes will be heard as a high-pitched singing
note, especially where the receiver is located
between the interfering stations.

Of the ninety-six channels, six are assigned
exclusively to Canada, leaving ninety channels
for the use of six hundred and twenty-four sta-
tions in the United States and Alaska, an average
of nearly seven stations per channel.

Heretofore, no station has occupied a clear
channel unless the other stations assigned to its
wavelength were not broadcasting. For instance,
due to the difference in time, some Pacific Coast
stations could be heard without heterodyning
only after their Eastern channel -sharers had
shut down. But as a general rule no station was
free from a heterodyne whistle during some
period of its operation. What could the Com-
mission do to remedy the trouble?

* * *

THERE were two answers to the problem of
preventing collisions on the radio high-

ways: one to reduce the number of stations
which employ them, and the other to reduce
the time that some of the stations operate, thus
allowing two or more stations to use the same
channel during different periods, much as a
thrifty landlord used one set of beds to accom-
modate three shifts of miners in the early days
of the gold rushes. The Radio Commission
adopted the latter plan.

Forty channels were cleared, eight in each
zone. One-fourth of these were assigned ex-

clusively for the use of single stations. On the
other three -fourths, two or more stations are
limited in time so that they do not operate simul-
taneously. Most of them are high -power stations.
Consequently, during the night hours, there
should be little or no interference on nearly
one-half the dial. According to the Commis-
sion's original order the clear channels are Nos.
64 to 87 inclusive (excepting 78) and channels
97 to 119 inclusive (excepting 101 and 112).
Subsequent allocations may slightly change
these figures. This should revive interest in
long distance reception on these channels.

Of the remaining fifty channels, four are as-
signed for simultaneous use in not less than two
zones, thirty-five for not more than three zones,
five for all zones for stations whose power does
not exceed 1000 watts, and six for all zones for
power not over 100 watts. The last two classi-
fications cover 317 stations. Thus more than
half the number of stations are accommodated
on eleven channels and nearly a fourth of them
are found on three local service channels, num-
ber 120 with 52, 121 with 45, and 131 with 51
stations.

These allocations, as well as this interpreta-
tion thereof, are somewhat tentative and many
of them will be changed, if the number of pro-
tests is any criterion. But zone assignments of
power and particular frequencies cannot be
greatly altered because of the interdependence
of the entire set-up.

* * *

NOTHER revolutionary order which will be
bitterly opposed by the stations, and as

heartily approved by the majority of listeners,
is that prohibiting the broadcasting of chain
programs from more than one station for more
than one hour a day where the chain stations
are within three hundred miles of each other.

So the eleventh of November will probably
mark the beginning of the end of much of the
interference that the listener has endured for
many months. But in the meantime active hos-
tilities are in progress between station and sta-
tion and between stations and the Commission.
Many stations and communities are up in arms
against what they consider unjust discrimina-
tion. Consequently, even if Armistice Day
brings an armistice in this radio warfare, it
will leave many hard feelings to be softened by
subsequent peace negotiations.

18 RADIO FOR NOVEMBER, 1928



The Short -Wave Trans -Atlantic Radiophone

R,,,, 1.:1R radiotelephone service on
short waves between the United
States and England is soon to be

in effect. This is a departure in that
two-way communication is to be at-
tempted on short waves, instead of the
long waves by means of which the serv-
ice was introduced. The Bell Tele-
phone Laboratories, Inc., recently erected
buildings and installed short-wave re-

ceiving equipment at Netcong, New
Jersey, and the British Postoffice has
completed a short-wave transmitting sta-
tion in Scotland.

The radiotelephone calls between this
country and Great Britain now average
30 a day, and occasionally the number of
international radio conversations may
reach 60 within twenty-four hours. To
accommodate this increasing traffic as
well as to determine the suitability of

short waves for regular, dependable
long-distance communication, the duplex,
two-way system has been constructed in
the two respective countries. Until
quite recently England had no short-
wave transmitting station for communi-
cation with the United States. The new
short-wave receiming station at Netcong,
New Jersey, is a mate for the recently
built English high -frequency transmit-
ting station.

The use of a radiotelephone for de-
pendable communication over a distance
exceeding 3000 miles requires the ap-
plication of three pairs of short wave-
lengths. The vagaries of short waves
are such as to require different fre-
quencies for effective operation at vary-
ing periods of the day and night. For

By S. R. WINTERS

example, in the two-way trans -Atlantic
radiotelephone service one wavelength
will be used during daylight hours, a
different wavelength will be employed
for night service, and still a third wave
channel of a frequency at variance with
the other two will be necessary for ef-
fective communication when a portion
of the signal path is shrouded in dark-

sideband transmission and working both
ways on one wavelength are not now
practicable commercially on short waves,
contend engineers of the Bell System.
The voice -operated devices, however, are
employed in connection with two slightly
different wavelengths, one of which is
used for eastbound speech and the other
for westbound conversation.

Short -Wave Telephone Transmitting Station at Deal, N. 1.

ness and the other part illuminated by
daylight.

In this particular, the short-wave serv-
ice differs essentially from that of long -
wave radiotelephone com-
munication. At present, in the use of
long wavelengths, two-way operation is
effected on a single wavelength by means
of the single-sideband method of trans-
mission and voice -operated relays. This
arrangement permits of telephone cur-
rents traveling in but one direction on
the circuit at any given moment. Single -

Short -Wave Receiving Station at Netcong, N.

The short-wave transmitting station
of the Bell Telephone Laboratories is

located at Deal, New Jersey-occupying
the grounds and housed in the building
originally dedicated to the innovation of
exchanging radiotelephone communica-
tions between shore and ship stations,
about ten years ago. This is fitting that
the same location should mark the in-
auguration of two such signal achieve-
ments in the art of radiotelephony. The
ship -to -shore experiments were con-

ducted from 1919 to 1922. Quite re-
cently, a marine -service company in Cali-
fornia inaugurated a regular radiotele-
phone service hourly between the Los
Angeles harbor and a fleet of steamers
and tugboats operating in the southern
California waters.

The New Jersey short-wave trans-
mitter for trans -Atlantic communication
is subject to quartz -crystal control, a
thin slab of this mineral-encased in a
constant temperature cabinet-governs
the transmitting frequency or wavelength
with remarkable precision. The shift-
ing from one wavelength to another in
the variable frequency operating sched-
ule is effected in less than ten minutes.
This change in operating wavelengths
merely requires the substitution of one
slab of quartz crystal for another of dif-
ferent thickness and the insertion of dif-
ferent inductance units in the output cir-
cuits of the high -frequency amplifier.
These changes in operating conditions
are not only dictated by variations in day
and night periods but by seasonal de -
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mands-the change from summer to
winter or vice versa, for example.

The short-wave receiving station at
Netcong, New Jersey, is an absolutely
new link in the radio and telephone com-
munication chains of the Bell System-
the buildings having been recently
erected and the equipment newly in-
stalled. Both stations are linked by land
wires with communication headquarters

Transmitting Equipment

of the Bell Telephone Laboratories at
24 Walker Street, New York City. At
this point, the two one-way circuits con-
verge and are thus transformed into a
two-way circuit for connection through
the long-distance switchboard to the lines
of the Bell System.

This new undertaking of establishing
two-way radio communication between
America and England on short -waves

Speech -Input Monitoring Panel at Trans-
mitting Station

should further contribute to our knowl-
edge of a band of frequencies which
radio amateurs discovered as having
great intrinsic value. Already, the one-
way trans -Atlantic communication has
disclosed that static or atmospheric dis-
turbances discriminate against Ion?, waves

SIMPLIFIED FORMULAS FOR
REACTANCE

By ARTHUR HOBART

DELIGHTFUL simplification can be
made in radio's most fundamental
equation, which says that the total

reactance of a series circuit is equal to
the difference between the inductive re-
actance and the capacitive reactance.

It is ordinarily expressed as X=
wL-1/wC, where X is the reactance in
ohms, w is 2711, f being the frequency in
cycles per second, L is the inductance of
the coil and C the capacity of the con-
denser. The circuit is resonant when
wL,l/wC,the reactance then being zero
and the impedance to the flow of an
alternating current being equal solely to
the resistance of the circuit.

But the prodigious labor involved in
calculating a resonance curve with this
formula may be greatly lessened by
simplifying it to meet the conditions
found in practice. As the circuit con-
ditions are constant when it has been
tuned to resonance for a given frequency,
the only variable is the non -resonant
frequency, for which the impedance is to
be found.

Thus it is common practice to use a
170 microhenry coil with a .0905 micro-
farad condenser to cover the broadcast
band from 550 to 1500 kilocycles. A
frequent problem is to determine the
proportionate interference that may be
caused by a carrier wave in a channel
close to that to which the circuit is tuned.
The reactance to the tuned frequency
is zero and that to the interfering
frequency is approximately X=47rLd
when d is the difference in megacycles
between the two frequencies and L is
expressed in microhenries.

The value of this approximation can
best be illustrated by a typical problem.
Assume that a circuit consisting of a 170
microhenry coil and a .0005 mfd. con-
denser is tuned to 1003 k.c., i.e. X=0
at 1000 k.c. What is its reactance to
990 k.c.?

By the standard formula it is first
necessary to find the L C value of the
circuit, either from a published table or
from the formula L C.-1/( 211)2,
which in this case is .02532. From this
find C as .02532÷170-=.000149 mfd.
Then X = 6.28 X .990 X 17(1-1

in favor of short waves for such long-
distance service. Short waves, it has
also been found, do not travel so nearly
in a bee -line to their destination as do
the long wavelengths. The exact path
of short waves, however, remains to be
defined and charted. Our knowledge of
the skip effect and the fading of signals
when employing short waves should be
contributed to measurably by this reg-
ular radio service for spanning the At-
lantic Ocean.
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(6.28 X .990 X .000149) = 1057.4-
1079.0=21.6 ohms.

By the approximate formula X =
4-ff X 170 X .01=21.4 ohms, and how
much easier it is to check the correctness
of your work!

For a 5 -ohm circuit tuned to 1000 k.c.,
the impedance is 5 ohms to 1000 k.c., and
V 52+21 A2 = 22 ohms to 990 k.c., or
4.4 times greater. So, for equal signal
input, the 1000 k.c. signal is 4.4 stronger
than the 990 k.c. signal at the circuit
output, or the 990 k.c. signal is less than
one-fourth as strong as the 1000 k.c.
signal.

The method whereby this approxima-
tion, and also a very simple exact equa-
tion for reactance, may be derived is
an interesting exercise. At the resonant
frequency fR, the inductive reactance is
equal to the capacitive reactance,-
27rf RL =1/274 RC, whence L C
1 / (24R) 2 and 2771=1/(27/R2C). At
any frequency f, X = 27rfL - 1/274C=

(2irf)2 L C-1 (27412
0'0'27rf C (27

2771C
f2-fR2 27rL(

27rfR2Cf
Let f=fR±d, f2=fR27_4_-2fRd+d-./2_/R2 2fitd d2= d ( ±2fR+d)

So X=27rLd("=-2f R-4-4) and if d/fR
fR d

is small, X.4irLd.
As an example of the use of the exact

formula, consider a circuit tuned to 1500
k.c., using a 170 microhenry coil. What
is the reactance to 1510 and 1490 k.c.?

27rL -= 6.2832 X 170 = 1068.124, d,
fR=1.5.

X=1068.124X.01 (-0-1-.01)
1.5±.01

=10.68X 1.993 or -10.68 X 2.0066
So the reactance to 1510 k.c. is 21.28
ohms and to 1490 k.c. is 21.43 ohms. By
the approximate method, X=21.4 ohms
for either case. The magnitude of the
error introduced by this approximation is
about ± d/2f R, which is negligible in
most practical cases.

An equation of almost equal simplicity
can be developed for a parallel or non -

resonant circuit. Assuming that the losses
due to resistance are small, and conse-
quently neglecting R, the reactance X of
a parallel circuit is wL/(1-w2LC).
Adopting the same method and notation
as in the case of series reactance, this can
be successively reduced to

-27rLfR2 1±d/ffe
d (-1:21-d/fR) or

irr-f112approximately X_
d

This method is much simpler and easier
than the usual method of finding sus-
ceptances and reactances and is just as
accurate.



What Is an Underground Antenna?

EACH radio season sees the advent
of a crop of devices commonly ad-
vertised under the name of "under-

ground antennas." To read the claims
for such devices, as set forth in their
published advertising and mail circulars,
creates an expectation that they will
give absolute freedom from static,
power line interference, and other an-
noying noises usually present when a
conventional type of antenna is used, and
at the same time with no sacrifice of
distance, selectivity or other impairment
of operation of the receiving set.

As this seemed too good to be true,
an investigation of the various devices
of this type w as made, with a view to de-
terminin.:, their merits, if any, and also
to obtain an accurate definition of an
underground antenna as conceived by
its inventors.

The principal patents covering under-
ground antennas were granted to James
Harris Rogers of Hyattsville, Md., in
1919 and 1920, and we understand that
these patents have been sold by Mr.
Rogers to other interests. A study of
the patent papers discloses some very
interesting data, and in Fig. 1, a re -
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By G. M. BEST

grounded. Many variations of this
method are covered by the patents, in-
cluding such an arrangement as is shown
in Fig. 2, in which equal lengths of
buried, shielded wire are placed on each
side of the coupling inductance, and no
ground connection whatsoever is used.

his opinion they are not comparable in ef-
ficiency with the elevated antenna or the under-
ground antenna when buried substantially
parallel with the surface of the earth.

Again thanking you for your esteemed
letter, I beg to remain,

Very truly yours,
(Signed) JAS. C. ROGERS.
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Fig. 2. Underground d ntenna of Equal Sections

Other variations place the shielded cable
on top of the ground but in contact
therewith ; place the cable on supports
so that it is elevated a few inches above
the earth ; and several of the arrange-
ments include grounding of the far end
of the buried cable instead of insulating
it as is done in Figs. 1 and 2.

Dr. Rogers developed his various
underground systems before and during
the World War, his first application
for patents being made on May 2, 1917,
and to him should go the credit for the

DfCTECTOR -----------------

<PR! fIRRAIY
# 711M)

ir*Nekcs/myoknw,e- woya\wiss\w/I y wifi p//47//kViWY//10.. 1//411

I
ffinl

f#ONfir.,

-

twilkwItoy;xe*
6R0UND PIR7f

Fig. 1. Roger: Underground .intenna

production of one of the many types of
antenna systems covered by Mr. Roger's
patents is shown, as a typical example.

The principal claim covering this type
of antenna defines the antenna as "A
radio signaling system comprising an
antenna extending horizontally sub-
stantially parallel to the surface of the
earth and insulated therefrom, a metallic
covering inclosing said antenna but in-
sulated therefrom and in intimate con-
tact with the earth substantially through-
out its length, signal instruments asso-
ciated with said antenna, and a balanc-
ing connection on the opposite side of
said instruments."

Referring to Fig. 1 it is obvious that
the underground antenna consists of an
indeterminate length of insulated wire
enclosed in a metal sheath such as a
lead cable, buried sufficiently so that
the sheath is in good electrical contact
with the earth, and parallel to its sur-
face, the lead-in being brought to one
side of the coupling inductance of the
receiver, the opposite end of which is

remarkable work which he did at a time
when radio was in its infancy and the
apparatus with which he had to work
was necessarily of crude form. Being
interested in knowing just what Mr.
Rogers thought of the various so-called
underground antennas being sold to the
general public, a letter was addressed
him on the subject, and the reply thereto
is reproduced below:

ROGERS RADIO RESEARCH LABORATORY
Hyattsville, Maryland

August 22, 1928.
Editor, RADIO

Sir: My brother Dr. J. Harris Rogers,
who is unwell, begs me to acknowledge re-
ceipt of your kind letter of August 10, and
to thank you for the credit you propose to
give him for his pioneer work in under-
ground and underwater radio, in your val-
uable publication.

His attention has been called to various
publications and advertisements of devices
utilizing the underground principle and mak-
ing exaggerated claims, for which he is in
no way responsible, and which are mislead-
ing and unwarranted, and likewise unjust to
himself and to the public.

Referring to the class of devices referred
to in your letter, he is frank to say that in
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Having thus received confirmation of
our opinion from the man best informed
on the subject, a further investigation
was made as to the nature of the various
devices being sold, and the results ob-
tained with them when used with an
average broadcast receiver.

Practically all of them consist of a
metal container, usually sealed and
made of brass or copper, to which is
connected a length of lead-in wire. In
one or two specimens, the container was
filled with a mixture of charcoal and
common salt, the assumption apparently
being that after the device had been
buried for some time, the moisture in
the soil would penetrate the container
and make a better contact between the
lead-in and ground. Some of the patent
grounds which do not claim to be under-
ground antennas have various combina-
tions of chemicals, chiefly copper sul-
phate, which when combined with moist
soil is supposed to provide an exception-
ally good ground. This phase of ground
connections is covered in detail in an
article by Heckert Parker in August,
1928 RADIO.

All of these devices have ordinary rub-
ber and cotton covered lead-in wire,
and the accompanying instructions di-
rect the buyer to install it directly out-
side the wall of the house, under the
window through which the lead-in wire
is to be brought. From our own exper-
ience, when used with a broadcast re-,
ceiver having an average degree of sen-
sitivity, the results were so poor as to
make the set useless except for local
stations.

Experiments with a real Rogers an-
tenna, similar to Fig. 1, using a sensitive
superheterodyne, showed that a range
of 500 miles at night, in the winter,
might be expected, with loud speaker
volume, from stations having a power
of at least 1030 watts. The static level
was very much lower than when using
an elevated antenna, 40 ft. above the ,
ground, and 80 ft. long. Although the
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volume on distant stations was much less
with the underground antenna, a well-
defined reduction of static to signal ratio
was noted, and except for stations at dis-
tances of over 500 miles, the Rogers an-
tenna was preferable.

However, when using the under-
ground antenna with a 7 -tube tuned r.f.
set of well-known make, the results were
much poorer than those obtained with
the superheterodyne, due of course, to
the lower degree of sensitivity in the
tuned r.f. set. Stations 500 miles away
which came in with good volume with
the elevated antenna, could not be heard
with the underground antenna, and this
performance was made with the under-
ground antenna arranged in such a man-
ner as to receive the signals of the
distant station to the best advantage. On
local stations, however, the performance
of the set was very satisfactory, and
while the static level on the elevated
antenna was so far down as to be barely
noticeable, a difference could be de-
tected when the underground antenna
was used.

So much for the conventional buried
wire in metal conduit. Several of the
buried container antennas were then con-
nected to the superheterodyne, and the
results compared with those obtained
with the Rogers system. Distant sta-
tions could not be heard, and only those
locals which were within 6 or 7 miles
of the receiver could be picked up with
sufficient volume to give a satisfactory
performance. In fact, with the super-
heterodyne, better results were ob-
tained when a good water -pipe ground
connection was used, with no antenna,
than with the buried antenna. Hence,
the conclusion was reached that if the
lead-in from the buried antenna was
cut off close to the ground, and only the
lead-in used, better results would be
had, and this proved to be the case. How
much better it would be, then, for one
to dig a small trench, say six inches
deep, out through the back yard for a
distance of fifty feet or more, and bury
therein a length of lead covered wire,
rather than to spend more money, and
install what actually is nothing but a
high resistance ground, with a small ef-
fective capacity thrown in.

It is necessary to give the devil his
due, however, for one device proved to
be quite satisfactory with sets such as
the superheterodyne, and was the nearest
to being an underground antenna of any
of them. This device consisted of a
sealed metal container, in which was
coiled a roll of lead covered wire per-
haps 60 ft. long. The wire passed
through a hole in the container, and a
15 ft. piece was provided for the lead-in.
Directions for installation called for
burying the device in a vertical position,
directly under the window through
which the lead-in would pass, and did
not call for any section of buried wire
like the Rogers system.

The station log obtained with this
antenna, using a superheterodyne, proved
that a considerable amount of energy
was being collected by the antenna, and
that as compared with an elevated an-
tenna, it was preferable except for the
reception of extreme distance, in which
case the elevated antenna was by far the
best of the two. But the strangest part
of the whole thing was that when the
coil of wire was removed from the can,
and laid out flat on the ground, the
results were much better than when
the coil was wound up and sealed within
the buried container. "Why not elim-
inate the metal container then, dig a
trench for the cable the same as for the
Rogers system, and do a real job of it?"
you might ask, but this would never do,
for who would dare ask ten bucks for
75 ft. of lead covered wire? A copper -
plated can filled with mystery looks
ever so much more worth while to the
average uninformed radio fan. Of
course, digging the trench is a lot of
bother, and conditions may be such that
there is no room for a real Rogers an-
tenna, which is the best argument the
patent ground makers can bring forth.

A fair idea of how much money must
be made on such devices can be gained
by the writer's experience in answering
a number of advertisements concerning
them, for where the first quotation was
list price, as advertised, subsequent fol-
low-up letters gradually brought the
price down until in one case the reduc-
tion amounted to nearly 70 per cent. It
would be foolish to assume that they
were not making a profit even at 70
per cent discount, so the reader can
draw his own conclusions.

The moral of all this is that if you
are satisfied with local reception, a short
elevated antenna will give you the re-
sults you want with practically no
static, except in the summer months, and
unless the elevated antenna is impractical
due to the location, the expense of a
factory made underground antenna is
not warranted. If you expect to receive
distant stations, however, do not be
disappointed if you meet with failure,
for while you may find the static level
very much lower than before, you will
probably find the signal level has gone
down in much the same proportion. So
if you buy one, patronize the firm with
the money -back guarantee and here's
hoping you get your money back.

NEW SYSTEM FOR DETERMIN-
ING SHIP'S POSITION

A radio acoustic system for determining
the position of a survey ship when it is
beyond the visibility of shore objects has
been developed by the U. S. Coast and Geo-
detic Survey. As described in the Survey's
special publication No. 146, it consists essen-
tially of a radio transmitter at each of two
widely separated shore stations and a radio
receiver on the ship.

Each transmitter automatically radiates a
characteristic signal whenever a submerged
microphone is disturbed by the explosion of
a bomb close to the ship. This disturbance
or noise is also instantaneously transmitted
by a submerged microphone at the ship. At
varying periods of time, depending upon the
distance from the two shore stations, their
radio signals are also received. As the
speed of sound in water is definitely known,
as are also the station locations, the ship's
position may be quickly plotted on the sur-
vey map.

When the position of the ship is wanted,
a small bomb is fired in the water alongside.
The instant of the explosion is automatically
recorded on a chronograph aboard the ship.
The sound of the explosion disturbs the
submerged microphones at the shore stations
and their resulting characteristic radio sig-
nals are received and recorded on the ship's
chronograph. The ship thus obtains the time
of travel of sound in sea -water from her
position to each of the known positions of
the shore station microphones, and therefrom
is figured the distances. This method has
successfully been used with a ship 75 miles
away from the shore stations.

RADIO SIGNAL TRANSMISSIONS
OF STANDARD FREQUENCY,

OCTOBER TO MARCH

The Bureau of Standards announces a new
schedule of radio signals of standard frequen-
cies, for use by the public in calibrating fre-
quency standards and transmitting and receiv-
ing apparatus. This schedule includes many
of the border frequencies between services as
set forth in the allocation of the Interna-
tional Radio Convention of Washington which
goes into effect January 1, 1929. The signals
are transmitted from the Bureau's station
WWV, Washington, D. C. They can be
heard and utilized by stations equipped for
continuous -wave reception at distances up to
about 500 to 1000 miles from the transmitting
station.

The transmissions are by continuous -wave
radiotelegraphy. The signals have a slight
modulation of high pitch which aids in their
identification.

Information on how to receive and utilize
the signals is given in Bureau of Standards
Letter Circular No. 171, which may be ob-
tained by applying to the Bureau of Stand-
ards, Washington, D. C. Even though only
a few frequency points are received, persons
can obtain as complete a frequency meter
calibration as desired by the method of gen-
erator harmonics, information on which is
given in the letter circular. The schedule
of standard frequency signals is as follows:

RADIO SIGNAL TRANSMISSIONS OF STANDARD FREQUENCY
Schedule of Frequencies in Kilocycle:

Eastern Standard Time
10:00-10:08 P. M.
10 :12-10 :20
10:24-10:32
10 :36-10 :44
10:48-10:56
11:00-11:08
11 :12-11 :20
11:24-11:32

Oct. 22 Nov. 20 Dec. 20 Jan. 21 Feb. 20 Mar. 20
550 1500 4000 125 550 1500
600 1700 4200 150 600 1700
650 2250 4400 200 650 2250
800 2750 4700 250 800 2750

1000 2850 5000 300 1000 2850
1200 3200 5500 375 1200 3200
1400 3500 5700 450 1400 3500
1500 4000 6000 550 1500 4000
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Electric Phonograph Pick-up Units
A Description of Their Methods of Operation and Suggestions for Improvement

of Tone Quality

By FRANCIS CHURCHILL

WHILE many different phonograph
pick-up units are available, but
little information is given as to

their proper use. An electric pick-up
unit usually consists of a permanent
magnet, a field coil and a moving arma-
ture. The armature is actuated either
directly or through a link coupling, by
the phonograph needle. The magnetic
type is the most popular and seems to
have the best frequency characteristic.

The frequency at which the needle
moves across the groove of the record
determines the pitch of the sound pro-
duced. The needle moves an armature,
which in turn generates a voltage in
the field coil, since it is cutting lines of
force produced by the permanent mag-
net. This voltage is then applied to an
audio frequency amplifier and loud
speaker and is reproduced as sound.

As the design of the pick-up unit
cannot be easily changed by the experi-
menter, the output frequency character-
istics are not variable for a particular
unit. That unit may not be very good
on the low frequencies, or perhaps on the
high frequencies, but by proper use it
may be made to give satisfaction.
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Fig.l. Usual Methods of Connecting

Pick-up Unit

Fig. 1 (a) and (b) show the usual
methods of connecting a unit into the
audio amplifier of a radio set. The
ordinary pick-up unit has an impedance
of about 1000 ohms at the low fre-
quencies and may rise as high as 20,000
ohms at 5000 cycles, as shown in Fig. 2,
whose curves were made with a standard
impedance bridge and are typical.

When such a unit is connected as
shown in Fig. 1 (a), the high frequencies
may be lost if the volume control is of
too low a value, since the load would
then be equal to the pick-up or gener-
ator impedance at the lower frequencies.
If the resistance is made high enough

so that the pick-up unit works into, in
effect, an infinite impedance, then a more
uniform voltage output would be ob-
tained for all frequencies. However, in
such a case the primary of the first audio
transformer would be across a variable
impedance, depending upon the volume
control setting, and so would not
amplify uniformly.

Considering only the first transformer
in the usual two -stage audio amplifier,
the impedance across its primary should
not be over 10,000 to 20,000 ohms.
With impedances higher than this the
low frequencies are lost, as also are
generally the high frequencies. This
means a peaked amplifier and poor tone
quality. This is likely to happen at cer-
tain volume control settings if the re-
sistance happens to be greater than
50,000 ohms. With this same arrange-
ment at very low volume settings or at
the highest settings, the primary of the
audio transformer will be connected
across a low impedance, which will im-
prove the low frequency response and
also the high end. This is undesirable,
since changing the volume causes a
change in quality.

A good way to get around this trouble
is to connect the volume control as an
ordinary variable resistance in shunt to
the pick-up unit. With such a connec-

tion, the maximum impedance across the
transformer will be somewhat less than
that of the pick-up unit, which means
a fairly low impedance at any volume
control setting. This is desirable because
the characteristic of the first audio trans-
former stays the same, as does the com-
plete amplifier.

Let's see what happens when such a
low impedance is connected across the
amplifier. Curve A in Fig. 3 is that of a
popular type of audio transformer when
connected across a detector tube having
about 20,000 ohms plate impedance.
Curve B shows the same transformer
with a pick-up unit across it. Due to the
lower impedance, the low frequency
response is much better and the trans-
former is nearly perfect on the lower
end. However, the upper end has an
enormous peak. Tests on a number of
makes of transformers showed the same
effect with the peak ranging from 4,000
to 7,000 cycles. Such a peak would
cause over -amplification of the higher
frequencies and needle scratch.

All audio transformers have a certain
amount of leakage reactance and the
secondaries have distributed capacity and
capacity to ground, as well as the input
capacity of the vacuum tube across it.
All of these capacities resonate with the
leakage reactance in such a way as to
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cause a peak in the high frequency range.
This leakage reactance can be increased
by adding an external inductance in the
primary circuit, which is exactly what
we have done when connecting the
pick-up unit across the primary. Natur-
ally the lower the resistance in series
with this resonant circuit effect, the
higher will be the resultant peak. The
pick-up unit has a fairly low resistance
and so the curve B of Fig. 3 is obtained.
There are two ways of overcoming this
peak but first let us see whether it is
desirable to eliminate it.

If the rest of the audio amplifier is
not peaked on the high frequencies, such
a peak in the first transformer can be
put to good use. When the volume con-
trol resistance has a maximum value of
say 10,000 ohms, the pick-up unit will
not give a good high frequency response
and the lower this value of resistance
the poorer the response. Then the peak
in the amplifier practically offsets the
droop in output of the pick-up unit and
so an excellent sound output is obtained
over the whole range of frequencies.

Suppose that the amplifier has too
high a peak or that the pick-up unit has
naturally a greater output at high fre-
quencies, then it would be desirable to
eliminate this peak. This can be easily
done in two ways ; by inserting a 10,-
000 or 20,000 ohm resistance directly
in series with the transformer primary,
or by inserting a higher resistance ii. the
grid return of the secondary.

The first scheme has the objection of
causing a drop in the low frequencies as
well as the highs, since the curve A will
generally be obtained, but it has the ad-
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vantage of being very simple to install,
since it can be external to the radio re-
ceiver. The middle frequencies are not
diminished, since even 20,000 ohms is
only a very small portion of the trans-
former primary impedance at these mid-
dle frequencies.

The second scheme has the advantage
of not affecting the low frequencies but
does drop the higher ones. It has the
disadvantage of having to be inserted in
the audio amplifier and should not be
used with a detector tube input, since
the high frequencies would be practically
lost.

Fig. 4 (a) and 4 (b) show the connec-
tions for these two schemes. In the latter,
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Fig.4. Suggested Connections for Pick-up
Unit. (In 4b the volume control resistance

should be connected to ground.)
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Fig. 3. Effect of Different Impedances on Audio Frequencies

the resistance R will vary between 50,-
000 ohms and 250,000 for different
types of pick-up units and audio trans-
formers. Its action is as follows: There
is a capacity between the two windings
of the transformer which is charged by
the secondary induced voltage. The
charging current flows to ground through
this resistance R, causing an emf oppo-
site to that of the secondary induced emf
in its effect on the grid of the tube. Thus
one voltage counteracts the other and so
the hump on the high frequencies is re-
duced. At lower frequencies the charg-
ing current is less, due to the higher re-
actance and so the very low frequencies
are unaffected.

Often the pick-up unit does not de-
liver enough voltage to properly operate
the audio amplifier and loud speaker.
When this occurs an intermediate imped-
ance matching transformer may be used
as shown in Fig. 4 (c) or the unit may be
connected across the grid of the detector
tube.

Curve C, Fig. 3 was obtained when
such a transformer was used in conjunc-
tion with the first audio transformer.
The rising low frequency response was
obtained evidently from the effect of im-
pedance matching at the very low fre-
quencies, with a corresponding drop for
all higher frequencies. Curve C does not
show the voltage gain when using this
step-up transformer but merely shows
the frequency response with 1000 cycles
per second as a reference.

Fig. lb shows the method of connect-
ing the pick-up unit and volume con-
trol into the grid of a detector tube. This
can be most conveniently done by means
of a flat adapter which will slip over
the grid and negative filament prongs or
cathode of an a.c. tube, after which the
detector tube can be inserted in its socket.
The volume control should be connected
to ground and should be at least 50,000
ohms. A 590,000 ohm potentiometer
would be more suitable and a more uni-
form frequency response would be ob-
tained.

As stated before, the low frequency
response with this last arrangement will
not be as good as when the unit is con-
nected directly across the audio trans-
former, but more gain will be obtained
since the detector tube is used as an am-
plifier. There will be no high frequency
peak, at least no more than when used
for radio reception, but the pick-up unit
will give more output at the high fre-
quencies. Scratch filters may be used if
the needle scratch is objectionable,
though if the pick-up unit is used prop-
erly, such a filter is unnecessary.

Phonograph records are cut laterally.
To prevent the cuts from cutting through
to the next groove, the very low notes
are undercut or in effect, attenuated.
With a good dynamic speaker mounted
in a large cabinet or baffleboard, the
audio amplifier may be made to havr a

(Continued on Page 47)
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Radio Picture Transmission and Reception
Photoelectric Equipment and Methods for Visual Communication

By JOHN P. ARNOLD, Departmental Editor

SOME of the future possibilities of the
electrical transmission of photographs
were strikingly demonstrated when

signals, emanating from radiophone appar-
atus installed in the cabin of an airplane,
flying a mile above the city of Phila-
delphia on the afternoon of August 14,
were picked up by Station WFI in that
city and rebroadcast for radio listeners
who were equipped with picture receiv-
ing apparatus.

. Due to the vibration of a wind -driven
generator which supplied the power for
the radio transmitter, the results were
not highly satisfactory as far as the
quality of the received pictures was
concerned. But the demonstration itself,
probably the first in the history of photo -
telegraphy, marked an epoch in the ap-
plication of still picture transmission to
modern problems such as the dissemina-
tion of military information to numerous
points along a battle front, the location
of forest fires by aerial patrols, and the
transmission of photographs of impor-

Picture Transmitting Equipment in Plane

tant events while an airplane is in
flight.

The experiment was undertaken
jointly by the Philadelphia airport, Lud-
ington Philadelphia Flying Service, Inc.,
Station WFI of the Strawbride & Cloth-
ier Store and the Radiovision Corp. of
New York. A Cooley "rayfoto" trans-
mitter was installed in the cabin of a
Fairchild monoplane. The short-wave
radiotelephone equipment, having a maxi-

mum input of 75 watts, was mounted in
the cockpit. A 65 -ft. "fish line" antenna
was used.

The flight over the central section of
the city required more than an hour.

Reproduction of Received Radio
Colonel Lindbergh

Picture of

Half an hour was needed for the plane
to gain the high altitude necessary to
throttle down the engine so that it would
not interfere with radio transmission.
Photographs of Col. Lindbergh and
Graham MacNamee, which had pre-
viously been converted to a "sound rec-
ord" on a phonograph disc in accord-
ance with the usual method employed in
the Cooley system, were transmitted.
Although this demonstration did not in-
clude the actual photographic operations
of taking, developing and preparing the
pictures for transmission aboard the plane,
there would he no difficulties in carry-
ing out these steps on an airplane espe-
cially equipped for this work.

The airplane was piloted by Robert
P. Hewitt, assisted by John Busher,
and the broadcasting apparatus was
operated by John J. Leitch, Federal
Radio Inspector of the Third District.

The picture signals were received on
a short-wave receiving set on the roof
of Station WFI and rebroadcast on that
station's regular wavelength.

Essentially the system of transmission
consists in converting the light and shade
of a photograph into audio -frequency im-
pulses which are received on a conven-
tional radio receiver and converted to
light impulses by a three -tube amplifier -
oscillator circuit. This apparatus con -
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verts the audio -frequencies, which would
ordinarily be fed into a loudspeaker in
speech reception, into ultra -violet light
variations radiated from a needle -point
stylus. The light impressions are re-
corded on sensitive photographic paper,
producing a positive reproduction of the
transmitted pictures. It requires but
three minutes to make a 4 x 5 picture
consisting of 100,000 image impressions.

A REVOLUTIONARY LIGHT-
SENSITIVE CELL

READERS of these columns have al-
ready been introduced to the well-

known types of photoelectric cells; that
is, those which employ the alkali metals
or selenium as the light-sensitive ma-
terial. Still another type is the photo-
voltaic cell which is an important de-
velopment in photoelectric cell construc-
tion. It is quite likely that the recent
perfection of this cell will solve some
very troublesome problems in the field
of visual communication and in the im-
provement of various sound recording
and reproducing devices light-
sensitive cells are commonly employed.

To go back a bit to the early period of
photoelectric history. In 1873 Wil-
loughby Smith observed a phenomenon
which is now designated as the photo -

resistive effect. In this case the substance
changes (usually lowers) its electrical
resistance when light falls upon its sur-
face. The effect is observable in se-
lenium, molybdenite, the metallic sul-
phides, oxides and various other crystal-
line forms. Selenium cells were the first
to be used for practical engineering
work ; but their response is very slow.

The so-called true photoelectric effect,
first noted by Hertz in 1887 and later
more fully investigated by Hallwachs,
refers to the emission of electrons from
a metal or compound when illuminated.
Stated in other words, a photoelectric
body loses a negative charge due to the
action of light. Potassium or the other
alkali metals are usually employed for
the construction of such cells.

The photovoltaic effect is a case where
an electromotive force is generated be-
tween two metals in an electrolyte as
the result of the action of light on one
of the metals. The discovery of this
effect extends back many years, probably
before either the photo -resistive or photo-
electric phenomena were observed. In
any event, in 1878, Sabine designed the
first practical photovoltaic cell, employ-
ing selenium deposited on an aluminum
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plate for this purpose. Cells of this type
consist of two electrodes immersed in a
liquid or electrolyte and, in operation,
do not require the use of an external
battery as is necessary in using selenium
or potassium cells.

Although this particular effect was
discovered many years ago and although
various combinations of electrodes and

Photovoltaic Cell. (Radiovision Corp.)

electrolytes have been tried, satisfactory
results were rarely achieved. It would
be tedious to describe the reasons why the
development of this type of cell was
neglected all of these years; it will suffice
to mention that the general belief is that
fatigue precludes any successful results
with them. As we learn more about the
matter of fatigue, in regard to the photo-
electric cell, it is conceded that the emis-
sion of electrons is an intrinsic property
of the light-sensitive material, and that
strong fatigue characteristics are often
due to secondary causes which improved
design is constantly eliminating.

Although it is too early to say that
this is also true in the case of photo-
voltaic cells, nevertheless, careful labora-
tory tests, which would detect a delay in
response of the order of hundredths of a
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second, have failed to reveal any fatigue.
Moreover, there are additional reasons
for believing that these cells may be used
for practically all applications which re-
quire a high frequency of response. The
credit for the perfection of the photo-
voltaic cell is due to Samuel Wein, of
the Radiovision Corporation, New York,
who has also made other valuable con-
tributions to the science of photoelec-
tricity.

The construction of this cell may be
studied by referring to the accompanying
picture. Two metallic plates, rigidly
supported and separated about % in.
from each other, are immersed in an
electrolyte contained in a cylindrical
glass bulb, 1% in. in diameter and about
4% in. long. The cell is fitted with a
radio base and the electrodes are con-
nected by wires to the prongs which cor-
respond to the plate and grid of a radio
tube.

By connecting a very sensitive meter
in series with the electrodes, a large
deflection will be noticed when one of
the plates is illuminated. In direct sun-
light, the writer has obtained deflections
of % milliampere when the cell is ex-
posed. When an opaque screen is inter-
posed between the cell and light, the
pointer of the meter immediately falls
to zero. While such relatively small
deflections may seem insignificant to the
lay reader, it is enough to make the in-
formed experimenter sit up and take no-
tice, since such results are unusual in
this type of cell.

This cell may be temporarily sensi-
tized in the following manner. When
the terminals of the cell are connected
to a 45 -volt battery for about 10 sec-
onds, the battery then removed and a
meter substituted, deflections of several
milliamperes-in fact, three or four
times the value before sensitizing-have
been observed. The effect of this charg-
ing gradually diminishes and disappears
in about an hour, but the charge can be'
renewed as often as desired. The makers
of the cell are planning to insert an
auxiliary electrode between the two
metal plates, serving a purpose similar
to that of the grid in a radio tube, by
means of which a constant charge may
be maintained indefinitely. However,
it is not necessary for the cell to be
charged, since its output is sufficient to
operate sensitive relays directly.

Further characteristics of these cells
may be gathered from the curves illus-
trating this article, and from the follow-
ing facts which were taken from lab-
oratory tests:

Current Output: In very feeble light
the cells furnish a current of the order
of 10-6 amperes.

Internal Resistance: The internal re-
sistance of five cells measured at 1000
cycles in the conventional manner ranged
from 15 to 52 ohms, with an average
of 32 ohms.
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Photovoltaic Potential: The voltage
illumination curves (Fig. 1) indicate
that the potentials are proportional to
the incident illumination; the apparent
deviations from this generalization are
doubtless due mainly to the difficulty
of measuring closely the distance of the
illuminated plate from the source at
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Fig. 1. Voltage -Illumination Curves for
Photovoltaic Cell Whose Plates Are

Designated as "Pin" and "Back"

high light values. At low intensities,
between 10 and 20 -foot candles, there is
apparently a critical phenomenon, for
nearly every plate exhibits a peculiar
reaction as evidenced by change of curva-
ture in the characteristic curve.

Spectral Sensitivity: A measure of the
sensitivity of this type of cell to different
spectral colors (Fig. 2) was obtained by
means of Wratten light filters. The light
source was a tungsten filament lamp
with a concentrated filament supplied
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Fig.2. Wavelength Sensitivity Curve

by a storage battery. The curve shown
is purely qualitative as is any obtained
by filters which pass a relatively wide
band of frequencies. The cell shows a
rather marked selective effect in the
yellow. This rapidly decreases in the
green and changes sign (positive to neg-
ative) in the blue. In the blue -violet
the potential has reached an appreciable
value of the opposite sign. The various
spectral colors, red, orange, yellow,
green, blue and violet are denoted by
R, 0, etc., in Fig. 2.

As has been previously noted the new
photovoltaic cell may be employed for
all the ordinary applications for which
the other types of light-sensitive cells are
used, with the additional advantage of
not requiring external batteries.



A PHOTOELECTRIC AMPLIFIER

HE practical employment of photo-
electric cells involves as a rule the

amplification of the extremely minute
photoelectric current. To accomplish
this purpose the cell is connected to the
input of a vacuum tube amplifier.

For delicate measuring work or for
amplifiers designed for "still" picture
transmission or television, steady sources
of potential are required; the usual 4,
B, and C batteries and, in addition, a
fourth or D battery, as it is sometimes
called, may be used to charge the photo-
electric cell. The use of a power tube
in conjunction with the cell requires
batteries of several hundred volts, de-
pending on the types of cell and tube.

Where photoelectric cells are used to
control power circuits through a relay
or for other similar purposes, variations
in the supply source are not particularly
harmful and it is possible therefore to
design amplifiers which have the advan-
tages of greater convenience and lower
cost. Circuits have been devised to oper-
ate directly from a.c. or d.c. power cir-
cuits, although these are not as satis-
factory as the "eliminator" described
here.

The circuits differ merely in the plac-
ing of the photoelectric cell and were
described in a paper by Fox, Rood and
Marburger in the Journal of the Opti-
cal Society of America for December,
1927. The specific purpose for which
this apparatus was designed was to con-
trol a laboratory clock by photoelectric
signals; but the amplifier itself is suit-
able for many other useful applications
of photoelectric cells.

The circuit diagrams require no par-
ticular explanation since they are not
unusual in any way. It is necessary,
however, to mention that the photo-
electric cell should be inclosed in a light -
tight box, preferably fitted with an iris
diaphram to control the beam of light

The parts which are suggested for the
construction of this power amplifier are the
following.

1 Photoelectric cell, gas or vacuum type.
1 U X-210 Power Tube.
1 Type 365 General Radio transformer.
1 Raytheon B11 tube.
1 Mershon 30 MF electrolytic condenser.

1250 ohm Ghegan relay.
2 Daven grid leaks, 7 meg and 0.1 meg.
1 Bradleystat.

which falls within. The source of light
may be an ordinary incandescent fila-
ment lamp. The photoelectric cell used
by the authors of the above -mentioned
paper was a potassium hydride, gas -
filled cell.

In operation, when light falls upon
the sensitive cathode of the cell, the
"light signal" charges the grid of the
vacuum tube and actuates the relay in
its plate circuit. The relay can be made
to operate any apparatus that is de-
signed.

A NEW TYPE OF SELENIUM
CELL

N extremely simple process of mak-
ing selenium cells was recently de-

scribed by R. E. Martin in the April,
1928 Journal of the Optical Society of
America. This simplicity of construc-
tion should appeal to experimenters who
are interested in making light-sensitive
cells and those who must work
with limited resources.

Powdered vitreous selenium is placed
in a pyrex test tube and heated to

slightly above its melting point (217

deg. C.) in an electric furnace or over
a Bunsen flame. The selenium is then
allowed to cool slowly and, as the tem-
perature decreases, it becomes more plas-
tic. By turning the tube nearly upside
down, the viscous selenium can be
poured from the edge of the tube in long
cylindrical threads, the diameters of
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Circuit Diagrams for a Photoelectric Power Amplifier

which depend upon the temperature. The
size of the threads which were found to
he most suitable for making up into
cell form were about 2 cm. long and
0.1 cm. (79 x .039 in.) in diameter.

The annealing or rendering the selen-
ium light-sensitive is the next step to
he undertaken. A thread of selenium
is placed on a piece of glass or mica
which rests on a copper plate. This is
heated from below by an open flame or,
preferably, by an electric heater, the
latter permitting better temperature
regulation. As the temperature is

gradually raised to about 130 deg. C.
(266 deg. F.), the selenium changes
from a shiny black material to the fa-
miliar dull grey of the light-sensitive
crystalline variety. After the thread is
entirely crystallized, the temperature is
slowly raised toward the melting point
and the thread is observed through a
small magnifying glass. When the first
signs of melting are noticed (that is, as
soon as the crystalline structure shows
signs of disappearing), the temperature
is immediately lowered 6 or 7 degrees
and held constant for about 30 minutes.
Again the temperature is gradually low-
ered to about 180 deg. C. (357 deg. F.),
held there for several hours, and finally
reduced slowly to room temperature.
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Fig.l. Construction of Selenium Cell

The electrodes or terminals of the
cell are now attached. These may be
fine wires of platinum, nickel or copper
which are passed through the holes pre-
viously drilled in the glass or mica in-
sulating base and bind the selenium
tightly to it. The advantage of this
form of construction is that the elec-
trodes may be attached after the cell
has been annealed, since the metal of the
electrodes combines with the selenium to
produce metallic selenides, a combina-
tion which is thought to be detrimental
to the action of the cell.

When this cell is connected in series
with a battery and a current measuring
instrument (0 to 15 scale milliammeter),
a current flows through the cell even
in the dark. Exposure to light lowers
the electrical resistance of the selenium
and the pointer of the milliammeter will
indicate this by moving to a higher value
according to the intensity of the light.
These cells have a resistance of about
Y2 megohm.

Selenium fumes are poisonous, espe-
cially affecting the delicate membranes
of the throat. Therefore, the experi-
menter should work either in the open
air or carry out the heating under a
hood as used in chemical laboratories.
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SYNCHRONOUS MOTORS FOR
VISUAL COMMUNICATION

IN a recent paper T. Thorne Baker
observes that the attainment of ab-

solute synchronism between transmitting
and receiving equipment is one of the
chief reasons for the success of modern
phototelegraphic systems, as the greatest
failures in the early days of this means
of communication were largely due to
the lack of perfect timing between the
apparatus of the two stations.

The earlier methods of obtaining syn-
chronism included the use of electrically
controlled clocks, pendulums, etc. The
so-called "stop -start" system was also in
vogue. By this method the receiving
cylinder was turned over at a rate
slightly in excess of that of the trans-
mitting cylinder and was stopped at the
completion of each revolution by some
mechanical means until a signal from
the sending station released it as the
transmitting cylinder began the next
revolution. This system, while simple
and economical, is not very effective in
the transmission of photographs in which
a high grade of reproduction is de-
manded.

Synchronism for television is only an-
othe} name for trouble raised to the
nth power. When it is seen that the
sending of a single picture in about four
minutes involves difficulties, the syn-
chronizing of apparatus which must deal
with about sixteen pictures per second,
might seem to come under the head of
impossibilities, although someone has said
that the word should be banished from
the dictionary.

At any rate, modern television experi-
menters, with very few exceptions, em-
ploy synchronous motors. Motors of
this type are controlled by the applica-
tion of a pulsating current. They are
used, of course, to rotate the conven-
tional Nipkow disc or some similar de-
vice which scans the scene or object be-
fore the transmitter, and recomposes the
image at the receiving station.

Alternating current motors for this
work must built in accordance with
rigid specifications to obtain satisfactory
results. The motor should be of the in-
duction type, which does not rely upon
a commutator either for starting or run-
ning. Since this motor must be placed
rather close to the amplifying apparatus,
a sparking commutator would create
electrical disturbances which seriously
distort the pictures. The ideal motor
should be silent in operation and free
from hum. Moreover, the motor at
the receiving station must be so designed
that, by inserting a suitable control
mechanism in the form of a switch, and
a variable resistance, reactance, or a com-
bination of the two, its speed may be
changed to and kept constant with the
speed of the motor at the transmitting
end of the system.
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As some of the problems of photo-
electricity and electrical image trans-
mission are highly technical, and con-
sequently not of general interest to the
average reader, such problems are
often not fully treated in these col-
umns. But in order that we may be
of service to the more advanced ex-
perimenter, we will gladly answer spe-
cific questions of this nature by mail.
There is no other obligation than that
the correspondent accompany such re-
quests for information with a self-ad-
dressed, stamped envelope. Address the
communication to John P. Arnold,
541 S. Yewdell Street, Philadelphia,
Penn.

A recent engineering test of the re-
quirements of motors employed for driv-
ing television scanning discs has revealed
some interesting facts. The scanning disc
as used for television reception is usually
anywhere from 9 to 24 in. in diameter,
1/16 to A in. thick, and is often made
of aluminum, although other metals and
some materials like bakelite are used.
Such discs can be driven by 1/15 h. p.,
110 -volt, 60 -cycle, single-phase motors.
With a perfectly true 15 -in. disc, such
a motor runs within 50 or 75 revolu-
tions of the synchronous speed.

In order to reduce the speed to that
required for the particular television sys-
tem, it is only necessary to place a series
resistance in the circuit with a means of
short-circuiting about 15 per cent of the
resistance. For example, a 15 -in. disc,
%-in. thick, with a required speed of
1080 revolutions, needs a fixed resistance
of 160 ohms, with a switch shunted
across 25 or 30 ohms for the purpose of
control.

Although this method has proved
fairly successful, there is another way of
obtaining more stable operation. As a
flat disc is practically a frictionless load
upon a motor, it is an advantage to load
it in some way. For instance, if six
small blades, 1 by 2 in. are placed
around the circumference of the scan-
ning disc, a slight load is placed on the
motor, enabling the receiving operator to
hold the speed of the disc more constant
because the motor then responds to
changes in speed much more readily. The
motor will require only 30 ohms fixed

H. P. Baldor Condenser Type Motor
(Interstate Elec. Co.)
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resistance, with approximately 5 ohms to
be short-circuited for adjustment, as-
suming the use of a 15 -in. disc turning
at a speed of 1080 r.p.m.

With a load of this kind, it is pos-
sible to produce any speed from about
1700 r.p.m. down to 300 and maintain
it very easily by the selection of the
proper amount of resistance placed in
the supply lead. A mechanical resist-
ance, such as fins or blades attached to
the scanning disc, helps to stabilize and
enables the operation to more rapidly
synchronize the receiving motor with the
transmitter.

Although the 1/15 h. p. motor is quite
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Fig. 1. Circuit Diagram of Television
Receiving Equipment

satisfactory in the case of scanning discs
of from 9 to 15 inches, when larger sizes
are used or heavier loads are involved
the 58 h. p. Baldor condenser type
will be more suitable for the work. A
motor of this type is shown in the ac-
companying illustration and is em-
ployed in both transmitting and receiv-
ing stations. Such motors can also be
used for synchronizing in "still" picture
systems.

The circuit diagram (Fig. 1) shows
the use of such a motor with the usual
television receiving equipment. The
operator views the illuminated plate of
the neon tube, the brightness of which
varies in accordance with the television
signals, through the scanning disc. When
the motor gets slightly out of step with
the transmitter, which will be noted
when the image appears to be "out of
frame," the short-circuiting switch may
be closed, speeding up the disc slightly
or, when open, the speed is somewhat de-
creased. In this way, synchronism is
maintained between the transmitting and
receiving discs.

The Unholy Writ
WE MAKE no bones about defying
the lexicographer when it suits

our fancy to torment the language of
our fathers; yet the recent verbal atroc-
ity, "to televise," causes a rill of shud-
ders to course our spine. We look for-
ward with horror to the possibility of
the report that some operatic tenor was
"highly enthused to have been televised
and broadcasted to an admiring world."



PICTURES TRANSMITTED IN
ONE MINUTE AT RADIO

SHOW

ARADIOPHOTO apparatus capable of
picking electrical impulses out of

the air and converting them in less than
one minute into a complete 5x7 photo-
graph was demonstrated at the New
York Radio World's Fair. This appa-
ratus, developed in the research labora-
tories of the Westinghouse Electric and
Manufacturing Company, has been used
in experimental transmissions over short
waves from Station KDKA at East
Pittsburgh, Pa.

Because of the difficulty in securing
radio wave channel assignment, the dem-
onstrations at Madison Square Garden
used wires, rather than air channels,
for the transmission of the pictures.
Westinghouse engineers state, however,
that the equipment functions equally as
well by radio as by wire within the
limits of fading and static.

The Westinghouse apparatus employs
standard photographic processes for
making pictures. Its pictures are made
by the exposure of sensitized paper to
light, in exactly the same way pictures
are customarily made in photographic
studios.

Dr. Vladimir K. Zworykin, Westinghouse
Research Engineer, Inserting One of His

Photoelectric Cells Into the Radio-
photo Transmitter

In addition to ordinary short wave
transmitting apparatus, the system uses
three principal pieces of equipment: a
sending set, a receiving set, and a "syn-
chronizer."

In the sending set, an ordinary photo-
graph or manuscript is placed on a cyl-
inder which rotates slowly and at the
same time moves forward longitudinally.
In this way, every point on the picture
comes within the range of a tiny beam
of light. By a system of mirrors, the

beam of light is reflected at an angle
from the photograph to a photoelectric
cell, which gives out an electrical im-
pulse corresponding in intensity to the
degree of light or shadow of the par-
ticular pin -head of space on the photo-
graph covered by the beam of light at

Westinghouse Radiophoto Receiving Set

that particular moment. This proce-
dure, in other equipments, generally re-
quires that a transparency be prepared.

For radio transmission, the feeble cur-
rents given out by the photoelectric
cell pass through three stages of ampli-
fication and then go by wire to the radio
broadcasting station, which may be lo-
cated a short or long distance from the
radiophoto sending set. There the light
waves, already converted into electricity,
go out into the ether in the form of
radio waves. At KDKA, the short-wave
63 -meter channel was used.

At the receiving end, which could be
situated anywhere within the effective
range of short waves, a standard short
wave receiving set is used to pick the
impulses out of the air. The impulses
are carried to a special lamp, which
flickers according to the fluctuations in
intensity of the current. The light
from this lamp is focussed into a tiny
beam which plays on a cylinder moving
in the same ways and at the same speed
as the cylinder at the sending end. This
cylinder is covered with sensitized paper,
and as the light falls on it with varying
brightness, a series of impressions of
varying degree are made on the paper,
which, when "developed," present a

facsimile of the picture placed on the
sending cylinder.

An essential feature of this system is
that the cylinders at the sending set and
at the receiving set rotate and move for-
ward at exactly the same speed. To ac-
complish this very difficult feat is the
duty of the "synchronizer." Synchroni-
zation is accomplished by the transmis-
sion, over the same wavelength used for
the radiophoto transmission, of a con-

stant frequency note which regulates the
speed of identical synchronous motors
driving the two cylinders.

The finished photographs, after pass-
ing through the "dark -room" processes
of developing and drying, correspond in
practically every detail with the origi-
nals. If the pictures are held two feet
away, it is impossible to tell the original
from the copy which has been sent
through the air.

SCANNING FOIBLES

Aristarchus, a Greek and astronomer
of classical times, noted that the moon
has always providentially avoided col-
lisions with our earthly planet. Feeling
called upon to exploit away this per-
verse circumstance, he did so by re-
course to the principle which Huygens,
later, denominated vis centrif uga, a

phrase which seems to denote, being
translated, the centrifugal force of the
physics textbooks. To bring this para-
graph up to the very minute, we may
point out that the conventional scanning
disc for television is an excellent example
of the tendency of parts of rotating sys-
tems to move away from their center of
circumvolution. We mention this be-
cause it has been brought to our atten-
tion by experimenters who have been
treated to impromptu demonstrations of
the phenomenon that a disc, insecurely
attached to a motor shaft, may depart
from thence on a tangential and destruc-
tive journey and end up abruptly and
partially buried in a wall or ceiling or,
mayhap, in some other semi -inert body
which stands in its path. Thus, by the
operation of the very principle which
Aristarchus believed governed the move-
ments of the heavenly orb, a scanning
disc will perform certain parabolic pere-
grinations which may reduce a parlour
laboratory to debris and an ardent ex-
perimenter to sampling the contents of
the arnica bottle. Such happenings are
to be deplored; yet to suggest the remedy
partakes of the obvious.

Satisfactory radio reception for all
tenants in an apartment house may be
secured from an untuned antenna and a
centrally located r.f. amplifier having a
flat characteristic for all broadcast wave-
lengths. The amplified r.f. current cor-
responding to each channel may then be
separated by a system of filters or fixed
tuners. The amplified detector output
from each channel can be conducted to
a terminal board in each apartment.
This board may be equipped with a num-
ber of jacks into any one of which the
listeners can plug a loudspeaker cord.
By providing each jack circuit with a re-
sistance unit having the same impedance
as the speaker, a listener may change
from one channel to another without
affecting the volume of reception in other
apartments.
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Radio Aids Air Races

OF

the 350,000 people who watched
the 1928 National Air Races from
the grandstands at Mines Field,

Los Angeles, from September 8 to 16,
not to mention other thousands who
failed to get closer than the gates, it is
probable that only a few hundred were
aware of the important part played by
amateur radio in contributing to the suc-
cess of this great event. The contribu-
tion was not "spectacular" in the
common meaning of the word in com-
parison to the hair-raising aerobatics of
the contestants, but in the minds of the
officials it exceeded all expectations for
its utility. The Amateur Radio Research
Club of Los Angeles, affiliated with the
American Radio Relay League, saw
their opportunity to render a service.
With the assistance of radio friends,
they rendered this service to their credit.

In addition to the transcontinental
and international races which finished
at the field, several races were scheduled
daily over distances of 25 to 120 miles
around courses of five and ten miles
each. The courses were marked by
"pylons"-steel towers flying the "wind
sock" at the top and having black and
red checkered sides for greater visibility.
As the planes circled the pylons, ob-
servers checked them according to their
lap numbers and closely watched for
fouling or cutting pylons, forced land-
ings, plane trouble of any kind, crashes,
etc., which made it necessary to have
speedy and reliable communication from
pylon to pylon and with the judges'
stand at the field. Many minor needs
for fast communication developed as the
races progressed.

Signals by flags or semaphore between
pylons were obviously impractical be-
cause of distances. Telegraph and tele-
phone were too expensive and the time
was too short for such installations. As
a last resort, radio seemed to be the only
practical solution to the problem, but the
expense likely to be incurred might
amount to more than the cost of either
telephone or telegraph. The air meet
was not intended to be a financial profi-
teering stunt, but rather as a means of
contributing to the "air -mindedness" of
southern California, in which endeavor
it certainly succeeded.

M. E. McCreery, 6LJ, was a member
of the committee on communications as
sponsored by the Los Angeles Junior
Chamber of Commerce. He saw the
need of the race officials and put up the
proposition to Robert Parrish, 6QF,
president of the A. R. R. C. Parrish
took the proposition to the members of
the club who gave their hearty approval
of the stunt and conferred upon their

By WALLACE S. WIGGI

Bert Fox at 6EMI, Transmitter Construe ed
by Don Champion, 6FA

president full authority to supervise the
job-and a generous share of the work.

Licenses were obtained from the Com-
mission for five stations: one for each of
three pylons, one for the judges' stand,
and one for an aeronautical exhibit
booth in the exposition. "Bob" Parrish,
manager of the Pacific Engineering Lab-
oratory Co., supplied the main transmit-
ters and a few receivers. Other trans-
mitters and receivers were supplied by
members of the club.

The pylons were not supplied with
power, so portable power was necessary.
The final decision was for batteries, but
how could they pay for them ? The
average radio club never gets endow-
ments. At least 350 volts were necessary
at each pylon to supply plate current to
the 7% -watt transmitting tubes in
tuned -plate tuned -grid circuits. Storage
batteries were needed for all filament
supply, but there was no means for re-
charging them. What to do? The
answers to these questions came in the
form of friendly cooperation of the
French Battery Co., the Durkee Thomas
Corp., and the Western Auto Supply
who furnished all the batteries and tubes
without charge.

From an inclosed box at the top of
the crowded grandstand, a splendid view
of the field was had by the operator at
"6EMF." Directly in front of the
stand was Pylon Number 1. Off to the
right and to the west could be seen Pylon
Number 2, at a distance of a mile. Here
was located station 6EMH. On a line
south of the grandstand and about two
miles away was Pylon Number 3, with
station 6EMI. Pylon Number 4, two
and a half miles farther on and in line
with Pylons 2 and 3, was designated as
station 6EME. It was five miles around
Pylons 1, 2 and 3, and ten miles around
all four pylons.

Let's watch a race! Here are six
planes at the starting line ready for the
720 cu. in. event. The planes are "at
rest," waiting for the starter's flag, with
motors turning over slowly. Dots and
dashes from 6 EMF in the grandstand
are flashed to all pylons and they form

the following words: "QST QST DE
6EMF RACE ABOUT TO START
QRX (Stand by) FOR QST TON
(Take -off numbers)."

The operators at the pylons inform
the observers and everyone is in read-
iness. The starter walks out to the first
plane and suddenly dips his flag. The
motor roars, the plane moves, rapidly
gains speed, and soars into the air toward
Pylon Number 2. 6EMF flashes:
"THEY'RE OFF!" The remaining
planes are started at thirty second inter-
vals and are flown against time. To start
all the planes at once would invite need-
less dangers. Take -off numbers are
broadcast to the pylons, and as the last
plane leaves the field, the first one may
be seen on the home stretch of the first
lap. When the "QST TON" has been
completed, all pylons answer: "QST
OK 6EMH," etc.

Watch these three planes in a bunch
as they go around Pylon Number 1!
Look at that little monoplane. See how
it flits past the others like a little spar-
row! Zoom! Zoom! Zoom! The three
planes dart off toward Pylon Number
2 again on their second lap as the ob-
servers call off the numbers and check.
The operator at 6EMF is constantly
moving the dial on his receiver between
two points. Operating on the 80 -meter
band, he finds the pylon stations only
a few kilocycles apart. 6EMH is at 54,
6EMI at 49.5, and 6EME at 45.5.
Not so bad.

Several laps have been completed now.
Here comes a plane that seems to be
having trouble. The motor sputters, in-
dicating a broken pipe or valve, perhaps.
Awful strain, these races on planes and
pilots. The plane makes a graceful land-
ing and taxis out of the way. The num-
ber is immediately flashed to all pylons.
Why? Inside of three minutes would
come as many inquiries about the plane
and its failure to appear.

Now let's go out to 6EMI, at Pylon
Number 3. We are out of sight of the
grandstand, but we could reach it by
auto in ten minutes through traffic. By
airplane, we could get there in one
minute! The surrounding country is
practically level, but between us and
Pylon Number 2 is a small ravine and
some trees. We can see the planes com-
ing straight toward us, flying danger-
ously low, barely clearing the tree tops,
and now skimming along the ground to
the pylon. They bank sharply, usually
gaining a little altitude, circle the
marker, and fly off toward the field.
This is a five mile race, so they are not
using Pylon Number 4.

(Continued on Page 46)
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Battery Charging with a Synchronous Rectifier
Complete Details Regarding the Construction and Operation of a

Synchronous Rectifier
By G. F. LAMPKIN

ASYNCHRONOUS rectifier is an ex -
cellent source of high potential
d.c. for transmitting, as testified

by the many "syncs" owned by amateur
operators. Such a rectifier, as may be
known, utilizes a synchronous motor, a
commutator disc, and a brush rigging.
The commutator is rotated in step with
the alternating current, and functions
as a switch, reversing at the correct in-
stant so as to bring the output voltage
right side up. In its use for high -volt-
age, full -wave rectified supply it is emi-
nently satisfactory. With a small
amount of care it will function just as
satisfactorily to deliver several amperes
at comparatively low voltages.

The chief advantage of a sync lies in
the range of currents and voltages over
which it can be used. In the role of
battery charging 20 amperes is by no
means the limit of current obtainable;
while for a transmitter the output volt-
age can be run upwards of 3000 volts.
The metal to metal contact assures a
high rectification efficiency. A disad-
vantage is that the rectifier works best
into a resistance load. If an attempt is
made to work into a condenser or in-
ductance, as in a filter system, trouble
immediately develops through sparking
at the brushes. Only by special means
can a filter be used on a sync.

A description of a synchronous recti-
fier will serve the dual purpose of illus-
trating the processes involved in its
operation, and of affording a basis for
constructional work. The heart of the
rectifier is of course the synchronous
motor. The usual nameplate data for a
sync -rectifier motor are IA h.p., 1800
r.p.m., single-phase, 60 -cycle, 110 -volt.
An 1800 r.p.m. motor allows the
simplest sort of commutator construction
with only two segments.

The brush rigging uses two brushes
into which a.c. is fed, and two from
which full -wave d.c. emerges-a total of
four brushes equi-spaced around the
commutator periphery. Fig. 1 shows
the commutator position and current

Fig.l. Commutator Position,

Complete Charging Outfit

flow at the beginning of a positive half
cycle, and at the start of the succeeding
negative half cycle. The disc, turning
1800 r.p.m., advances one -quarter of a
revolution in a half cycle, 1-120 of a
second. Thus the conditions of the
sketches hold true-though the direction
of current in the a.c. source reverses,
the commutator maintaining unidirec-
tional flow in the output.

A I/4 h.p., single-phase induction mo-
tor can be made into a synchronous
motor of only slightly less capacity by
facing off four flats on the rotor, ap-
proximately 1/16 -in. deep, as indicated
in Fig. 2. It is a simple machining
operation, which, with the turning of the
commutator disc, is the total of machine
work necessary. The flats on the rotor of
an induction motor form air gaps across
which the flux is reluctant to slip, and
the rotor holds in step with the impressed

frequency. The induction motor must
of course have four poles, so that its
name -plate speed would be around 1740
or 1760 r.p.m.

Fig. 2. Conversion of Induction to
Synchronous Motor

The commutator disc in Fig. 3 was
designed as small as was consistent for
operation at 3000 volts. The larger the
wheel, the greater is the space available

Fig. 3. Commutator Disc
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for insulation. But also greater is the
power necessary to turn the disc, for the
friction and windage losses are increased.
The disc proper, shown in the sketch,
was cut from %-in. micarta. The bush-
ing for the shaft was turned from 272 -
in. round brass bar; and the commutator
was made from 3/32 -in. brass. The lat-
ter was fastened to the disc by screws
inside the brush path. Both this, and the
filling of the slots between segments
with drive -fit formica plugs, afforded a
smooth brush path. Such a path not only
reduces brush friction, but aids mate-
rially in keeping sparking at a minimum.
In turning the disc a final smoothing
cut should be taken over both segments
and insulating sectors.

lamp to the other two. Determine and
fix the position 9f the brushes for maxi-
mum brilliancy of the lamp. The rec-
tifier is then ready to feed 20 amperes to
a battery, or 3000 volts to a transmitter.

For ordinary battery -charging, a 50 or
75 -watt toy transformer is ideal. It is
cheap, convenient, and usually with ad-
justable secondary voltage so that the
charging rate can be varied. For each
charging rate it is necessary to adjust
the position of the brushes slightly. Both
angular position and pressure on the disc
should be changed till sparking is at a
minimum.

The design data for a transformer
which has been in this use by the author
for over a year are as follows:

Fig. 4. Brush Details

Two bakelite dials were made to the
foundation of the brush rigging. Copper
gauze brushes and brass fittings com-
pleted the assembly, of which Fig. 4
gives details. The set -screw in one dial
was removed and replaced by a threaded
insert in an insulating rod. The latter
was to afford a means of brush adjust-
ment. Four thicknesses of medium cop-
per gauze were used in each brush.

In the adjustment of the brushes lies
the secret of sparkless commutation.
When motor, commutator disc, and
brush rigging have been assembled, the
brushes should be carefully adjusted to
bear equally on the commutator ; the
ends of the brushes should be parallel
to a radius of the disc; the brushes
should be exactly 90° apart; and two
diametrically opposite brushes should
make and break contact with the seg-
ments at the same instant. It is essential
that severe sparking be eliminated, other-
wise the brush and commutator life will
be short. Elimination of sparking on a
transmitter sync spells the difference be-
tween hash, and the distinctive, musical
sync note.

Before using the sync under load the
disc should be thoroughly cleaned, espe-
cially around the insulating sectors, of
all metallic dust. Then place 110 a.c. on
two brushes, 180° apart, and connect a

Core cross section
Core window
Primary winding 330

long leg.
Secondary winding 45

primary.
Voltage primary 110, secondary 16.3, 60 cycles.

The layout was used to charge an
8 -cell, 20 -ampere -hour Edison battery at
around 20 amperes. Such a charge filled
the battery up in short order. More con-
servative rates should be used, of course,
when charging lead cells. The secondary
voltage of the transformer may be cut
as desired by reducing the secondary
turns proportionally. That is, for a sec-
ondary voltage of E, the new number
of secondary turns is E.-16.3 x 45. The
charging rate may be varied by using
variable resistors of appropriate rating
in the transformer primary or secondary.
The best method is to use a tapped trans-
former.

A battery may be charged at around
5 amperes by connecting it to the rec-
tifier output, and placing an electric iron
in series with the 110 -volt lines on the
input-though such is hardly economical,
because the iron gets most of the watt
hours. The service man, however, may
have enough batteries to connect in series
and charge directly from the 110 supply.

The polarity of the output must be
checked each time the rectifier is started

PA" x 11/2"
PA" x 4"

turns No. 20 SCE on

turns No. 12 PE over
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up. The reason is that the rotor of the
motor does not always pull into step
with the a.c. in the same relative posi-
tion. A reversing switch should be put
in some portion of the circuit, for in-

Fig. 5. Circuit Diagram with Reversing
Switch

stance as drawn in Fig. 5. With a d.c.
voltmeter the polarity of the rectifier
can easily be determined, and correction
made if necessary, before closing the
charging switch. An a.c. voltmeter can
be used by closing one side only of the
charging switch. The voltage of both
battery and rectifier in series is then read
across the other open side of the switch,
and that polarity of the rectifier which
gives the smaller reading is correct for
charging.

It is a simple matter to make a shunt
for a milliammeter so that it will read
the d.c. charging current, and by doing
so it will aid materially in the operation
of the sync. The meter in the picture
was a Jewell, pattern 54, 0-100 d.c.
milliammeter. A shunt of 17A" of No.
14 tinned bus wire converted it into a 20 -
ampere meter. If a standard ammeter is
temporarily available it is only a mat-
ter of minutes to find the size and length
of wire necessary to give any desired
ammeter scale on a milliammeter.

The overall efficiency of any a.c. to
d.c. unit is something that is seldom
mentioned. Figures for such range from
50 to 5 per cent. With this outfit the
input to the motor on the sync was 220
watts. If no resistances are used for
charging -rate regulation, that figure may
be taken as representative of practically
the total power loss of the system. The
more power put through the rectifier
into the output circuit, the less is the
cost per unit of output.

As stated before, the rectifier may be
used for a 3000 -volt transmitter sup-
ply. Actually it has been used to rectify
3300 r.m.s. or 4650 peak volts, when
supplying 150 milliamperes to a c.w.
transmitter.

Any a.c. hum from a filter circuit may
best be reduced by increasing the ca-
pacities of the second and third conden-
ser so as to by-pass the a.c. component of
the rectified current. Humless operation
requires that this component be less than
0.1 per cent. With a load of 75 milli-
amperes, 4 mfd. each in the second and
third condensers give 0.07 per cent of
hum, whereas 2 mfd. condensers give 0.3
per cent. When an eliminator is in-
tended to supply more than 85 milli-
amperes a condenser block of 2-6-6 mfd.
is desirable as such a great current drain
increases the tendency to hum.



A Complete Tube Testing Set

WHILE a number of tube testers
have been described in past issues
of RADIO, there have been none

so complete in the number of possible
tests which can be made, as the one de-
scribed herewith. This tester was made
up from suggestions contained in a tube
data book recently published by E. T.
Cunningham, Inc., and with it, the serv-
ice man, experimenter or tube salesman
can tell practically everything necessary
about the condition of any of the stand-
ard tubes.

The tester is shown in the picture,
and the circuit is shown in Fig. 1. The
set has been designed to test all types of
tubes, both a.c. and d.c. with the ex-
ception of the 374 glow tube, the 376
resistance lamp and the 300-A detector.
It will give an accurate indication of
the condition of the elements and, if the
tube is operative, will also indicate the
efficiency of the filament. Above all, it
is inexpensive to construct.

The necessary materials for construc-
tion are given in the list of parts. The
work is simple inasmuch as there are no
complicated circuit arrangements; the
meters, sockets, rheostats, etc., may be
conveniently mounted on a bakelite or
wooden panel, with a cabinet to conceal
the wiring, or can be laid out on a
baseboard. The actual layout and con-
structional details are left to the judg-
ment of the builder, as it is thought that

 0- 32 7.

 C1-.322
CX
.C7X- 220.
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By CLINTON OSBORNE

the circuit diagram and picture will fur-
nish sufficient data for all practical pur-
poses.

In building the test set, the variable
rheostat should be of the 10 -ohm size,
capable of carrying PA amperes under
continuous load. The fixed resistance R
should be exactly 6 ohms, and is placed
in the negative A lead from the No. 2
and 3 sockets to the 4 -volt line of the
battery. The switchboard key must be
connected so that in its normal position
it will indicate short circuits. If this
connection is reversed so that the emis-

6 0/MV

.101YATT HoYa
IMISSION.

1 2 C-377
PROYCT/Y1

P .90.YOITS
/9MP

1111I 1111 r
2 791,11

MA

040 M " MpDf1 SO, 7.3 DIE
Pao KfY .16M7Pir

SHORTS

sion reading is taken first, the meters or
the tube may be damaged, it the tube
elements are shorted together.

To place the set in operation. turn the
rheostat on slightly and set the switch
to the point indicating the corresponding
socket number or numbers, these figures
indicating which tubes may be tested in
the correspondingly numbered socket.
For example if switch is on contact 2-3,
type '99s, 220s, or 322s in socket No. 2
may be tested, and '99s in socket No. 3
may be tested. If switch is on contact
4, C -11s, 12s and 326s may be tested

Panel New, showing .4rrangement of Sockets and Meters

CX 300 k
CX-30.1A

.C.112 .671- 540.
a.326 :CE- 37 CI-.1.122t

CE -57 - CI -371A
4

4
Se

- 4-5 rags

Fig. 1. Circuit Diagram of Complete Tube Tester
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in socket No. 4 and so on: the tube
to be tested is then inserted into its
proper socket.

Note very carefully whether the dial
lamps Nos. 1 and 2 are lighted, or even
very faintly glowing. If they are, it is
an indication that two or more elements
within the tube are shorted, or that the
filament is open and resting against the
grid. To determine if the latter is the
case, turn the rheostat up and if no reg-
ulation of voltage is possible, an open
filament is indicated. If lamp No. 1

lights, a short between filament and grid
is indicated ; if No. 2 lights, it indicates
a short between filament and plate; if
Nos. 1 and 2 light, it indicates a short
between grid and plate.

If neither lamp lights, then the ele-
ments are free from short circuits and
the rheostat should be turned up until
the voltmeter shows that exactly the
proper voltage, as given in the accom-
panying chart on voltage and emission
limits, is being applied to the filament.
If the rheostat has no effect on the fila-
ment voltage it indicates an open fila-
ment, either broken or burned out.
When the voltage is correct, momentar-
ily press the switch indicating the emis-
sion current.

(Continued on Page 50)
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The Marshall Short -Wave Receiver
A New Short -Wave Circuit Developed for the Navy and Using Screen -Grid Tubes

By S. R. WINTERS

NEW high -frequency receiving set
designed and built at the Bellevue
Naval Research Laboratory incor-

porates the screened -grid or four -ele-
ment electron tube. This receiver, in-
tended for use on battleships and other
floating units as well as at shore stations
of the United States Navy, marks the
introduction of a push-pull, screened -
grid type of receiving set in the Govern-
ment service-a type of amplifier already
popularized by broadcast listeners and
radio amateurs. However, this novel
circuit is said to be the most sensitive
yet developed by the Navy for high fre-
quencies.

This high -frequency receiver is de-
scribed as a single -stage tuned radio -
frequency amplifier, preceding an auto -
dyne detector and two stages of audio -
frequency amplification. It is a six -tube
unit, including two four -element tubes,
connected for push-pull operation, as
well as two detector tubes. A frequency
range from 4,000 to 25,000 kilocycles
is embraced-this extensive wavelength
range requiring the use of five inductance
coils of varying sizes. Thomas A. Mar-

a student and research
worker in electron tubes at the Bellevue
Naval Research Laboratory-designed
this receiver.

The so-called "Marshall Receiver"
employs two tubes of the '22 type in the
radio -frequency circuit-each of these
tubes having two grid elements and being
wired for push-pull operation. These
two four -element tubes operate on 3.3
volts for the filaments, 120 volts for the
plates, and 60 volts for the plate
screens.

The two detector and two audio -fre-
quency tubes are the '01A type and re-
quire 5 volts on the filaments. Forty-
five volts are impressed on the plates
of the detector tubes but this potential
may be varied by use of a potentiometer.
The two audio -frequency tubes use only
60 volts on their plates as the sole nega-
tive bias available for the grid elements
is a one -volt drop in the filament rheo-
stat. The batteries necessary for the
entire power supply are a 6 -volt, 100 -am-
pere -hour storage battery for the A sup-
ply, and a 120 -volt B battery with 45 -
and 60 -volt taps.

The antenna circuit of this novel
short-wave Naval receiver consists of a
small antenna coupling condenser, con-
nected through a series inductance to the
ground. This series inductance coil is
coupled to the tuned input -inductance
of the amplifier. These two inductance
units are wound on a plug-in coil system.

When the latter is plugged into the re-
ceiver, the tuned -input inductance is con-
nected across the tuning condenser or
series inductance. A compensating con-
denser is employed across the tuning con-
denser to compensate the extra residual
capacity which is present in the tuned
detector circuit. This effects a dial align-
ment of the two circuits, thus insuring
a similarity of dial readings for both the
radio -frequency and detector variable
condensers. The tuned circuit of the
radio -frequency amplifier tuning con -

that of the internal tube output impe-
dance. This could, in a receiver of lim-
ited tuning range, be accomplished by
adding a plate -circuit tuning control.
But as simplicity of control, and a mini-
mum of parts and space, is a general and
important requirement in Naval service
receivers, attempt has been made to em-
ploy fixed chokes for this purpose."

Therefore, in the "Marshall Re-
ceiver," two high -inductance, low -ca-
pacity chokes are employed throughout
the frequency range of 4,000 to 25,000

Marshall Short -Wave Receiver, as Used by Navy

denser and the radio -frequency amplifier
grid -circuit inductance feeds to the grids
of the two push-pull tubes through two
grid -coupling condensers.

The tuning condenser comprises two
series halves with a rotor member com-
mon to both. The rotor is connected
to the filaments and virtually is at
ground potential. This is intended to
eliminate hand or body capacity effect.
Likewise, this series connection affords
a relatively low capacity value-a mini-
mum of approximately 8 mmfd. and
a maximum of 57 mmfd. This gives
a ratio of about 7.1 to 1, and yet the
maximum capacity is quite small-result-
ing in a relatively high ratio of induc-
tance to capacity. This is essential to
effective amplification. The radio -fre-
quency amplifier grids obtain their
direct -current bias through 1-megohm
grid leaks, which are connected to the
junction between two filament -control
resistances, thus affording a negative
bias of 1.7 volts. The plate screens are
maintained at plus 60 volts with respect
to the filaments.

"In all amplifier work," emphasizes
the Bellevue Naval Research Labora-
tory, "it is essential for greatest ampli-
fication that the external plate circuit
impedance be kept relatively higher than
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kilocycles. A third and similar choke
has been positioned at the junction of the
two plate chokes and in series with the
B battery lead -wire. The latter choke
coil serves the function of barring radio -
frequency currents from the B -battery
circuit. This additional or third choke
likewise serves the purpose of isolating
the junction of the two plate chokes from
the ground potential. This permits of
the chokes finding their own electrical
center, which may be different from that
of the apparent center, due to electrical
irregularities in the two tube and choke
circuits. This arrangement is an aid in
the preservation of symmetry, which is
essential to efficient and stable operation
of the receiver at the ultra -high fre-
quencies.

The detector circuit and the radio -
frequency amplifier are in individual
shielded compartments. The two are
coupled by two fixed condensers, small
enough to prevent reaction of the am-
plifying circuit on the oscillating detec-
tor circuit. The capacity values of these
two condensers, however, are not detri-
mentally low-that is, they do not cause
a loss of signal in so far as ear tests
can determine.

The tuned detector circuit employs a
"plug-in" inductance system similar to



that used in the antenna circuit. This,
labelled "Detector Coil," includes the
grid inductance and the tickler feed -back
inductance. The tuning condenser in
the detector circuit is similar to that em-
ployed in the amplifier circuit. The
push-pull performance of the two de-
tector tubes again gives practical appli-
cation to the sound engineering principle
of a large inductance in relation to ca-
pacity. This insures a greater amount of
inductance with which to couple the in-
ductive tickler feed -back than any single -

ANT.

GND

C3 C4 C4 Cs

tube circuit. Furthermore, we are as-
sured by the Navy Department, this
combination gives a circuit that oscil-
lates with ease throughout the entire fre-
quency range from 4,000 to 25,000
kilocycles.

The tickler feed -back inductance coil
is tapped in the center-the two ends
being associated with their respective
plates and the center to the plus -B bat-
tery through a radio -frequency choke
and the primary winding of the first
audio -frequency transformer to the re -

V4
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0

1C7
1L

C5

(15

Cio

V,-Radio-frequency amplifier tubes, type
UX-222.

V, V.-Detector tubes, type UX-201-A.
V, V.-Audio Amplifier tubes, type UX-

201-A
L,-Antenna Coupling Inductance.
L.2-Radio-frequency amplifier grid circuit

inductance (Both L, and L, wound on r.f.
amplifier coil form).

L,-Tickler feed -back inductance. (Wound
on "DET" coil form).

L.-Detector grid circuit inductance. (Wound
on "DET" coil form).

L, L.-Low distributed capacity 250 m.b.
plate chokes in r.f. plate circuits.

L, L.-Low distributed capacity 250 m.h.
plate chokes in battery leads.
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generative -control potentiometer slider.
This, in turn, is connected across 45
volts. Regeneration or oscillation con-
trol is effected by varying the direct -cur-
rent voltage on the plate elements of the
two detector tubes, using the potenti-
ometer for varying the potential. The
potentiometer slides, operated by manip-
ulation of a knob on front of the radio-
-receiver panel labelled "Regeneration
Control," is by-passed to shield or
ground through a 2-microfarad con-
denser.

Cpl
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-6 +6 -B +45 +60 PHONES

Circuit Diagram of Marshall Short -Wave Set

C,-R.F. amplifier tuning condenser.
C,-Detector circuit tuning condenser.
C,-Antenna coupling condenser.
C.-Compensating condenser to assist in dial

alignment of r.f. and "DET" tuning con-
denser.

C, C.-Grid coupling condensers from tuned
r.f. circuit.

C, C.-Balancing condensers to balance out
reaction of amplifier on autodyne circuit.

C. C,.-Coupling condenser from r.f. stage to
autodyne circuit.

C,, C,,-Detector grid condensers.
CH, --Bypass condenser on plate screen volt-

age lead.
CH-Bypass condenser on oscillation control

resistance.
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C,, C,. CH-Bypass condenser on battery
leads.

C,,-Tuning condensers on second audio
transformer to cut out audio oscillation.

R, R,-Grid closure resistances to establish
proper bias on amplifier tubes.

R. R.-Grid leak resistances for detector
tubes.

R.-Fixed resistance in series with R. giving
3.3 volts on amplifier tube filaments.

R.-Variable filament control resistance.
R,-Potentiometer 100,000 ohms on 45 -volt

detector plate battery for oscillation con-
trol.

S,-Filament switch that also disconnects R,
from circuit.

T, T2-Audio-frequency transformer type
CAY 4342.
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The first audio -frequency tube is fed
from the secondary winding of a trans-
former - type CAY4342 - while this
tube's plate circuit feeds into the primary
winding of another transformer, of the
same type as the first. The primary
winding of the second transformer is
slightly tuned with a .0001-microfarad
by-pass condenser on the oscillation -con-
trol resistance. This, in effect, cuts down'
the amplification of the higher audio -
frequencies, above 1,500 cycles, and cor-
respondingly reinforces the lower fre-
quencies. The secondary winding of this
transformer feeds the second audio -fre-
quency tube, while the plate circuit of
the latter extends to the telephone con-
nection and through the head telephones
to the 60 -volt B -battery terminal.

The controls on the front of the re-
ceiver panel, reading from left to right,
are the radio -frequency tuning condenser
for bringing into resonance the radio -
frequency amplifying stage, the auto -
dyne -detector -circuit tuning condenser,
and the regeneration control. An "on"
and "off" filament switch is located cen-
trally and near the bottom of the front
panel. This switch opens both sides of
the filament battery and at the same
time opens the potentiometer across the
45 -volt supply, thus preventing the B -
battery from discharging when the re-
ceiving set is not in operation.

A voltmeter gives indication of the
filament voltage on the '01A type tubes.
When the voltmeter -push-button switch
is pressed the maximum B voltage as ap-
plied to the two screened -grid tubes is
indicated. These four -element tubes re-
quire a filament voltage of 3.3 volts and
this current is supplied when the volt-
meter reads 5 for the 'A tubes. A single
filament rheostat is supplied for the A
battery control. The screened -grid tubes
are fed with energy through the latter
resistance unit and through an addi-
tional series resistance. The latter should
afford a drop of 1.7 volts as required
for the efficient operation of the receiver.

The receiver is 22% in. long, 10.34
in. high, and 9r/4 in. deep. The parts,
including diaphragm shielding and wir-
ing, are made secure to the front panel.
Withdrawal of the latter displaces com-
pletely the receiving set from the box
and at the same time automatically dis-
connects battery, telephone, antenna,
and ground leads. These leads, entering
the box or receiver container, are per-
manently fixed to the box fittings. The
external connections are made to the re-
ceiver circuits through sliding contacts,
which close when the panel is secured
in place.

The outstanding feature of this new
short-wave circuit-its extreme sensi-
tivity-is also its serious limitation.
"This receiver has much greater sensi-
tivity at the higher frequencies than any
previously supplied to the service," is
the unqualified statement of the Navy
Department. For this same reason, the

set must be mounted on a shock -absorb-
ing pad and the detector tubes inserted
in jackets of sponge rubber; otherwise,
microphonic noises are so disturbing as
to practically defeat the otherwise su-
perior merit of this receiver, namely, ul-
tra -sensitivity.

"The high -frequency receivers as de-
veloped in the past," points out the Bel-
levue Naval Research Laboratory in dis-
cussing the theory and operation of this
new circuit, "using the customary three -
element tubes, have been incapable of
giving much amplification over the
higher -frequency end of their range and
in some cases give a loss above 8,000 kilo-
cycles. With the development of the
new four -element tube, which may be
called the shielded -plate tube, together
with a new circuit arrangement, it is
possible to get an appreciable amount of
amplification over the entire high -f re-
quency band as now employed.

"The two factors which have pre-
viously prevented radio -frequency am-
plification at the higher frequencies have
been the relatively low input impedance
of the tube and the low ratio of induc-
tance to capacity, which has existed when
using the three -element tube. The low
input impedance has resulted from the
relatively high grid filament capacity
which has under operating conditions
been in effect several times the geometri-
cal capacity-being controlled principally
by the grid -plate capacity.

"The new circuit employs a push-pull
type of radio -frequency amplification,
where each of the tube -grid -filament cir-
cuits are across but half of the tuned
circuit input voltage. This decreases the
grid -filament conductance to half for
each tube and as the two reactances are
in series the total conductance across
the tuned circuit is one quarter what it
would be for a single -tube -amplifier
stage. When the effect of the grid -plate
capacity of the three -element tube is con-
sidered it is apparent that the push-pull
combination with four -element tubes
will increase the tube input impedance
many times. This improved condition
makes it possible to maintain a much
higher potential across the tuning -con-
denser terminals, or the two input grids,
than by previous methods. The use of
the symmetrical push-pull circuit, which
permits a larger ratio of inductance to
capacity to prevail, together with the
adoption of the four -element tube, has
been highly responsible for the improved
results at the higher frequencies."

The two screen -grid tubes are
equipped with balancing condensers to
avoid interplay or disturbing reaction
between the stages of radio -frequency
amplification and detector. These con-
densers are located beneath the two holes
in the cover which have been blanketed
with a butterfly -spring arrangement.
Reaction between the different stages in
the circuit may be overcome by shifting
the vacuum tubes in different sockets.
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If, however, the trouble persists, the
Navy Department indicates that the bal-
ancing condensers will accomplish the
desired result if this procedure is fol-
lowed:

The receiver-which may be operated
on an antenna only a few feet in length
or one several wave -lengths long-is
connected to the pickup system and
No. 1 inductance coil brought into use.
The cover over the adjusting holes in
the main cover is removed or loosened
and turned 90 degrees, in order to render
accessible the condensers with the main
cover closed. The lock -screws on these
units are loosened.

The receiver circuits are brought in
resonance with the detector oscillating.
An unbalanced condition is evidenced
when the tuning of the radio -frequency
circuit through resonance with the de-
tector circuit, when it is barely oscillat-
ing, produces a squeal in the head
telephones or stops oscillation. This con-
dition is well-nigh ever present, but it is
possible to obtain an adjustment where
the reaction is not evident when the
oscillation control is set one-half of a
small division beyond the point where
oscillation starts.

The oscillating circuit should be set
to this point and the radio -frequency
control operated back and forth past the
resonance point until the balancing con-
densers are adjusted. If the receiving
set is apparently balanced at the top,
middle and bottom of the frequency
range of inductance coil No. 1 then it is
to be assumed that a satisfactory balance
has been assured for the four other in-
ductance coils. For the balancing con-
denser adjustments a bakelite, fiber or
hardwood screwdriver is used, since the
presence of metal would defeat any at-
tempts to adjust these balancing con-
densers.

While the Radio Division of the Bu-
reau of Engineering is prone to classify
this new short-wave receiver as still in
an experimental stage ---clue to its ten-
dency to set up microphonic noises
when not situated in a shock -absorbing,
steadfast position-twelve or fifteen
units have been manufactured. Several
of these have been introduced to Naval
service-both on surface and subsea
craft-and when subjected to compara-
tive tests with a standard short-wave set
of Navy design the results have been
gratifying, in some particulars at least.

For example, while in service on the
Eagle, a patrol boat for conducting
sound and radio experiments, the
strength of the signals received by the
"Marshall receiver" were stronger than
those tuned by the standard Navy short-
wave set-though the signals of the
latter were more readily tuned and the
distant stations more easily located. The
selectivity of the "Marshall receiver"
was marked and once the stations were
logged the dial could be consulted time

(Continued on Page 49)



TECHNICAL BRIEFS

TRANSATLANTIC radiotelephone serv-
ice between the United States and

Great Britain as well as various cities
of Continental Europe, Canada, and
Cuba is normally available from 5:30
a. m. to 8:00 p. m., eastern stand-
ard time. The British receiving station
is at Cupar, Scotland, as far north as
conveniently possible so as to reduce
interference caused by atmospheric dis-
turbances.

THE R. C. A. projector system used
in long distance radio communica-

tion includes both directive transmission
and directive reception on short waves.
Several receiving antennas, directive in
themselves, are spaced so as to eliminate
the momentary fading which originally
limited the use of short waves.

RILWAY radiotelephone equipment
has been developed for front -to

rear communication on long freight
trains. A four -months test of the equip-
ment by the Chesapeake & Ohio Railroad
showed that telephonic communication
could be maintained between the loco-
motive and caboose whether the train
was standing or in motion and even
when the train was broken if the separa-
tion did not exceed five miles. A signal
system of lower power has been de-
veloped for service between the front
and rear of long freight trains. One-
way telephonic communication with low
power equipment may also be maintained
between the yardmaster's office and any
locomotive in the yards.

THE demand for quartz crystals for
controlling the frequency of radio

transmitters is supplied mostly from
Brazil. The present price is about $3.00
per lb. To be acceptable to the Naval
Research Laboratory at Anacostia, D. C.
they must be single crystals weighing
at least two pounds and must show
growth lines on at least two faces.
They must be free from imperfections
such as internal fractures and inclusions
of foreign matter. They must be ab-
solutely clear when viewed by trans-
mitted light.

THE radio experimenter may find
much interest in utilizing the ra-

diated output of a short-wave oscillator
to produce luminous discharges through
rarefied gases in tubes such as the neon
tubes which are now used in electric
signs. Whereas a high voltage is neces
sary to produce a glow when low fre-
quency alternating current is used,
relatively low voltages are needed at
high frequency.

Thus James and Wilfred Taylor, in
a recent issue of The Wireless Engineer,
London, describe some experiments with
a 35,000 k.c. (8.57 meters) oscillator
whereby beautiful discharges were pro-
duced at 15 volts. In the circuit diagram
of Fig. 1 the plate B and the grid D are
connected to two parallel copper wires
about 50 in. long and 3 in. apart. A

DISCHAROE
TUBE

Fig. 1. Circuit Diagram for High Frequency
Generator and Discharge Tube

.001 mfd. variable condenser is shunted
across the ends of these wires at A C,
being connected to the positive terminal
of a 220 -volt d.c. source and C to the
negative terminal. E, F, G, H is a tuned
system coupled to A B D C by the
Lecher wire method. Two annular rings
of copper foil are wrapped around the
outside of the glass tube to serve as
electrodes.

Different colors and forms of dis-
charge occur as the gas pressure or gas
composition is varied. The experiments
were made with air, neon, helium and
mercury vapor. The discharges are
caused by the motion of the electrons
between the electrodes; light is emitted
as an electron jumps from an outer to
an inner orbit as it collides with a gas
molecule.

THE economically -minded person
sometimes objects to the thought of

using an apparently wasteful voltage
divider to supply 45 and 90 volts to
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a radio set from a rectifier -filter system
which also supplies 180 volts or more
for a power tube. But when it is re-
alized that the waste current through
the divider not only may improve the
voltage regulation or stability of voltage
output, but also reduce the strain on the
filter condensers, its use is well justified.

A rectifier -filter system is a constant
wattage device. The voltage drops as
the load or current drain increases, in-
creasing the load resistance decreases the
load current. When the current drain
is increased from any tap, the voltage
output and current supplied from the
other taps is correspondingly decreased.
Part of the increased load current comes
from the rectifier -filter system and part
from the voltage divider system, both
at the expense of decreased voltages.

These facts are used by the Aerovox
Wireless Corporation the ad-
vantage of a low resistance voltage di-
vider over a high resistance device, i. e.
the advantage of a voltage divider hav-
ing a relatively high waste current. Tests
were made with eliminators having a
wide range of regulation curves and
with voltage dividers having waste cur-
rents of 5, 10, 20 and 30 milliamperes.
In all cases the calculated load was as-
sumed to be 20 m.a. at 180 volts, 12
m.a. at 90 volts, and 2 m.a. at 45 volts.
The results are tabulated herewith to
show the voltage change produced at
any tap by increasing or decreasing the
load by 1 m.a.

I. 5 MIL VOLTAGE DIVIDER
Tap 45V. 90V. 180V.
45V. 4.25 1.85 negligible
90V. 2.20 3.98 1.88

180V. 0.53 1.40 1.25
II. 10 MIL VOLTAGE DIVIDER

Tap 45V. 90V. 180V.
4-5V. 3.02 1.37 negligible
90V. 1.53 2.95 1.30

180V. .38 1.05 .87
III. 20 MIL VOLTAGE DIVIDER

Tap 45V. 90V. 180V.
45V. 2.05 .96 negligible
90V. 1.12 2.03 .93

180V. .25 .73 .63
IV. 30 MIL VOLTAGE DIVIDER

Tap 45V. 90V. 180V.
45V. 1.75 0.56 negligible
90V. .92 1.17 0.77

180V. .21 .50 .50

Thus it is shown that an increase in
the load resistance at the 45 -volt tap of
a 5 m.a. divider so as to produce a de-
crease of 1 m.a. at that tap, will cause
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increases of 4.25 volts at the 45 -volt
tap, 2.2 volts at the 90 -volt tap, and 0.53
volts at the 180 -volt tap, as compared
to 1.75, .92 and .21 volts respectively
when using a 30 m.a. divider. A de-
crease in the load resistance to produce
a 1 m.a. increase in current causes volt-
age drops of corresponding values. The
90 -volt tap is evidently the most easily
and greatly disturbed, and the 180 -volt
tap, which feeds without passing through
the divider, the least disturbed by any
change in the load. As the 45 -volt tap
is very sensitive to changes of load at
45 volts, many eliminators do not work
satisfactorily when feeding a set which
has a large 45 -volt load, like a super-
heterodyne.

It is evident that voltage variations
due to variable loads may be minimized
by using as heavy a waste current as
possible. Furthermore the rise in voltage
due to removing the load is thus
minimized.

THE general theory of sound picture
reproduction which was recently

explained in these columns, was based
upon the Vitaphone and Movietone sys-
tems, which record the sound waves on
phonograph records, or film respectively,
in the form of parallel lines. A third
system was inadvertently omitted, this
being known to the trade as the Photo -
phone system. The latter is similar to
the Movietone in that the sound waves
are recorded photographically on the
same film with the picture, but these
waves are in the form of a single, jagged
heavy line that looks like a cross-section
of a mountain range. Its width varies
in accordance with the frequencies re-
corded. A photoelectric cell and aperture
somewhat like the Movietone system
converts this solid black strip into sound,
to be amplified and projected into the
theatre by means of loud speakers.

Many of the latest types of motion
picture projectors are equipped with spe-
cial fittings so that any of the three sys-
tems of sound reproduction can be used
by changing the aperture plates, projec-
tion lenses, and making minor adjust-
ments requiring only a few minutes. The
size of the picture on the Photophone
film is somewhat smaller than for ordi-
nary silent pictures, so as to allow a
greater width for sound recording, but
the picture is rectangular in shape in-
stead of square as for the Movietone sys-
tem shown in the September issue. This
requires a different set of lenses, and a
smaller aperture for the picture, but the
change is quickly made, and hence no
inconvenience is caused by the different
systems. Probably the first radio movies
which will eventually be made available
to the general public will use this system.

AN exhaustive series of measurements
of the amplification and selectivity

of sixteen different types of r.f. coils,
by Alfred J. Daniels of Aero Products,

Inc., shows that in the conventional
r.f. circuit the most efficient prac-
tical type of those coils tested has its
primary wound to occupy in. inside
and opposite the low potential end of
the secondary. But by means of a spe-
cial circuit, herein described as the
"Chronophase," still better results with
screen -grid tubes were secured from an
autotransformer whose primary is a por-
tion of the secondary, the low potential
ends being common.

All of the coils were of the type
shown in Fig. 1, being air -spaced wound
to approximately the ideal shape -factor

Fig. I. Type of Coils Tested

and supported by a skeleton bakelite
frame to minimize insulation losses.
Each type had various numbers of prim-
ary turns and, where possible, was tested
with variable coupling. The secondaries,
measured independent of the primaries,
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had an inductance of 167.4 microhenries
and an r.f. resistance of from 3.85 ohms
at 550 meters to 9.6 ohms at 200 meters.
These figures are changed by the pres-
ence of a primary.

490 +RV

Fig. 3. a. R. F. Circuit Connections for
Screen -Grid Tube with Conventional

Transformers

The coils under test were supplied
with a constant input signal at various
frequencies in the broadcast spectrum,
and the output was measured with a

1.90 4-180

Fig. 3. b. R. F. Circuit Connections for
Screen -Grid Tube with Autoformer

vacuum tube voltmeter. The test condi-
tions were nearly identical with those
surrounding a coil in an actual receiver.

Fig. 2 shows the amplification curves
obtained with the autotransformer and

(Continued on Page 56)

.... .....18... .....
...... ....

36
.....-

......
36 ....

36
...... ....

s` .II,'Z'

i''/
/...../

../

........ ...

0.''''

/
...../

.-........................
9 ..... .............

...... 4............5
.... .......

...--

-.-

AUTOFORNIER

iPRIMARY

1.2 PRIMARY

ric..2

_
200 250 300 350 400 450 530

WAVELENGTH IN METERS

Fig. 2. Amplification Curves for Three Types of Coils with Varied Number of Turns

38 RADIO FOR NOVEMBER, 1928



hC COM MERC I A L
BRASSP OU N DE

Sk Department
for the Operator
at Sea ad Ashore

A LEITER from Fred M. Winckel comments
upon L. W. Gillis' article in June RADIO.

Mr. Gillis, you remember, pointed out sev-
eral reasons why radio operating conditions
seem to be going from bad to worse, and
made a few suggestions which might help
remedy the situation.

Mr. Winckel believes that the only way
to improve matters is to go right down to
the bottom of things and attack the existing
radio laws. No doubt he is right; but, as
he goes on to say, the radio operator alone
is not in a position to approach the radio
commission or the senate committee on such
a subject. He feels that the idea of an asso-
ciation of sea -going operators is still good,
even if it has failed on several attempts.
That is a subject that is always open for
debate.

Even if we had an association of radio
operators; even if we were solidly organized;
where would it get us? Our strength would
serve as a threat, but would the threat scare
anyone into improving conditions for us? It
would certainly antagonize the steamship
companies, the radio companies and even the
ill-informed public. "Radio operators imperil
many lives." We can see the newspaper head-
lines-and the general public thinks we are
having a lovely time of it.

No, radio operating is a profession, and
strikes always belittle a profession. The world
as a whole is drifting away from such meth-
ods of improving conditions; conditions are
improving themselves. Employers are ac-
quiring educations; they are learning,
through the advancement of psychology, that
it is to their advantage to show a little con-
sideration to their employees.

We'll agree with you that our theorizing
sounds very nice, but that it does not apply
to our situation. Why? Are we so different
from all other professions?

Well, here's our theory; and this is open
to argument. We may be on the wrong
track entirely. Anyway, it is our humble
opinion that the great majority of operators
take life too easily. It is difficult for a man
to go onto a job, boss of his own time and
unwatched by any authority, without falling
into easy going habits. It is extremely diffi-
cult when the operator knows full well that
he can do all that is required of him in three
or four hours a day. If he can handle his
job in four hours of concentrated effort, why
shouldn't he do so? That's reasonable logic.
But here's the reason why he shouldn't; the
reason why he should find enough work to
keep him busy for at least eight hours a day
as regularly as any man on the crew.

The general impression is abroad that the
wireless operator has an easy time of it. This
starts with the other officers immediately as-
sociated with the op. It spreads to the crew,
to the marine offices, to the higher officials.
Not one man in a thousand gives the radio
operator credit for doing a good day's work
in all his existence. And here we have it.
The officials require very little from an
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operator; and pay him what the fulfillment
of those requirements are worth to them. The
operator works about as hard as he is paid
for; the report gets out that the operator
has an easy life; the officials-etc., etc. It
goes around in circles.

Now what can we suggest as a remedy
for this peculiar condition? In the first place
the operator, every operator, must make up
his mind to putting in a good, full eight -
hour day. He should make out a schedule
for himself and, figuratively speaking, "punch
the clock." He should win the captain and
the mates to his side by voluntarily giving
them every available aid to navigation. He
should insist that that is a part of his work
and he is paid for doing it. (Fingers crossed).
If the engineers ask for any aid on their
generators he should jump at this oppor-
tunity of winning their friendship. While
listening in for "roll -calls" and other signals
he should not only keep his log up to date,

And one parting shot to the man who in-
tends to take one trip or spend one year,
then quit. You will get a whole lot more
out of your trip or your year, you will have
more to look back upon, and you will equip
yourself for a more successful future if you
will play the game as if it were to be your
life's work. While you are in it feel yourself
a part of our development program. Men,
it's up to you.

A PRACTICAL "B" ELIMINATOR
FOR SHIP USE

By R. M. HUGHES

Many sea captains, as well as mates, engi-
neers and radio operators, have their own
broadcast receivers aboard ship. Yet few
of them use a B eliminator, although there
is no place where local conditions are better
suited for its use. The ship dynamo supplies

"B" Eliminator for D.C. Supply

but file away in his head, every bit of infor-
mation possible so that if anyone asks him
any questions he might be able to give the
impression that he is well informed. In brief,
he must consider his job more important than
his officials consider it, and organize it ac-
cordingly. How long, under such conditions,
would it take for a vastly different sort of
"underground telegraph" message to be buzz-
ing in the ears of the officials?

This should be the one great object of an
organization: to so enthuse the mass of oper-
ators with the possibilities of improving con-
ditions ashore and afloat that they will carry
out the suggestions just made. Let the or-
ganization be formed to promote the mem-
ber's interest in his work. Every operator
must feel his responsibility in this matter or
the situation will be worse twenty years
from now than it is today.
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direct current at about 110 volts. This con-
tains a commutator ripple which must be
filtered out before it is suitable for use as
the plate supply for a radio set.

All that is needed to make the satisfactory
battery eliminator shown in the picture and
circuit diagram herewith, can be bought at
a chain store for less than four dollars, or
for slightly more if purchased from a reg-
ular dealer in radio parts. This equipment
can be quickly and easily assembled on a
baseboard and will furnish hum -free current
at 45 and 90 volts.

An ordinary snap -switch is used to turn
the current on and off. The choke coil has
an inductance of about 20 henries. Each of
the three condensers has a capacity of 1 mfd.
and should withstand 200 volts. The voltage
dividing circuit consists of two 2 c.p. lamps
connected in series, one being connected di -
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rectly to the negative side of the ship's
generator and other through the choke coil
to the positive side of the line. The center
tap gives 45 volts.

As a ship's power system is not grounded,
a necessary precaution requires a 2 mfd. con-
denser in the ground -lead of the receiver.
This does not interfere with the receiver's
r.f. ground, but does prevent shorting the
ship generator.

70 tth

6fiYfREOR

Circuit Diagram

All of the parts can be assembled on a
baseboard 6 by 10 by in. The condensers
can be stacked on top of one another and
held in place by a small strip of brass. This
device has proven to be satisfactory with
many different receivers in many locations.

TRANSLATION OF ESSENTIAL
WORDS USED IN XDA

WEATHER

By PAUL 0110
Several operators have asked me where I

got the impression that XDA weather is easy
to translate l Here is a list of twenty words
that chiefly constitute the construction of these
weather reports. Of the twenty, there are only
eight whose meaning in English is not self-
evident. Judge them for

From experience I have found that the
weather contained in the number groups, from
coast towns, is the most desired.

In the first group the first three figures are
the barometer in centimeters. The fourth is
the wind direction, and the fifth the wind
force. In the second group the first figure is
the state of the weather, and the third is the
sky report. These figures can be very easily
decoded by referring to a copy of "Radio
Aids to Navigation," which can be purchased
for seventy-five cents at any store that car-
ries hydrographic publications.

Here are the words:

ENGLISH

Somewhat
Lower
Cape
Coast
Of
Light
Of the
The
East
Strong
Gulf
As far as, or to
Moderate
Very
North
West
East
Shifting, or changing
South
Winds
Northeast
Northwest
Southeast
Southwest

SPANISH

Algo
Baja
Cabo
Costa
De
Debil
Del
El, or La
Este
Fuerte
Golfo
Hasta
Moderado
Muy
Norte
Occidental,
Ocste
Rolando
Sur
Vientos
Noreste
Noroeste
Sureste
Suroeste

or Occ.

CCA, ANTOFAGASTA, CHILI

By CHARLES F. STEWART

Having read pleas for South American
material in the Commercial Brasspounder,
I decided to take advantage of a stop -over
in Antofagasta last May to check up on
Station CCA.

CCA is a naval station and handles Gov-

# .90- V017(

0 CI.' PIM?

# 4S Y 017if

CPPIMP

for Eliminator

ernment business only, on 1800 and 2800
meters. It is intended, however, to install a
600 -meter spark, with which to handle com-
mercial ship to shore traffic. Perhaps this
service has already been inaugurated.

I was cordially met by the chief operator
of CCA, Mr. Stienbacher, who kindly showed
me the installation and later introduced me
about the town, even throwing a party for
me. He told me that I was the first Amer-
ican operator he had met and asked that I
extend the invitation to any other operators
who might come to Antofagasta, which I
hereby do. Take him up if you ever drop
your hook in Antofagasta; you will not be
sorry.

Now for the station: CCA is housed in a
three-story building. Mr. Stienbacher and
family live on the first floor where the power
supply is also located. On the second floor
are the living quarters of the three assist-
ant operators, while on the third floor are
the receiving apparatus, control room and
land line.

There are two receivers, one Marconi, the
other made by Telefunken. The transmitter
is on the ground floor near the generators,
and is a 10 kw Marconi outfit, with 10 1 kw
tubes. The transmitter occupies a room to
itself and is surrounded by a brass rail, only
the tubes and rheostats being mounted on a
panel.

Although the soil is extremely dry a
ground is used for transmission and recep-
tion. I asked Mr. Stienbacher about the pos-
sibilities of a counterpoise, but he had never
heard of one and was quite interested when
I explained it to him. A Marconi engineer
made the installation and I cannot under-
stand why he didn't install a counterpoise.

The Chilean Navy was experimenting
with short waves at that time, and was send-
ing its operators small booklets on that sub-
ject. It might be well to mention that all
stations in Chili are under the control of
either the Chilean Army or Navy. The
Navy maintains a school in Valparaiso,
where its operators are trained. English
equipment predominates, although a few
Telefunken tubes and receivers are used.

To listen to a Chilean coast station han-
dling commercial traffic you would think the
operators and equipment very poor, but the
stations handling government traffic have
first-class equipment and operators. Only
men with a high rating are used for this
type of service. It is easier to understand
this when it is known that the Chileans be-
lieve the Army and Navy to be the most
important elements of their country's organ-
ization.

Mr. Stienbacher speaks excellent English
and is very anxious to get acquainted with
American operators. As we said before, if
you want to be well received, drop in on
CCA.
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AN EASILY CONSTRUCTED
BREAK-IN

By J. A. BENDER, S. S. West Cactus
A LOT of fine machine work can be put in

on a break-in, but when the all-im-
portant consideration is cash there is just one
item, outside of efficiency, to be discussed,
and that is simplicity. Therefore, if you are
interested, read about the one you can make
out of parts retrieved from your junk -box.

Delve into the aforementioned curio shop
and bring out the following trinkets:

I piece of bakelite panel 5"x3".
1 piece of bakelite strip 3"x1/2".
1 piece of heavy brass strip 3"x1/2".
1 piece of heavy brass strip 11/2"x1/2".
1 piece of spring brass strip 2"x1/2".
2 binding posts.
1 8/32 screw about 2" long with nut.
1 brass bushing about 1/2" long, tapped on

one end to an 8/32 thread and on the other
end to same thread as on the key contacts
named below.

1 piece of brass bushing about 1/2" long
tapped 8/32 thread for key stop.

2 key contacts.

IND Of
/KEY RN

ORFA
KEY KEY., TO INT "OF

NISZ STOP Of RECEIVER, et,

View of the After End of the Key Bate

First, mount the key on the piece of panel
so that about 3 in. of the base extends out
in back of the key proper.

Second, drill three holes in the panel about
1/2 in. from the end; the two outer holes
being about 1/2 in. from the edges of the
panel and the center hole in line with the
adjusting screw of the key proper. All the
holes must be in line.

Third, take the brass 1/2 in. bushing and
screw it into the center hole.

Fourth, take the piece of strip bakelite and
drill a hole in each end, tapping one hole
with the same thread as the adjusting screw
on the key. Remove the back adjusting screw
from the key arm and bolt the bakelite strip
to the arm, using the hole from which the
screw was taken. Now screw the adjustment
screw into the tapped hole of the bakelite
strip.

Fifth, drill and tap one hole on the long
strip of brass and bend the strip to right -
angles about yt in. from the end, using an
8/32 tap to tap the hole.

Sixth, drill a hole in the other end and
bend in the opposite way about 1/2 in. from
the end. Screw the long 8/32 in. screw into
the tapped hole, leaving the nut on the screw,
and screw the key contact to it, using the
1/2 in. bushing. Nov take the finished piece
and bolt to one side of the panel, using a
binding post.

Seventh, take the brass spring, drill a hole
in each end and screw the other key contact
to it. Take the short brass strip and drill a
hole in each end, then bend it at right -
angles about IA in. back from each end, re-
versing directions. Bolt the spring to the
strip and bolt the whole thing to the panel.

Eighth, replace the arm of the key and you
have the break-in completed. Not much to
look at, but it surely does the work.

In hooking up the break-in, disconnect the
transmitter from the r.f. ammeter, at A. Run
a lead from the ammeter to the binding post
C on the break-in. Run a lead from the
binding post D to the antenna binding post
on the receiver, also to the transmitter at A.

(Continued on Page 48)



With the Amateur Operators
AN ALL -SHORT-WAVE RECEIVER

By A. BINNEWEC, JR.

UNLESS particular attention is given to
station design for 1929 conditions, ama-
teurs may have difficulty in working

at the higher frequencies. The experimenter
will use the 10 -meter and 5 -meter bands
with reflectors. Those who will use the 20
and 40 -meter bands must use special care
and apparatus.

The usual 40 and 20 -meter receiver will
not also operate at 5 and 10 meters, as the
parts are too large. To satisfy 1929 require-
ments, the set must tune sharply over a nar-
row band, which means that midget con-
densers will be used. Many amateurs will
leave the narrow bands and experiment with
the much wider 10 -meter one which has ex-
ceptional possibilities. The writer has de-
veloped a receiver which covers efficiently
the 5 and 10 -meter bands and meets the 1929
requirements for the 20 and 40 -meter ones.

The receiver is constructed in two sections:
a two -stage screen grid amplifier in one and
a regenerative detector and two -stage audio
amplifier in the other. The r.f. amplifier
section is especially useful for the higher
frequencies as the amplification falls off. It
may be added to any short-wave receiver.
By proper circuit design and parts placement,
it is possible to operate the amplifier without
any great amount of skidding, a grounded
copper sheet between the two tubes usually
being sufficient to prevent oscillation at 5

and 10 meters. Fig. 1 shows the complete
circuit diagram.

The r.f. amplifier coils must be of small
diameter to limit the field and minimize in-
ductive feed -back. For 40 meters, 2 -in. coils
with 12 turns are about right, and at 20
meters 4 turns will do, the exact size de-
pending upon the range of the tuning con-
densers. The antenna coil and its associated
secondary are mounted on a 3 by 4 -in. piece
of bakelite placed directly below the con-
denser so that the wiring is short and direct.
The plate coil of the first stage is mounted
in a similar manner. A 10 by 11 -in. base-
board provides ample space between the parts.

Separate batteries can be used for each
stage. Separate binding posts are provided
for each .4 and B battery supply and two
posts are left free for the leads of the out-
put coupling coil.

Filament current for each r.f. amplifier
stage is supplied through two rheostats con-
nected in series. One is variable for filament
regulation. The other is fixed as regards

Short -Wave R.F. .4mplifier with Screen -Grid Tubes

filament voltage, but is adjustable so as to
give the best grid -bias. This bias adjust-
ment is secured through a lead from the
movable arm to a separate post. The four
rheostats and binding posts are mounted on
a 4 by 11 -in. piece of bakelite, which is sep-
arated above the baseboard by two wooden
uprights.

The second r.f. stage requires a .0002 mfd.
grid condenser and 1 or 2 meg. leak. This
amplifier will operate well at 40 meters with-
out by-pass condensers. For shorter wave
work .002 or .003 mfd. will serve.

The clips for the control grids consist of
trimmed fahnestock clips to which the leads
are soldered.

The main panel measures 7 by 12 in. and
shows two 100 -degree dials and a filament
switch between. The ground post is mounted
on the small panel, with the antenna coil,
which is fitted with a strip of bakelite and

a G. R. plug; this rotates in a jack which can
change the coupling. A flexible lead to the
antenna coil connects to the antenna post at
the rear of the set. The small panels support-
ing the plug-in coils are fastened to wooden
supports and clear the baseboard about Y2 in.

The tuning of the amplifier is not sharp at
any frequency so that one can tune some-
where near the band, and the receiver is then
the usual two -control affair. The input
tuned -circuit to the amplifier has the most
effect on the overall amplification.

The construction of the regenerative de-
tector and audio section is almost self-evident
from the circuit diagram and picture.

For reception at 5 meters, both 100 pfd.
midget shunt condensers are set at minimum,
the 2 -turn secondary is used, and tuning is
as easy as usual. The shunt condensers are
adjusted for a certain minimum capacity
which is desirable in the secondary circuit,

Fig. 1. Circuit Diagram for All -Short -Wave Receiver with Screen -Grid R.F. Amplifie
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for the throttle -control has a large detuning
effect when the total secondary capacity is
near that of the tube capacities.

To operate at 10 meters, simply plug in
the next coil and listen anywhere between 5
and 10 meters. The secondary shunt con-
denser is used to shift to a new band.

To operate at 20 or 40 meters, a large in-
ductance can be used, or else the shunt con-
denser can be set somewhere near maxi-
mum and a smaller coil employed.

It is interesting to compare receiving con-
ditions with the different LC ratios possible.
Any size of inductance, within reason, is all
right, as adjustment is made with the shunt
condenser. When the proper position is once
located, the knob -setting is noted, and rapid
wave -changing is then possible. It certainly
is a relief to have a receiver which will oper-
ate efficiently at the lower wavelengths also.

For 5 and 10 meters, the plug-in coils are
self-supporting and are mounted in '99 bases;
for 20 and 40 meters, the larger bases may be
used with the coils wound directly on them.

If desired, celluloid -supported coils may
be mounted horizontally on these bases. A
good tube socket should be used for the plug-
in coils; by a simple test, at even 10 meters,
the capacity between the socket terminals
(and what little wiring there is) alone, is
sufficient so that the operation of one con-
denser has some effect on the other. The
socket is mounted on a block between the
condensers and the leads are thus short.

The throttle -control is a 100 pfd. midget
which is sufficient for the shorter wave -bands.
For the higher wave -bands, the other 100
pfd. midget, shunt condenser, is utilized and
the receiver can thus cover a very large
range without changing coils. It is impor-
tant to adjust the tickler so that good regen-
eration -control is secured with the condenser
near a maximum setting, so that detuning of
the secondary circuit will be negligible.

The midgets are mounted on small brass
angles; some midgets already have these.
Extension handles are used, which allows
efficient reception at the highest frequencies
without any body effects. A half -inch wooden
panel, screwed to two uprights, to which the
sub -panel is screwed, makes a sturdy set.
To properly center the extension handles, the
condensers are first mounted in place and
the handles extended to the panel, which is
then marked and drilled. Large holes are
drilled half way through the panel for the
vernier -dial screws, and smaller ones the rest
of the way. Often the advantage of a good
vernier dial is lost by motion at the bottom;
if two brass wood screws fitted with washers
are used to hold it here, no trouble will be
had. A small dial or knob is used on the
regeneration control.

A good choke, which will cover the 5 and
10 -meter bands also, consists of several small
windings in series on a V. -in. dowel; these
windings consist of 20, 40, 60, 80 and 100
turns, bunch -wound, and are spaced about
'A -in. apart. Basket -weave coils may be used
if desired.

LIST OF PARTS FOR ALL SHORT-
WAVE RECEIVER

4 100-mmfd. Midget variable condensers
1 15-mmfd. Midget variable condenser
Tube bases for coils
2 sockets for amplifier tubes.
5-meg. grid leak
1 filament switch
1 detector rheostat
112 detector tube
2 amplifying tubes
2 peaked audio amplifying transformers
2 fixed filament resistors
2 extension handles
Wire for coils (No. 12 and No. 20); wire

for chokes (No. 36), bakelite (7 by 12
and 7 by 7 suggested); baseboard and
uprights, screws for same, etc.

The capacity of the grid condenser has con-
siderable effect on the operation of a re-
ceiver of this type. If too large, considerable
effect of one control on the other occurs
through the tube capacities. For "all -wave"
use, it is preferable to use a variable con-
denser so that best values may be selected
in different bands. A midget having a maxi-
mum of 100 pfd. gives good results. At 5
and 10 meters, this condenser is turned down

(Continued on Page 52)

All -Short -Wave Receiver

A SELECTIVE SHORT-WAVE
RECEIVER

By R. WM. TANNER
The selectivity of the usual regenerative

short-wave receiver can be greatly improved
by adding a Hartley oscillator and removing
the tickler coil as shown in the accompany-
ing circuit diagram. The oscillator control
has no tuning effect on the detector. The
pitch of the signal is not changed when the
secondary condenser is varied after a sig-
nal is tuned in. This is in marked contrast
to the detuning of the grid or secondary cir-
cuit which occurs when the tickler is varied
in the usual form of regenerative receiver.
If the tickler coil is retained when the oscil-
lator is added, greater sensitivity is possible,
but another control is added thereby.

While complete shielding is desirable, it
is not necessary if the oscillator harmonics
are used to produce beats. A slight rushing
noise is heard when one of the harmonics
crosses the wave of the detector. Although
this set is a little harder to tune than a
straight regenerative receiver, the results
are more than worth it. R, is a 1 megohm
clarostat used in place of a pick-up coil.

The antenna coupling coil L has S turns

A* A- B.#a2v- .134.9ow
Circuit Diagram for Selective Short -Wave Receiver with Oscillator
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of No. 18 enamel wire and may well be
variable so that close coupling can be used
on weak signals and loose coupling on strong
signals. The secondary plug-in coils Li, are
space -wound with No. 18 enamel wire on a
3 -in. form. They have 19, 8 and 3 turns
respectively for the 80, 40 and 20 -meter
bands, being tuned by a .00014 mfd. con-
denser C. The detector grid condenser C,
is .00015 mfd. and the grid leak R 6 meg-
ohms.

The oscillator coil L, has a wavelength
range of about 180 to 400 meters when tuned
with a .00025 mfd. condenser C.. A high
ratio vernier dial must be used on this con-
denser. The coil consists of 50 turns of No.
26 d.c.c. wire on a FA -in. bakelite form, with
a filament connection tap at the 25th turn.

(Continued on Page 54)



Inside Stories of Factory Built Receivers

THIS is the first factory -built a.c. receiver
to use a screen -grid tube as an r.f. am-

plifier. The other tubes in this four -tube set
are a '27 tube as a detector, a '26 tube as a
first audio amplifier, and a '71 tube in the
second audio stage. Filament current at 3.1,
2.25, 1.4, and 4.8 volts, respectively, is sup-
plied through a stepdown multiple -tapped
transformer from a 110 -volt a.c. source. Plate
voltages are supplied through a full -wave

III. Freshman Model Q-15
and sensitivity, a volume control, wherein a
rheostat varies the antenna current, and an
"on -and -off" switch. It uses an outside an-
tenna and ground.

The tuning condenser and power plant are
in separately shielded compartments. The
screen -grid tube is also shielded.

The r.f. amplification from the screen -grid
tube and its associated transformer is claimed
to be from 25 to 40, despite the limitations

TYPE NUMBERS
OF TUBES

Freshman Model Q-15 Chassis

rectifier -filter system using an '80 tube. The
entire receiver, including the power supply
equipment, is compactly assembled on a steel
chassis.

The set has four controls: a 190 to 570
meter tuning dial which operates a two -gang
.00036 mfd. condenser, a vernier .00004 mfd.
condenser which adjusts for fine selectivity

0
ANT. GND

.25 MFD. Soo V.
25 MFD. boo V.

MFD -1000V.
I MFD.-1000V.

I MFD.- 1000 V.
4 MFD- 1000 V.

111F0 2000Y.

N

N

imposed by operating the filament on raw a.c.
Such amplification is as good or better than
is secured with the usual two stages of r.f.
amplification. One of the secrets of its per-
formance is the use of a high grid bias to
prevent a.c. modulation.

A small amount of regeneration is in-
geniously introduced into the detector circuit

5

a
or

S
O

C4

N

N N
8

BLUE

ORANGE
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tot

to more than compensate for the slight re-
duction in shield -grid tube gain. This is
automatically maintained well below the os-
cillating point so as to avoid distortion.

Most of the circuit constants for the re-
ceiver and power plant are shown in the
accompanying circuit diagram. The general
construction and arrangement of the chassis
may be seen in the picture thereof.

NEW RADIO CATALOGS

Radio Insulators of all types are kilus-
trated and described in a pamphlet from
Knox Porcelain Corp., Knoxville, Tenn.,
which also shows such antenna accessories
as wire, lead-ins, and lightning arresters.

A new bulletin on socket power condensers
from the Dubilier Condenser Corporation of
New York City shows a complete line of
paper dielectric condenser blocks as designed
for use with various standard transformers.
Dry "A" 2000 mfd. condensers are also listed
and described.

Publication No. 84 from the U. S. Bureau
of Standards is a Standard Time Conver-
sion Chart which gives a direct reading for
the standard time at any desired longitude
corresponding to the time at a given place.
The chart is printed on heavy Bristol board
and consists of two concentric circles, one
of which can be revolved. This can be
secured from the U. S. Government Printing
Office for ten cents.

Scientific Paper No. 568 from the U. S.
Bureau of Standards contains "Methods,
Formulas and Tables for the Calculation of
Antenna Capacity," by Frederick W. Grover.
This information is of value to an amateur
transmitter who is designing an antenna sys-
tem whose fundamental wavelength he de-
sires to know.
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Radio Kit Reviews
HFL MODEL 10 ISOTONE

°T1 HE HFL Model 10 Isotone is a standard
I screen -grid superheterodyne, utilizing

nine d.c. tubes as a radio receiver, with a
tenth tube available as an extra stage of
audio amplification for phonograph reproduc-
tion. It incorporates several new features,
including a radiophone control switch on
the panel. When this switch is turned to the
phonograph side the oscillator, detectors and
i.f. amplifiers are completely disconnected
from the circuit, leaving three stages of a.f.
amplification with '12A tubes for the first
two stages and two '71As in push-pull for
the third. This a.f. amplifier may be used in
connection with any external detector, short
wave or broadcast, by plugging the latter
into the tip jacks designed for the phono-

is shunted across each of the larger .0001
secondary condensers, allowing each i.f. cir-
cuit to be separately tuned. This compen-
sates for variations in the internal capacities
of the tubes, making it possible to maintain
the utmost selectivity of the amplifier at all
times. The sensitivity of the i.f. amplifier is
controlled by variation of the voltage applied
to the screen grid. Each stage is said to have
a radio -frequency gain of 65.

In the tuning unit a small trimmer con-
denser, shunted across the oscillator coils,
makes it possible to adjust the oscillator and
antenna tuning dials so that they read alike.
In balancing the instrument for best results
it is necessary to leave all the shield cans
covered with the exception of the one to be
balanced. Once the intermediate amplifier is
balanced it should be left that way until such

HFL Model 10 Isotone

graph pickup. When the switch is turned to
"radio" one stage of audio is disconnected,
and the other tubes thrown back into the
circuit.

Either a loop or an outside antenna may
be used. In the case of the latter, the phone
tips hanging from the antenna coupler are
plugged into the tip jacks marked for the
loop. The oscillator and first detector use
'01A tubes, the three i.f. stages use '22 type,
the second detector and first two stages of
a.f. use '12A type, and the last stage of
push-pull audio '71A tubes.

The i.f. transformers are peaked at 450 k.c.
so as to give one -spot tuning. It will be
noticed that a 25 mmf variable condenser

T
1 1
T I TT

L

I

time as any of the screen grid tubes have to
be replaced. The only remaining variable
control is the small trimmer condenser in the
antenna tuning stage. This is non -critical in
adjustment and does not usually have to be
touched. It is possible, however, to make the
receiver oscillate by tightening this con-
denser. All units are thoroughly shielded.

The kit comes in four parts; namely the
base pan, the front control unit, the i.f. am-
plifier unit and the a.f. unit. All are fastened
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to a metal sub -base drilled for speedy mount-
ing. Six bakelite strips protrude through the
bottom of the base pan and the terminals
thereon are easily booked up with nickel -
plated connecting strips. The whole job of
assembly can be done in less than an hour;
each unit fitted into place and made fast,
bottom connecting strips screwed on, panel
and knobs mounted on front, tubes put into
their sockets and covered with the indi-
vidual shield cans. The panel is 7 x 26 in.
in size, of walnut grained Micarta.

The manufacturers of the HFL Isotone
have also designed a power pack which fur-
nishes all of the required voltages to the re-
ceiver. This is sold completely assembled
and wired and provides the following cur-
rents and voltages: A current, VA amperes
at 6 volts; C voltages variable 0-15 and fixed
45 volts; B voltages 45 (variable 0-90), 135
and 180 volts. There is a variable resistor in
the 21 supply circuit which allows the fila-
ment voltage to be increased or decreased.
Oversize condenser sections and heavy
chokes eliminate all tendency toward motor
boating and voltage fluctuation. The instru-
ment uses dry rectifiers and condensers
throughout and the plate current is furnished
by means of a 280 rectifier tube.

When using the power pack on the a.f.
amplifier alone, i.e., on phonograph reproduc-
tion, with the filaments of the six unused
tubes turned off, it was found necessary to
use a compensating resistance. This is incor-
porated in the set.

The parts in the kit are:
1 HFL Isotone assembled and wired

tuning unit, 1 HFL Isotone assembled and
wired screened grid amplifier, 1 HFL Iso-
tone assembled and wired audio amplifier,
8 HFL Isotone shield cans with tops, 1 base
assembly plate, 1 drilled and engraved front
panel, 1 seven -wire cable and plug, 2 gold
escutcheons with knobs (attached), 2 dial
lights (inside of drums), 2 large walnut con-
trol knobs, 1 small walnut switch knob,
2 steel panel supporting brackets, 12 plate
connecting strips, 55 6/32 hexagon brass
nuts, 14 44 in. hexagon spacer studs, 14
34 in. by 6/32 R.H. machine screws, 6
1/4 in. by 6/32 F.H. black machine screws,
4 A in by 6/32 R.H. machine screws, 11
tinned copper lugs, 6 ft. push -back wire.

(Continued on Page 58)
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Never was so much
extra service
bought for so

This is the Medium Sine Eveready Layerbilt
Battery No. 485. 3% inches thick. 45 volts, $2.95.

If you use the medium size, you
can buy the Eveready Medium

903
Size "B" Battery No. 772, for
$2.75. It's a fine battery of its
type-cylindrical cell. BUT,
just add 20 cents to your
price, and get the Eveready

Layerbilt Medium Size "B"
Battery No. 485. Same outside

size as the older battery, but
more active materials inside, and

so you buy 25% longer life with your
20 extra cents. Another great battery

bargain!
Both these Eveready Layerbilts are made of

flat cells that fill all available space inside the
battery case. This construction avoids the use-
less waste spaces between the cells of the older,
cylindrical cell type of battery, and eliminates
soldered connections between cells. The truly
modern "B" battery is the Eveready Layerbilt.
These two batteries, exclusive with Eveready,
are longer lasting and more economical. Look
for the name Layerbilt on the label.

NATIONAL CARBON COMPANY, INC.
New York San Francisco

Unit of Union Carbide and Carbon Corporation

EVEREADY
Radio Batteries
Layerbilt construction is a patented
Eveready feature. Only Eveready

makes Layerbilt Batteries.

few extra cents
YOU are a "B" battery user. You are most prob-
ably interested in one of two popular sizes. You
use, in the majority of cases, either the heavy
duty size, or the medium size. If you use the
heavy duty "B" batteries, which is the
most economical thing to do, you can
get the Heavy Duty Eveready No. 770,
which contains cylindrical cells,
for $1.00. BUT for only 25 cents
more you can have the famous $
Eveready Layerbilt No. 486, which
is the same size, outside, but
which contains more active ma-
terials, and lasts 30% longer. For
your extra quarter you get from
a quarter to nearly a third more
service. Never before did 25 cents
buy so much battery service !
This is the famous original Eveready Layerbilt "B" Bat.
tery No. 486. The longest lasting of all Evereadyn. 4 7/16
Inches thick. 45 volts, $4.25.

TUESDAY NIGHT
IS EVEREADY HOUR NIGHT
East of the Rockies, 9 P. M. Eastern
Standard Time, through WEAF and asso-
dated N. B. C. stations. On the Pacific
Coast, 8 P. M. Pacific Standard Time,
through N. B. C. Pacific Coast network.

HEAVY WIY0.1,,,,a SITS%/WI II

costs you only
25 t more

Unit( MOW iftWORIll

SEE AND HEAR THE NEW EVEREADY RADIO SETS
Tell them you saw it in RADIO 45



Look for the

on top of all

RADIO TUBES

WHEN you look inside of your
radio, be sure you see the mono-
gram "C" smiling up at you on the
top of each radio tube.

Thirteen years of experience and
tireless research combined with a
guarantee against mechanical and
electrical defect stand behind this
simple monogram.

Cunningham Tube quality has
resulted in national leadership and
public approval, two assets we zeal-
ously guard, and is your assurance
of faultless modern reception.

Never use old tubes
with new ones-use
new tubes throughout

E. T. CUNNINGHAM, INC.
New York Chicago

San Francisco
Manufactured and mold under rights, patents
and inventions owned and/or controlled by

Radio Corporation of America.
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RADIO AIDS AIR RACES

(Continued from Page 30)

Here they come! There they go!
Zoom! Zoom! That was a close one.
He didn't miss the pylon very far that
time! And we're inside, too. Here
comes one that whines like a siren. After
it passes, an observer calls:

"Operator! Plane number 159 fouled
pylon! Sixth lap."

The operator grabs the key.
"6EMF 6EMF 6-"
He doesn't complete the third set of

call letters before headquarters station,
6EMF, answers, using the "break-in"
system.

"6EMI DE 6EMF GA (Go
ahead)," says 6EMF.

6EMI: "QFP (Foul pylon) NR 159
SIXTH LAP K."

6EMF answers: "OK QRX."
(0. K., stand by.)

In a few seconds come the signals
from 6EMF again: "6EMI DE 6EMF
NR 159 DISQUALIFIED AND SIG-
NALLED QSU (Will call you later.)"

The whole operation hardly took over
thirty seconds! Before the plane could
reach the field, flying well over 100
miles an hour, the judges knew what had
happened at Pylon Number 3. Plane
Number 159 is flagged out and is saved
from going around several useless laps.

Even more important than "QFP"
was QRR. This signal in amateur radio
corresponds to the "SOS" of commercial
radio. At the air races it was used as
the signal for a crash, and we are glad
to say that its use was seldom required.

One day, a plane failed to appear at
Pylon Number 3 after three laps.
6EMI advised 6EMF, and the latter
made an immediate investigation. It
was found that the plane had completed
three laps at Pylons 1 and 3, and had
passed Pylon Number 2 on its fourth
lap. The plane was therefore between
2 and 3. A search was made by a scout
plane and it was found only a few min-
utes after it had made a forced landing
because of minor trouble.

On another occasion one of the pylons
reported a grass fire in the vicinity. A
scouting plane was dispatched to the
scene and an accurate report of the blaze
was made to firemen within a very short
time, thus aiding them materially in
handling the situation.

It was one thing to tap out a few
orders and acknowledgements at the key
from time to time, but it was another
thing to continue this work from hour
to hour and from day to day. It was
also quite a job to make five complete
installations and then remove them after
the races. Sometimes during the day
there was considerable time between
races. The most you had and tne least
you wanted was dust and heat! Ice
cream sodas at a dollar each would be

Tell them you saw it in RADIO

tSERVICE6
If you are interested in commer-
cial servicing of radio receivers,
you should investigate the un-
usual merits of the following
Weston instruments - each one
a testing authority in its specific
field.

Model
528

3

Range

A.C.

Volt-

meter

This compact little instrument
shown above has three ranges -
150/8/4 volts. It is designed for
line supply and filament voltage
tests of A.C. Receivers. A handy
kit instrument, exceptionally ac-
curate, light and durable. Con-
tained in mottled red and black
Bakelite case.

MODEL 537 A. C. - D. C.
SET TESTER

A complete servicing outfit that will
quickly diagnose the trouble in any type
of radio receiver set made-without need
for any additional equipment. The meters
provided are equivalent to ten instru-
ments: A 3 -range A.C. Voltmeter -
150/8/4 volts; a D.C. Volt Milliam-
meter with five voltage ranges -600/
300/120/60/9 volts, (all 1,000 ohms per
volt); and two current ranges -150/30
milliamperes.
With this Weston Set Tester filament,
grid, plate and cathode voltages are
determined under actual operating con-
ditions. It determines filament current
requirements and plate current drain. It
locates "shorts" between grid and plate
as well as distortion in the audio system
due to tube overloading. It provides for
filament circuit and general continuity
teats, and also serves u a rapid tube tester.

Write for descriptive circulars
just off the press

WESTON ELECTRICAL
INSTRUMENT CORPORATION

600 Frelinghuysen Ave.
NEWARK, N. 3.

Pacific Coast
Graybar Electric
Company, Inc.
84 Marion St.
Seattle, Wash.
J. H. Southard
San Francisco,

Calif.

Representatives
A. A. Barbera

Los Angeles, Calif.
Repair Service

Laboratory
682 Mission St.
San Francisco,

Calif.

WESTON
RADIO

INSTRUMENTS



cheap! But the boys stuck it out to the
last day with perfect scores.

As a reward for their services they
received the sincere thanks and apprecia-
tion of the race officials and the satisfac-
tion that they had contributed, in no
small way, to a good cause. They had
saved the management some thousands
of dollars. They had eliminated a large
amount of worry for the officials. They
received not a cent of money, as this is
against the amateur's code of ethics and
the rules of his license.

The boys operating the stations dur-
ing the races were: Bert Fox (6DY),
Charles A. H i 1 l (6BRO-6DRO),
Charles Lundblad (6CYX), William
Breuer (6BZR), Charles A. Nichols
(6ASM), Donald Champion (6FA),
and Bob Parrish (6QF-6PS-6XC).

PHONOGRAPH PICK-UP UNITS

(Continued from Page 24)

rise on the low frequencies to compen-
sate for the drop in the phonograph rec-
ords. This may be accomplished by using
an audio transformer in the first stage
which has the primary circuit resonated
at a low frequency, somewhere between
40 and 80 cycles per second. There are
available on the market at least three
varieties of transformers which have a
resonant primary, generally with the
condenser and B battery feed resistance,
mounted inside of the transformer case.
Such a transformer will give a decided
peak on the very low notes when the
unit is connected across it and the vol-
ume control is simply a variable resist-
ance in shunt. With this arrangement
much better music is available from
phonographs than is available from most
broadcast stations.

BOOK REVIEW
"Practical Radio," by James A. Moyer and

John F. Wostrel, third edition, 378 pages,
5 by 71/2 in. Published by McGraw-Hill
Book Co., New York City. Price, $2.50.

This text provides a simple answer to the
question of what is radio and how is it
transmitted and received. In an elementary
manner it describes the circuits and parts
ordinarily used in radio telephony and tele-
graphy. Its discussion of vacuum tubes is
especially helpful to the novice. As part of
a section devoted to the testing of sets is
printed a trouble chart which shows at a
glance the probable cause and remedy for the
common troubles to which a set is liable. It
also includes a somewhat sketchy treatment
of a.c. filament tubes, rectifiers and loud-
speakers. As a whole, it provides a good in-
troduction to the serious study of the subject
of radio stripped from its mathematical tech-
nicalities.

A low voltage filament is used in the
'26 type of a.c. tube because thereby the
a.c. hum is reduced. The lower voltage
allows the use of a heavier filament and
greater current with consequent smaller
change in filament temperature and emis-
sion. The lower voltage also causes a
smaller electro-static field and consequent
tendency to hum. L

Editor

M. L. MUHLEMAN

Managing Editor
G. C. B. ROWE

Associate Editors
JOHN F. RIDER
AUSTIN C. LESCARBOURA

P
Do You Read The

TECHNICAL
JOURNAL

of the

RADIO INDUSTRY

Radio Engineering has been
published for eight years for the
engineers, technicians, manufac-
turers and dealers of the radio
field.

It covers, in some forty text pages each month, the
latest developments in manufacturing and engineering,
design, production, etc. It includes valuable material on
construction, testing and servicing.

In the "Commercial Developments" section, Radio
Engineering deals with television, moving picture trans-
mission, aeroplane and train communication, speech
amplifying systems, etc.

Contributors and authors include the leading engineers
in the electrical and radio field.

The Table of Contents of the Latest Issue includes:
Isolation and Resonance in Audio -

Frequency Circuits
By KENDALL CLOUGH

The Mathematics of Radio
By JOHN F. RIDER

The Engineering History of Radio
By DONALD McNICOL
Pass President A. I. E. E.

Detection with the Screen -Grid Tube
By J. R. NELSON

An A.C. Audio Amplifier for Tele-
vision

By J. R. FRANCIS
New Developments of the Month
Commercial Developments
News of the Industry

(and other material)

"RADIO ENGINEERING" IS NOT SOLD ON NEWSSTANDS
If you are not already a subscriber, use the coupon below

BRYAN DAVIS PUBLISHING CO., INC.
52 Vanderbilt Avenue, New York, N. Y.

$2.00 for 1 year rEnclosed find $3.00 for 2 Subscription to RADIO ENGINEERING.

Enclosed find 20c for a sample copy of RADIO ENGINEERING.
(Please Print Name and Address)

Name

Address

City and State

Please check classification
El Manufacturer D Dealer
El Engineer El Service Man Anything Else

Tell them you saw it in RADIO

El Professional Set Builder
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Cut out squeaks and
squawks with

Wirt Static Filter
Only $2.25. Guaranteed to filter out prac-
tically all usual static noises-or get your
money back. Sharpens selectivity. Sweetens
tones, including high soprano. No distor-
tion; volume stays the same. Fits any A -C
or battery set, anywhere. Easy to install
and adjust. Get one!

Save Your Tubes
with Wirt Voltage Regulator. A -C tubes
and sets do best on 110 volts. Normal
voltages are higher and there are frequent

current "surges".Win
Regulator admits
only an even, con-

stant flow into
the set. Saves
tubes and set
from being

burned out. Sup-
presses line noises,

too. Only $2.25.

Lightning Protection
Wirt Lightning Arrester safeguards not
only the radio set, but all its parts, too-

and, in any weath-
er. Gives peace of
mind during elec-
trical storms. Easy
to put in place. Stays
rigid. Good look-
ing. Only $1.00.

Any radio dealer can get you Static Filter,
Regulator, and Lightning Arrester. Or send
check-we'll ship postpaid by return mail.

re -r ompANY
5221 Greene Street Philadelphia, Pa.

Makers of "Dims-lite" and "Dim -a -Lamp"

q510425
ChargingBatteries

tooug' riS 364
0

Let me show you how
to make big money
right from the start.
I've prepared a FREE
book explaining all details. First
week's_profit pays for all equip-
ment. You can get all the battery

charging business in your community with my
Service Station Charger-it's years ahead of or-
dinary chargers handles 50% to 70% more
batteries. I explain everything-start you in a
business of your own and put you on the way to
big money. Write for FREE BOOK.
C. F. NOUNS. Chief Enginser, Dag. its4

Indpsiedent Cleatrio Werke
$1111111tavitneweed Ave. ChIcags.118.

CONSTRUCTED BREAK-IN

(Continued from Page 40)

When the key is up you are receiving
through the secondary of the transmitter's
oscillation transformer. When the key is
pressed the receiver is grounded out and the
ground circuit of the transmitter is closed.

Be sure to adjust the contacts of the
break-in so that they close just a fraction of
a second before the main power contacts of
the key close. In other words, the receiver
must be grounded before the power goes into
the transmitter for full protection. It is ad-
visable to put a safety gap across the antenna
and ground posts of the receiver as an added
precaution; that is, if the receiver is not
already so equipped.

AMATEUR RADIO RESEARCH
CLUB BANQUET

By WALLACE S. WIGGINS

The largest amateur radio banquet in two
years for Southern California took place in
the Chamber of Commerce Building, Septem-
ber 12, 1928, sponsored by the Amateur Radio
Research Club of Los Angeles. Over 115
enthusiasts of "brass pounding" were present
in the banquet hall, which echoed and re-
echoed with shrill whistles in true "ham"
style.

A. H. Babcock, A. R. R. L. director, de-
scribed the situation at Washington with
regard to the status of the amateur, and
stressed the importance of keeping up with
the times in the design of transmitters and
receivers for efficient operation in the new
kilocycle bands. He also spoke of operation

other than the amateur bands,
explaining the "American Eagle Channel,"
for the Army and Naval Reserve Units.

"Bob" Parrish, 6QF, president of the A.
R. R. C., and chairman of the banquet com-
mittee, introduced the speakers. "Jimmie"
Warner of KHAB, the "Southern Cross,"
first plane to fly from Oakland to Australia,
modestly described part of the flight in a
short speech, saying that the trip was "un-
eventful," but that he appreciated the co-
operation of the amateur operators. Bob
Hutchings, 6AKF, related a most interest-
ing story of a trip to Siberia and China on
which they took portable receiving and trans-
mitting equipment. The big "kick" of the
evening came when Hutchings said that al-
though reception was none too good, the
strongest signals from the United States came
from 6CUT. As the owner and operator of
that station was present, he was called upon
to describe his supposedly super -high pow-
ered transmitter for the benefit of those un-
fortunates who lacked the cash to purchase
high-powered stuff. He was introduced as
Homer F. Beal, Jr., of Riverside, Calif. The
surprise and wonder of the assembly can
well be imagined when Beal said he was
using a 71/2 -watt tube with 1000 volts on
the plate through a 30 -henry choke. He ex-
plained further, however, that a zeppelin
antenna, constructed with the greatest care,
was being used. This probably accounted for
a large share of the success of his strong
signals in Siberia.

"Wally" Wiggins, 6CHZ, explained the
operations at the National Air Races in con-
nection with the club's activities in provid-
ing communication. Bert Fox, 6DY, supple-
mented this with an explanation of the de-
tails of installation and operation. It was
announced that over 2400 messages had been
handled, free of charge, for patrons of the
recent radio show in Los Angeles.
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Wire
Your
Home

for
Radio

Build Up
Your

Radio Sales

ypclusLiEy

Radio Convenience
Outlets

THE newest and fastest
selling thing in radio

-a convenience outlet
for every radio need. No
unsightly wires inside or
outside of the building;
no marring of the wood-
work. Your customerscan
enjoy their radio pro-
grams in any room in the
house. Every radio user
is a prospect for radio
outlets and radio wiring.
Easily installed. Fit any
standard switch box. Full
instructions and wiring
information.

No. 135-For Loud Speaker _____$1.00
No. 136-For Aerial and Ground 1.00
No. 137-For Battery Connec-

tions 2.50
No. 138-For A. C. Connections 1.00
No. 134-For Several Loud

Speakers 2.50
No. 132-For Power Pack Con-

nections 3.00

It Your Dealers

YAXLEY MFG. CO.
Dept. A, 9 So. Clinton Street

CHICAGO, ILLINOIS



MARSHALL SHORT-WAVE
RECEIVER

(Continued from Page 36)
after time without any variation in the
dial readings or numbers. Reception on
8000, 12,000 and 16,000 kilocycles was
effected without interference. A tem-
porary removal of one of the shielded -
grid tubes, however, cut down the signal
strength appreciably.

Using this receiver, the Eagle picked
up signals in the daytime with regularity
from Washington, D. C.; Key West,
Fla.; New Orleans, La.; and Guantan-
amo, Cuba, while cruising in the Pan-
ama Canal Zone. However, the signals
from stations northward from Louisiana
to the Great Lakes were intercepted with
the greatest clarity while the Eagle was
located in the Panama Canal waters.
Amateur stations on the Atlantic sea-
board were also heard satisfactorily. The
comparative tests between this receiver
and a standard navy outfit were con-
ducted with both receivers connected to
the same antenna-using the so-called
"coupled tube" arrangement of the
Bellevue Naval Research Laboratory.

Tests on a submarine were restricted
by the usual limiting factor of submerg-
ing radio in salt water, namely, at a
depth of 20 feet there is a sudden and
complete extinction of the received radio
signal. However, this receiving set
oscillated and was as easily controlled
while submerged as when on the surface
of the water. Furthermore, when using
a loop or coil of wire as pick-up system
on this submarine the distant signals-
from Rocky Point and other transmit-
ting stations-were nearly as loud as
when employing the conventional high -
frequency antenna on the Eagle. The
use of one-half of the loop antenna on
the submarine caused a material sacri-
fice in signal strength. When the sub-
marine was resting on the surface of the
water, this new receiver appeared to
function most advantageously when re-
ceiving signals from distant stations on
a frequency of 18,000 kilocycles.

IMPROVEMENTS IN CRYSTAL
CONTROL

NATEURS should take particular note
of the improvements which are

being incorporated into many of the
broadcasting stations, in the form of crys-
tal control. Several of the stations have
two crystals, either of which may be
used as the main control, and these
crystals are cut so accurately as to be
within 100 cycles of each other. To main-
tain accurateness of frequency, each
crystal is heated electrically to a certain
fixed temperature, at which it is cali-
brated.

With the coming limitations of the
amateur bands, there will undoubtedly
be an increased use of crystal control on
the short waves. By the installation
of a simple heating system and ther-

(Continued on Page 51)

IENJUDY ANY M II !ACID

3ID IDAWS-
Compare it with
Costliest Radios

RETURN EVERYTHING, OUR
EXPENSE, UNLESS DELIGHTED

NIEN41 LOW

1:441.TOPY PPICILS

SAVL 1502
Choice of Cabinets
AC or Battery Sets
3.F.1".

INO=FIROI
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Gracieful Spinet
Commie, gent,n walnut.
Choacoof spawn
ars Ai. comes
In Radio -Phono-
graph tionala'n.

Popular laminaeIy combin
lion. Set on table
apeakor.

A lo -Boy Con.
aola that costa
attic Dynamic
Power awasksr.

New -type of..
chair con...le of

s genuine walnut-
I aaa s t speakers.-

Latest 
Powerful  New

CMS

TRADg MARK REGISTERED

Cathedral Toned, Super Selective, Long Distance Getters

Battery or Electric AC Sets
ENJOY any Miraco 30 days in your

home. Return everything, our expense,
unless delighted YOUR VERDICT
FINAL. Send for latest catalog and
Amazing Special Wholesale Price Offer.

America's big, old, reliable Radio Cor
poration springs its 9th annual sensation!
Latest shielded 1 -dial, Super -powered.
hum -free Electric AC and newest battery
sets of finest construction and costliest
features at astounding low factory prices.

Compare with radios at 2 to 4 times the price-
unless your Miraco proves itself the MOST SELEC-
TIVE. RICHEST, CLEAREST TONED and
MOST POWERFUL DISTANCE GETTER.don't
buy! Miracos have phonograph pick-up connection.

Delighted thousands report programs from Coast
to Coast. Canada. Cuba. Mexico. with magnificent
clear, cathedral tone. 3 year guarantee on each set.
Choice of beautiful consoles, metal or wood table
cabinets, latest dynamic power speakers, radio -
phonograph combinations.

Insure complete satisfaction, save or make much
money-deal direct with a big old maker of fine
radios -9th successful year. Get amazing offer!

Ultra8

4988
Electric

AC -8

*715°

Electric
AC -9

s8375

Big
Discounts

and
Exclusive Ter-
ritory to Usor-
Agents on Flat-
tery or AC Else

trio Outfits

MIDWEST RADIO CORP'S, 414-CNMirsco Bldg.,Cladaaatt,O.
B IALITIFIILLY I CATALOG, AMAZING SPECIAL FACTORY OFFER.

------ bonnets. fairnesa. size. financial integrity. radio exile and the.

TESTIMONY OF NEARBY lISCRS -All the proof you want -of our

Partin... of ow sets -including Amazing Factory OfTer-eent with

e MIDWEST RADIO CORP'N
9th Successful Year

414-CN Mimeo Bldg.. Cincinnati, 0.
 WITHOUT OBLIGATION. send fres catalog. Amazing
 Special Factory Dffar testimony of nearby users. etc. Other 0 Agent 0 Deals,

 NAM!
 ADDRESS

THIS COUPON
IS NOT

AN ORDER

SUN.( )
Pula.

Caw to
Loasl

hi

A REAL SPECIAL OFFER!!
UNI-RECTRON POWER AMPLIFIER

As the UniRectron stands
it is a super power ampli-
fier, which can be used in
connection with any radio
set and loud speaker. Bind-
ing posts are provided for
input to the Uni-Rectron
and output to the speaker.
Requires no batteries for its
operation. It obtains its
power from the 110 volt,
60 cycle alternating current
lighting circuit of your
house.

( Ideal for use with Dynamic Speakers)

Model AP -935

List Price $88.50
( without tubes)

SPECIAL $19.75 Ea.

The U X -210 super power
amplifying tube and the
UX-216B or 281 rectifying
tube are used with this am-
plifier, which cannot over-
load. From the faintest
whisper to the loudest crash
of sound - R. C. A. trot.
Rectron amplifies each note
at its true value. High and
low notes are all treated
alike. The volume and
quality delivered will be a
revelation.

Every one new and packed iv. original factory carton

AMERICAN SALES COMPANY, 19-21 WARREN STREET, NEW YORK CITY
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LONGER
LIFE

pmowovwczo
SEE -CO

RadioTubes
WHEN you install a set

of CeCo Tubes inyour
radio, you immediately no-
tice the greater clarity of
reproduction-the increased
sensitivity and the better
volume.
But your greatest satisfac-
tion will come with their
longer operating life, mak-
ing CeCo the most eco-
nomical tubes to buy, and
worthy of their slogan
"they cost no more, but last
longer." This is made pos-
sible partly by the exclusive
method of evacuation.

To avoid disappointing re-
sults, make sure each socket
is equipped with CeCo
tubes. Whether for battery
or A. C. operation-there's
a CeCo for every radio
need - including "special
purpose" tubes that are not
obtainable elsewhere. They
are sold by leading dealers
everywhere.

Write for copy of our
booklet entitled "Getting
the most out of your

radio."

CeCo MANUFACTURING Co. Inc.PROVIDINCI Y. I 

TUBE TESTING SET

(Continued from Page 33)

The reading should then be compared
with the nominal limits as indicated on
the accompanying table. If the emission

POWER AND RECTIFIER TUBE
TESTS

Indication for Good Tube
CX 310 No. 1 Dull red

No. 2 Dull orange
CX 313 No. 1

No. 2 Dull orange

CX 316B No. 1 Dark
No. 2 Dull orange

CX 350 No. 1 Dull red
No. 2 Dull orange

CX 380 No. 1
} Dull orangeNo. 2)

CX 381 No. 1 Dark
No. 2 Dull orange

reading is below these figures it indi-
cates, as a rule, that the tube has been
overloaded due to excessive filament or
plate voltage, or both, or that there has
not been sufficient C battery voltage
provided.

To take an emission reading on a

322, the screened grid amplifier, it is

necessary to connect the two grids to-
gether; this may be easily done by ar-
ranging an X base socket on an X tube
base, connecting a flexible wire with a
clip on it to the grid terminal of the
socket, inserting the 322 into this
adapter, placing the whole assembly into
the proper socket in the test set. If no
short circuits are shown on the lamps,
connect the clip to the top contact on
the 322 and then press the emission key
momentarily. To test the C-11 it will
be necessary to use an adapter to ac-
commodate the special arrangement of
contact pins to the C-12 socket.

Type 300-A gas filled detector tubes
require a special test for sensitivity, and
can only be tested for short circuits and
filament emission in this test set.

The testing of 310, 313, 316-B, 350
and 381 tubes is extremely simple, it
being only necessary to place the tube in
the socket with the switch in position
No. 1, the condition of the tube being
indicated by the glowing of the lamps.
Make certain before placing the tube in
the socket that there is no short circuit
between the elements. A low emission
tube usually indicates abuse resulting
from too high filament voltage, too high
plate voltage, or insufficient grid volt-
age. A gassy tube may cause the lamps
to glow as if 0. K., but of course, is de -

World's lowest priced power

speaker radio operating

p.

New Dynamic
DY N ACONE

125

6 lube

GEMBOXY
AC ELECTRIC

You will not be satisfied with your old
set after you hear one of the new
Crosleys. The new full toned power
speaker Crosley sets are 1928,s greatest
radio achievement. Compare a Crosley
set with any other and you will find it
to be up-to-date - genuine neutrodyne,
selective. sensitive, illuminated dial,
completely shielded, volume without
distortion and adaptability for Installa-
tion in any type console cabinet.

Musicone $15

FIVE DAYS
FREE TRIAL
IN YOUR
OWN HOME

Crosley Dealers are
authorized to home
demonstrate any
Crosley Receiver.
This is the only
way to buy radio.
Visit your nearest
dealer or write
Dept. 19 for his
name and address.

Bandbox Jr. $35

-6-R-O-SzhEY
The Crosley Radio Corporation

Powel Crosley, Jr., Pres. CINCINNATI, 0.
Montana, Wyoming, Colorado, New Mexico

sad West prices slightly higher
Prim ai Cruley Raise Receivers deTast iodide tubes

AfeaftSflaigil
TO SET BUILDERS

Elections, foot 1 games, b g
National events will boost radio
business this year. Set builders will
reap a rich harvest. Barawik service will
make you money. Everything in A -C sets,
parts. supplies. World's largest radio stocks on
hand. Orders shipped same day. Lowest rock -bottom
wholesale prices.,

Mail coupon for free Radio Catalog now

BA RAW I K CO. ':.1.1.1-07:Viis.v.-A.
Mail this coupon for Free Radio Guide

Nam.

C 11 C-CX' CX CX CX
CX12' 299 220 301A 300A

Filament
Voltage 1.1 3.3 3.3 5.0 5.0
(Min. MA)'
Emission 6.0 5.5 13.0' 20.0' 14.0'

CX CX CX CX CX CX C
340 112 112A 371 371A 326 327'

5.0 5.0 5.0 5.0 5.0 1.5 2.5

14.0' 45.0' 45.0' 40.0' 40.0' 35.0' 35.0
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fective. Make certain that there is no
decided blue glow surrounding the fila-
ment. A faint glow on the 380s, 381s
and 350s is the normal condition and
does not indicate a defect.

LIST OF PARTS FOR TEST SET

1 Panel 12 x 20 in.
4 X base sockets
1 Navy type socket
2 Dial lamp sockets (Edison Mitt. base)
2 110 -volt lamp sockets, Standard type
1 Socket for 327 a.c. tubes
1 Socket for old style 99 tubes
1 Socket for 377 protective lamp, Bayonet

type
2 10 -watt, 110 -volt Mazda lamps
1 6 -ohm, 1/4 -amp. fixed resistor
1 7 -wire cable, 5 ft. long

Kellogg Model 301 Key
1 10 -ohm rheostat, PA amps. load
1 0-6 V. voltmeter
I 0-50 M. A. milliammeter
1 4 -contact switch
1 ,A -ohm 2 -amp. resistor (6 in. No. 22

Nichrome wire)
2 Dial lamps, 6 volts

The thoriated tungsten filament tubes
may be reactivated if the overload has
not been too severe. The coated type of
filament cannot be reactivated due to its
design, and any attempt will result in its
immediate burnout. The tubes which
may be reactivated are as follows: 99,
220, 322, 300-A, 301-A, 340, 371, 310,
313 and 316-B.

In reading the tables accompanying
this description, it is well to keep in
mind the following notes:

If the dial lamps light, it indicates a
short circuit; do not then attempt to
take an emission reading or you will
damage the meters.

Lighting of lamp No. 1 indicates a
grid to filament short; lamp No. 2 in-
dicates a plate to filament short; both
lamps indicate grid to plate short.

An open or burned out filament may
fall against the grid or plate, causing
the lamps to light. This may be deter-
mined by turning the rheostat up and
if voltage regulation is impossible, the
filament is open ; such tubes are called
open filaments, either broken or burned
out, according to the results of the in-
spection at the service station.

IMPROVEMENTS IN CRYSTAL
CONTROL

(Continued from Page 49)
mometer as an indicator, the amateur
can maintain an absolutely dependable
constant frequency of transmission. By
placing the crystal with its associated
tube, inductance and condenser in a
closed box or compartment, together
with a 25 or 40 -watt mazda lamp con-
trolled by a rheostat, a control of the
temperature can easily be had, at little
or no additional expense.

The broadcast stations are commenc-
ing to use an enclosed automatic heating
unit and crystal which is supplied by
the Western Electric Co. But an ama-
teur does not need the automatic fea-
ture if he watches the thermometer.

The New Knapp "A" Power Kit

Magically
Silent

Absolutely Dry

This is the ^A ^ power after you have as-
sembled it. A professional job! Operates on
105 to 120 volts, 50 to 60 cycles AC. Supplies
rippleless DC t for operating any set
using Standard 5 or 6 volt tubes and power
tubes.

Greatly Improved-and at a Lower Price
New Money -Making Plan for Set -Builders

The new Knapp "A" Power has all of the features of the old model-
magic silence-absolutely dry-KB" Eliminator receptacle-voltage
regulator-complete, tooled part kit, etc., etc., and also eight new
improvements which make it the finest 'A" Power ever put out.
Compare the appearance, read the improvements-and remember
that the price has been reduced !

The Only"A" Power Adaptable
toShort Wave,Super-Heterodyne
and Television Reception
The Knapp "A" because of its supe-
rior filter system and the special Elkon
rectifier is so silent and so steady that
it functions perfectly.

The 8 Improvements
1. Larger Filter System -3 Elkon

Condensers instead of 2. Ideal
for Super-Hets, Short Wave sets
and Television.

2. Improved Choke Coils
3. Pendant Switch Controlling "A",

"B" Eliminator and Set
4. Dial for regulating voltage
5. Celeron Front Panel
6. Baked finish
7. Heavier gauge metal cover
8. Die Cast Base Pla teinstead of wood

COMPLETE KIT-EASILY
ASSEMBLED

The New Knapp Kit is a tooled job-
the parts seem to fall into place.

Every hole is drilled-all you do is put
the screws and nuts in place and
connect a few wires. Just follow in-
struction sheet. No extras to buy.

THE SET -BUILDER TAKEN
CARE OF

Regardless of what
the established trade
may think about it-I
ant going to continue
to give you the maxi-
mum discounts. The
coupon will bring you
the full details of both
the new "A" Power
and the special dis-
counts to set -builders.

David W. Knapp, Pres.

KNAPP ELECTRIC., Inc., PortChester,N.Y.
P. R. Mallory & Co., Inv.-.

r
Mr. David W. Knapp, President,
KNAPP ELECTRIC, Inc.,
Dept. K-10, 350 Madison Ave., New York City

Kindly send me complete information on the
Knapp "A"' Power and your special discounts for
Set -Builders.
Name

Address
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ALL -SHORT-WAVE RECEIVER

'UNGARO 40025 MFD.
MOULDED CONDENSER

vi1TH GRID LEAK CLIPS
1157 1.50

rw
RADIO

FREQUENCY INPUT
TYPE 227
ECM

2 V.
c

R.F

SANGAMO HIGH QUALITY AUDIO AMPLIFIER
SANGAMO TYPE AX SWAM° TYPE IX SAMIAMO TYPE MX -17N DYNAMIC

AUDIO TRANSFORMER PUSH PULL INPUT 'RANK. FOR in -250 oR UX-171 TIMES
LIST 6.Q0* LIST  450 OR

Try( 6X-210 DYNAMIC FOR
UX-210 ert yy-110 TUBES

LIST e6.50
PUSH PULL OUTPUT TRANSFORMER

SANGAMO TYPE r
IMPEDANCE

LIST 00

CE +224c* +5
QM.12Y  650. 4511.90t

+5 -5
35r 6NO

OR 7.5 V.
A .0 .

+5
HIGH

PAYABLE COIL ON CONE OF
DYNAMIC TYPE Or SPEAKER
CONNECTED DIRECT TO
SANGANO SECONDARY

Build this modern
amplifier at Low Cost!
Now! Sangamo Transformers at a new low price. And
push-pull transformers to match new power tubes and
dynamic loud speakers.
A small expenditure and you can have one of these
modern amplifiers with plenty of capacity to handle the
low notes. Nothing equals the full toned beauty of an
amplifier built according to the diagram shown above.
Write for descriptive circulars.

SPRINGFIELD,
ILLINOIS

SANGAMO
ELECTRIC COMPANY

Pacific Coast Offices:
1061 Howard St.

SAN FRANCISCO
750 Subway

Terminal Bldg.
LOS ANGELES

POWER TRANSFORMERS
for the UX 250 Power Tube

TYPE 565-A TRANSFORMER
(200 watts)

The General Radio Type 565 Power
Transformers consist of two models
for both half and full -wave rectification
utilizing the 281 type of rectifier tube.
The Type 565-A Half -Wave Trans-
former illustrated consists of one 600-

volt secondary, two secondaries of 7.5
volts and one of 2.5 volts. It is de-
signed for 105 to 125 -volt, 50 to 60-

cycle lines.

Bulletin No. 931 will be sent on
request.

General Radio Co.
PRICE - - - $13.50 30 State Street, Cambridge, Mass.

274 Brannan Street San Francisco, Calif.

PROFESSOR HERMANN SCHNITZEL
Of the Ooniversity of Cincinnapolis, 0 -ho -ho

has written a booklet containing 21 short radio lectures which have been broadcast from manystations. 50 cents per copy, postpaid. You will enjoy this book.

For sale by "RADIO," Pacific Building, San Francisco
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(Continued from Page 42)

to a low value and the setting noted. A pair
of grid -leak clips are mounted on it and a
variable grid leak is best, although 5 meg-
ohms is the usual value.

A 112 used as detector oscillates easily at
the highest frequencies. No tube -socket is
used, since different tubes change things so
much. The set ought to be built around the
particular type of tube employed. Holes
are drilled through the bakelite and the leads
are soldered in place. Should another tube
be necessary, the 112 is easily removed as it
is at the rear of the set.

No short-wave receiver should be without
a filament switch, as best oscillation is always
secured at some particular filament -setting.
These tubes usually work best with very low
filament and about 67'/2 volts on the plate;
other tubes will sometimes require compara-
tively large values of tickler turns and often
higher plate voltages. The correct adjust-
ment of the set, for the higher frequencies, is
important and will require some experimen-
tation for values giving best results.

The arrangement of apparatus is conve-
nient for the experimenter as the filament
rheostat and switch, phone jack and audio
amplifier are mounted on a separate panel.
All parts are arranged so that they can be
used separately.

The whole set is mounted on a heavy base-
board and is supported above it. The 41/2 -
volt C battery is mounted underneath. Dry
cell tubes can be used and the set made semi -
portable; it is a simple matter to mount the
layout on the seat of the car and study the
5 or 10 -meter signals at a distance from the
station.

The audio transformers peak at 1000 cycles
and the set therefore gives best response at
this audio frequency. There are still AC
signals on the air so that a very selective
audio amplifier would hardly be desirable
yet, especially for all -wave use. In this
amplifier, the better signals are received with
excellent results and extraneous noises are
greatly reduced. Often one can "tune" an
audio transformer to about the correct value
by using condensers across the windings;
some transformers are designed for peaks in
the audio range.

The selection of proper midget condensers
is important, as many types are not so good.
If these are of the one -bearing type, this
bearing should be well -constructed and about
this the amateur knows. These condensers
will eventually replace the larger sizes for
most short-wave uses. Almost a whole set
of these may be obtained for the price of the
usual large instrument. They are as good
electrically, if not better, than the larger
sizes, especially at the higher frequencies as
shown by repeated tests at 5 and 10 meters.

The coils can be celluloid -supported and
No. 20 wire is about right for the well -spaced
turns. The 5 -meter coil consists of about 2
heavy turns on a 1 -in. diameter, and the
10 -meter one is about double that; at 40
meters, 18 or 20 spaced turns is about right,
but the values are not critical because the
shunt condenser will compensate. Large coil
diameters for 5 and 10 meters should be
avoided as movement of the body then has
considerable effect on regeneration.

Fixed filament resistors are used in the
audio amplifier. To use the set without r.f.
amplifier, the antenna is connected directly
to a lug on the secondary condenser through
a small midget. The output of the r.f. am-
plifier may be similarly connected; it is per-
haps better to use separate batteries for the
r.f. amplifier but one will work all right with
the same batteries for the whole layout. Often
the tube will oscillate much better if the
filament leads to the detector are reversed.

The actual wave -change caused by sup-
posedly small effects is too large. In the usual



amateur wavemeter employing a flashlamp
indicator, the wave may be changed as
much as /2 meter at 40 meters by simply
changing lamps or shorting a given lamp in
or out. Such changes are too large for 1929
conditions. There are perhaps only two ar-
rangements which are practical for average
amateur use.

One of these consists of the tuned circuit
described above to which is coupled a 2 -turn
loop (at 40 meters) including a flashlamp in
series. Some flashlamps give very broad
tuning, but tests show that the 1.25 -volt type
("S" filament) is about the best to use, as
the filament cools rapidly and gives a sensi-
tive indication. If the main inductance con-
sists of about 18 turns on a 2 -in. tube, this
2 -turn loop should be set at about 34 in.
from it. Indications will be quite sharp, and
with loose coupling, the effect of the lamp
circuit causes very little tuning effect. The
lamp when turned into, or out of, the socket
will have a small effect on the wave, but if
left in place, will give good results and
tuning will be sharp.

Wavemeter with Neon Tube Indicator

An accurate wavemeter is necessary for
calibrating picture and circuit
diagram in Fig. 2 show one using a neon
lamp as a resonance indicator. It uses a
15 mmfd. midget tuning condenser cut down
to three plates and a 20 -turn coil, which is
wound on a threaded length of 2 in. bake-
lite tubing. A 50 mmfd. midget condenser
is shunted across the tuned circuit.

51107.f MIDGIT
WONG CONDINSfk...

fIXED- WHIN
ONCE 011/SKATED

Fig. 2. Wavemeter Circuit Diagram

The condensers are mounted on a hard
rubber strip which, together with the panel
supporting the vernier dial, is securely fas-
tened to heavy baseboard blocks. A small
extension handle eliminates the necessity of
shielding. The threaded tubing is secured
to the baseboard by small metal angles at the
base. Heavy copper wire is used for con-
nections.

The neon lamp should be of 5 -watt size or
larger. It is somewhat more sensitive if one
terminal is left open and a length of copper
wire, wound around the middle, is used as
the other. The lamp is securely fastened
to a bakelite piece and is held by a piece
of wire passed around the lamp and through
holes.

For accuracy, it is best to have a separate
instrument for the 40 -meter band. The small
condensers are economical and at small ex-
pense accurate instruments can be con-
structed for 20 and 40 meters. The 10 -meter
band is wide and accuracy is not as impor-
tant.

To calibrate the wavemeter accurately, the
transmitter can be operated without an

NEON-IRMP

ESONPNCE
INDICATOR

Positive Line Voltage Control Safe
PROTECT your A.C. tubes

from excessive filament volt-
age and insure maximum efficiency
from your new
A.C. receiver,
which is designed
to operate at a
certain specified
line voltage. To
be safe, you must
have some means
of controlling
the voltage from
the light socket,
which varies in different localities
and during certain times of the day.

26 Keefe
Avenue

CENTRAL RADIO

The Centralab Radio Control Box
is the most advanced form of volt-
age regulator. It is so designed

that it will pro-
vide absolute
positive and safe
control of line
voltage. A simple
manual control is
the only adjust-
ment. No meters
or technical
knowledge re-
quired to oper-

ate, although meter can be attached
at little extra cost if desired.

LABORATOR1E

Milwaukee,
Wisconsin

TELEVISION
although still in an experimental
stage, has now advanced suffi-
ciently to enable amateurs to build
outfits that will give edifying
results.

Write today for our price list
of television apparatus.

Photo Electric Devices, Inc.
594 Fifth Ave. Brooklyn, N. Y.

Gerald Best's
SUPER BLUE PRINTS

The complete working plans in full size for
building the new incomparable Gerald Best
115 Kilocycle superheterodyne with full in-
structions for building.

2
Per set. Postpaid anywhere in the

C
U. S. Send remittance by cash,
check or money order. Stamps
also accepted. "RADIOPacific

California.CBldg., San Francisco,

Free
A Continental Control Switch will be given
free with a one year subscription to RADIO
($2.50) if you act immediately. Only a
few on hand.

"RADIO"
Pacific Building San Francisco

Marvelous
Reception
Full en-
tire receiving range by
equipping your Power
Amplifier with a Pot-
ter Condenser Block.
No.

T2900
where

one 250
Type
Power
Tube
is used

$20.00

No.
T2950
where

two 250
Type
Power
Tubes

are used

$22.50

I I i phi y Efficient-Long Life

The Choice of Leading
Radio Engineers

Ask your dealer for full inforrna

POTTER MFG. CO.
North Chicago, Illinois

LAST MINUTE SPECIALS!
E210 BRADLEYSTATS, list $4.00_ Our Price $1.60 ea.
MESCO Wireless Keys, list $2.00 95c ea.
U. S. ARMY Aeroplane Spark Transmitters, Gov. cost $47 each SO 4.75 ea.
G. E. Kenotron Rectifying Tubes (type T.B.1) 1.25 ea.
Eby A.C. Adapter Harness with Volume Control. For 6 tube Sets, list $10.00 " 5.00 ea.
Gould Kathanode Unipower, Automatic Radio "A" Power (6 volt), list $39.50 " 13.75 ea.

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY
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A NOW PF-250
Power Transformer

for
UX 250 Power Tubes
A husky transformer built for doing the
job, not for looks. The PF-250 is rated at
1200-600 volts plate, Pi volts power tube,
7% volts rectifier tube filament. Center
taps are provided on each of the filament
windings. Continuous rated capacity of
plate windings, 160 MA., continuous rated

capacity of each 73i volt winding,
3 Amperes. DC plate output with

two UX 281's full wave, up to
450 volts with sufficient ex-

cess for "C" Bias.

Ask for Bulletin No. 1033 describing
fully the PF.250.

Price, each -430.00
Sightly higber West of Rick, Motostamt

American Transformer Co.
TrAsulormf Baader., fee MO, AI. 21 Year,

274 Emmet St., Newark, N. J.

CUSTOM SET BUILDERS
Browning -Drake has an interesting and

unusual proposition. Take advantage of the
fact that more Browning -Drakes are built
than any other. Write today.

BROWNING -DRAKE CORP.
CAMBRIDGE, MASS.

CARDWELL CONDENSERS
The Taper Type

Type "E"
Cardwell

Unexcelled
for Short Wave

Receivers

STABILITY Is Vital
in the short wave receiving circuit.

The effect of a rising and falling note so often
troublesome in CW code reception, due to instability
in the circuit, will obviously play havoc with Broad-
cast Reception on the short waves, if at all pro-
nounced.

CARDWELL TAPER PLATE CONDENSERS are
rigid and vibrationless and will absolutely hold their
calibration, thus eliminating one of the important
causes of circuit instability in short wave receivers.

The tuning curve is ideal, midway between SLW
and SFL, attained without eccentrically shaped
plates, thus concentrating the weight of the rotor
close to the shaft. It will pay you to investigate.

Transmitting Condensers for powers
up to SOKW and more. Receiving
Condensers in all standard capacities.
Send for literature.

The Allen D. Cardwell Mfg. Corp.
81 Prospect Street

BROOKLYN, N. Y.

"The Standard of Comparison"

antenna with a very small input, and so a
harmonic falls exactly on the wave of a
broadcast station which has been carefully
tuned in with any ordinary nearby regenera-
tive, broadcast receiver. By using different
stations, various points on the wavemeter
calibration -curve are easily obtained. The
wavemeter in each case is checked with the
wave of the transmitter, the wavelength of
which is calculated from the broadcast fre-
quency by dividing by the proper whole
number.

Operation is simplified by using a sensi-
tive grid d.c. milliammeter in the transmitter
in series with the grid leak. For a 210 tube,
this meter ought to be about a 0/25 size.
Resonance is denoted by the dip of the grid
meter. Several check points should be used
and the average curve taken.

The transmitter must also receive special
attention for 1929 conditions. It should be
sharply tuned and not "modulated" by a
poor plate supply, giving the usual broad
wave. Good d.c. plate supply will help
considerably. Many amateurs may desire to
operate with small "99" transmitters. These
are quite cheaply constructed and give ex-
ceptional results in these days of sensitive,
screen -grid r.f. receiving systems, like the
one described.

The average amateur transmitter is too
closely coupled to the antenna. A broad
interfering wave is caused and operation in
two frequencies, close together. With loose
coupling, the wave is sharpened, transmis-
sion is on only one frequency, the note is im-
proved, and the antenna system has less
effect on the oscillating circuit, reducing
considerably, any "wobbling" effects. One
should use a large capacity in the oscillat-
ing circuit, which usually eliminates "creep-
ing." If the tubes are run cool, this effect
is greatly reduced. Any circuit, when prop-
erly adjusted, gives a good constant oscillat-
ing frequency.

Since bringing up a tuned antenna circuit
to the primary changes the plate current and
therefore the tube temperature, the value of
coupling will have some effect on the fre-
quency of the transmitter. The coupling
depends on so many factors that a general
rule cannot be given; if one adjusts the
coupling so that 85 or 90 per cent of the
antenna current is obtained with close coup-
ling, good results will be secured. The
note should be studied near the set and is af-
fected to some extent by antenna tuning. In
general, any change in the transmitter which
changes the plate current value will have an
effect on the frequency and any such will
have less chance, if a low L C ratio is used.

If all amateurs in the 40 -meter band
would use direct current plate supply,
operation would be improved because of the
sharp waves. The high-pitched notes would
encourage the use of peaked audio amplifier
systems, thus reducing other interference and
amplifying, to a maximum degree, the proper
signal. A surprising number of such stations
could operate without interference if both
the transmitting and receiving systems were
sharply tuned. The all -short-wave receiver
here described is a step in that direction.

SELECTIVE SHORT-WAVE
RECEIVER

(Continued from Page 42)

The r.f. choke consists of 300 turns of No.
36 wire, scramble -wound on a 1 -in. core. A
.00025 mfd. oscillator grid condenser Ca and
1 megohm grid leak R, lowers the plate cur-
rent somewhat. The condenser Cr is of .002
mfd. capacity, C, .0005 mfd., C, 1 mfd. and
C,, .0005 mfd.

The filaments are all controlled by one
6 ohm rheostat R5. Sockets are mounted on
sponge rubber cushions to prevent micro -
phonic noises. All parts are mounted on a
7 by 18 -in. panel.
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"DRESNER" SHORT
WAVE CONVERTER

Complete
$22.50
Special

Wave
Length
Range

15 to 550
Meters

SIMPLE TO ATTACH-
EASY TO OPERATE

Some of the best entertainment of
the air is broadcast on the short
waves by many powerful stations.
There Is no longer any reason why
all should not receive these excel-
lent programs from all over the
world. The Dresner Short Wave
Converter Unit is completely as-
sembled. It efficiently covers a wave
band of 15 to 550 meters, and makes
reception easily obtainable for all.
Offered at the special price of $22.50-
complete ready to plug into your
receiver in a few seconds.
If your dealer cannot supply you, send
money order direct and we will ship P. P.
Prepaid. Guaranteed.

(When ordering unit, be sure to
specify whether it is to be used on
AC or DC set.)

Dresner Radio Mfg. Corp.
642 Southern Blvd. New York City

Dept. F

ENJOY44THIRILL.YELECTRIFIED
RADIO at SMALL COSTonly

85 Banish forever all the annoyance
and expense of buying new "B"
Batteries with a TOWNSEND "B"
POWER UNIT. Hooked up in a
few moments-and you have per-
manent power from your light soc-
ket from that time on. Use same

tubes now in your set. No changes.
You'll be amazed at the

way Townsend, improve
your reception and add to
distance getting. More
than 50.000 now In use.
Send Coupon today for full
informationpo and free trialoffer.

TOWNSEND
LABORATORIES

Chicago Illinois
-COUPON

TOWNSEND LABORATORIES 11/28Dept. 18, 713 Townsend St., Chicago, m.
Please send me full information on the Townsend 'B"
Power and Free Trial Offer.

Name

Address

Send for New Radio Book-It's Free!
New hook-ups. This book shows how to
make short-wave receivers and short-wave
adapters. How to use the new screen grid
tube in D. C. and A. C. circuits. How to
build power amplifiers, ABC eliminators.
Up-to-the-minute information on all new
radio developments. Its free. Send for copy
today.

KARAS ELECTRIC COMPANY
4031L2 North Rockwell St., Chicago, Ill.

Portland. Oregon. 53 4th St.
San Francisco, 585 Mission St.
Los Angeles, 324 N. San Pedro

Name
St. and No
City and State

4031L2



I

You Can Build
Better Than You Can Buy

Aero
"CHRONOPHASE"

The Aero "CHRONOPHASE" principle
in Radio Frequency Amplification is the
first outstanding development in broadcast
reception since the introduction of the
neutrodyne. Now selectivity takes on new
meaning, for sets employing this principle
can be made so selective that even the side
bands of local broadcasting stations can
be cut off. Greater distance range, too,
is achieved with remarkable smoothness
of control. No factory -built set has the new
and revolutionary "CHRONOPHASE"
principle. It may be had, however

In Three Wonderful
Receivers

The 1929 six -tube "Aerodyne," the Aero
Seven -Twenty -Nine and the five -tube Aero
"CHRONOPHASE" all incorporate the
"CHRONOPHASE" circuit. Complete
kits for these receivers may be had from
your dealer. No expense has been spared
to make these kits the finest you can buy.
A beautiful two-tone metal cabinet is a
part of each kit. Every part needed for
the construction of the receiver is included
-even wire, soldering lugs and wood
screws-so that nothing more need be
purchased. Anyone can assemble an Aero
receiver in a few hours. Panels are
drilled, which insures proper placement of
parts and full-size pictorial wiring dia-
grams eliminate mistakes in wiring. Aero
sets can be built for A.C., D.C., or Shield -
Grid tubes.

A postcard request brings two
valuable booklets introducing
the new 1929 line of Aero kits
and describing the 64 page Aero
Green Book for 1929. Send to

1/1 5 Ft Et WRINCOUCIS
INCORPORATED

Dept. 588, 4611 E. Ravenswood Ave.
CHICAGO, ILL.

Console Model. A
beautiful walnut fin-
ished cabinet, fur-
nished in 6 -tube
and 7 -tube push-
pull. Equipped with
"Peerless" Speaker.

Size 26"x40"z16" deep.

Your Own Label
On This Radio

Your Best
Business Builder!

There's no business -builder in the
world like a good radio in action!
And no radio can deliver better than
the Premier. Put your private label on
it-and get ALL THE BUSINESS
THAT IT BUILDS!

Private -label radio brings you
longer profits; its flexible price meets
any kind of competition or market;
it frees you from top-heavy inven-
tories and territorial contracts; you
order only what you need. And-
private-label radio preserves your
trade identity, your most valuable
possession.

Material and manufacture - not
advertising! --determine the quality
and salability of a receiver. Premier
Private -Label Radio is equal to any
on the market in performance, looks,
quality and salability. Table, console
and combination models,-furnished
standard in 6 -tube and 7 -tube Push -
Pull.

CHASSIS SPECIFICATIONS
All -metal chassis; rigid, strong,

stays put. Unconditionally guaran-
teed. Apparatus 100% shielded.
Licensed under U. S. Navy Patents
and Hogan Patent No. 1,041,002.

Write for price and full details.
No obligation.

PREMIER ELECTRIV rOMPANY
Established 1905-Manufacturers Ever Since

3841 Ravenswood Avenue
CHICAGO. ILLINOIS

Helps You Pass
Government Radio

Examination
An Excellent Book

"PRACTICAL RADIO
TELEGRAPHY"

380 Pages

$3.00S TO YOU
POSTPAID

"RADIO"
Pacific Bldg. San Francisco, Calif.
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00 Insures
YourA.Clither

The Vitrohm 507-109 Unit costs
$2.00. Installed on your radio set,
it lengthens a. c. tube life by auto-
matically lowering filament volt-
age.
Attached in a moment-Nothing
combustible - Nothing to wear
out-Does not get excessively hot.
It consists of a Vitrohm Resistor
mounted within a perforated
metal cage, a plug, and a recep-
tacle.
Write for free information on this
and other Ward Leonard Radio
Products.

WARD LEONARD VERNON
ELECTRIC CO. NEW YORK

pscrtitie
ovEyEkiti4i

c)

With the same creative enthusiasm
that produced the first radio
vacuum tube (1906) Dr. DeForest
has now developed the perfected
Audion.

When you replace your tubes
with DeForest Audions you will
experience a new enjoyment in
clarified reception.

Send today for your free copy
of the interesting booklet by the
"Father of Radio."

De Forest Radio Co.
JERSEY CITY ^. N.J.
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'N.
Lessen
Static

Tune More Sharply
Bring your set up to maximum
sharpness with X -L Vario Densers

Practically all of the popular high grade
circuits now use X -L Products. Perfect
reception is always assured because of the
accurate values and dependable service these
well known products give. Endorsed by
leading radio engineers, designers and
builders and standard in most quality sets.
Broad and positive capacity range that as-
sures exact oscillation control easily obtained
with both Model "N" and Model "G" Vario
Densers.

Model "G" Vario Denser
Genuine Bakelite casing, dust and moisture
proof. All metal parts phosphor bronze nickel
plated. Only the best imported India mica
used. Extreme micrometer capacity advance,
exceptional accessibility in close quarters.
Model "N" has variable capacity adjustable
from 1.8 to 20 micro -micro farads. Price
each, $1.00.
Model "G" with grid clips made in three
variable capacity ranges. viz: Model G-1.
.00002 to .0001 MEd.; Model G-5, .0001 to
.0005 Mid.; Model G-10..0003 to .001 Mfd.
Price each $1.50.

NewBAKELITE
INSULATED

X -L PUSH POST
The most perfect binding post
made. Push down with thumb,
insert wire, remove pressure,
wire is held firmly. Vibration
will not loosen but releases
instantly when you wish. No
chance to forget to tighten.
Positive, permanent. Plain or
all standard markings. Also X -L
made in all -metal design. Price Push Post
each 15c.
Strip of 7 on black panel with white mark-
ings, price $1.50.

Write for interesting and valuable
free copy of our new up-to-date book
of wiring diagrams showing use of
X -L units in all leading circuits.

.a.Radio Laboratories
Dept. 3,1224 Belmont Ave., Chicago, Ill.

TECHNICAL BRIEFS

(Continued from Page 38)

with transformers having p2 -in. and 1Y2 -

in. primaries, for 9, 18 and 36 turns
each. The screen -grid tube circuit con-
nections for each type are shown in Fig.
3, a showing the transformers and b
the autoformer.

The 1% -in. primary type is that gen-
erally advocated for use with a shield-

grid tube when a tuned impedance is not
employed. It will be noticed that there
is little gain in amplification when more

and a consequently greater overall ampli-
fication. As the number of turns is in-
creased in the portion of the secondary
which acts as a primary, the amplifica-
tion on the higher frequencies is re-
duced because the two currents in this
portion of the coil are in quadrature,
and the voltage in the grid of the next
tube is consequently lower. This can
also be used in a multi -stage amplifier to
secure uniform amplification over the
entire spectrum without so greatly im-
pairing the selectivity.

The selectivity curves for these three

60

50

I
''Actifel

40

14.

'1,..

30

...-

20

10

fIG. I

PRIMARY TURNS

Fig.4. Selectivity Curves for Three Types of Transformers

than 18 turns are used, thus impairing its
possibilities for selectivity.

With the /-in. primary a variation
in the number of turns changes the point
where maximum amplification is secured.
Hence with a multi -stage cascade ampli-
fier uniform amplification can be secured
over the whole band by adjusting the
number of turns in the primary of each
transformer, although this may result in
sacrificing the selectivity of one or two
stages.

As the inductive coupling is much
greater with an autotransformer, a few
turns will give a high primary impedance

types of transformers, are shown in Fig.
4. The figure of merit considers the
inverse ratio of amplification obtained
at the mean of frequencies 50 k.c. distant
from the oscillator frequency, plotted
against a percentage cutoff at seven -
tenths of the maximum. A selectivity
factor of 50 is fair, 55 is good, and 60
gives an extremely desirable point. It
will be noticed that at 350 meters, for
example, this selectivity figure can be
obtained with the autoformer circuit
with an amplification figure of 5.7,
whereas the corresponding 72 -in. pri-
mary is secured with an amplification

Ca /VT3 TI VT4 T2 VT5

Fig. 6. Chronophase Circuit with Two Screen -Grid R. F. Stages
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0-Mac/drill/a
WiffOioice.Shouldfle

The

1101[FILMAJIESTIC
BROAD Si AND GIRARD AVE.

400 LARGE ROOMS
Only Hotel in Philadelphia with a
subway entrance from main lobby.

MOST MODERATE RATES!
Single room, running water $2.00

For two $3.50
Single room, private bath $3.00

For two $5.00-$6.00

Garage Connected with Hotel

Wire at our expense for Reservations
JNO. C. GOSSLER, Mgr. Dir.

SPINTITE
WRENCHES FREE
With a one year subscription to

"RADIO"
3 Stevens Spintite wrenches for round nuts
given free this month with a subscription to
"RADIO." Send $2.50, get "RADIO" for
one year, and the wrenches also. We pay
the postage. Only few sets of these
wrenches still on hand. Hurry.

Publishers of "RADIO"
Pacific Bldg. San Francisco

Your Tubes
STEADY AS THE STARS
IT hen AMPERITE-Controlled
Don't let "A" battery current fluctuations spoil
your radio reception or ruin your tubes. Install
Amperites and automatically keep the filament
temperature constant according to tube rating.
Entirely unlike fixed resistors. With AMPEHITE
control tubes last longer and your set sounds
better. Panel arrangement improved and wiring
simplified. Tuning is easier and volume is in-
creased. A type for every tube-battery or A. C.

CuLIO.

with dial! anymounters, (in eomp-
. S. A., at

dwilatw. 50 FRANKLIN ST., NEW VALK

FREE "Anoperite
Book" qf loess, circuits

Writesser...6os
data.

/Witt. R. 11.

7he "SELF7-Xthifiligd"Rheartat

of only 3.6, or about 65 %. In this par-
ticuler instance the superiority of the
autoformer type is outstanding.

Oscillation was frequently encount-
ered, even in connection with the sup-
posedly non -oscillating shield -grid tube,
unless some means were taken to prevent
it. The best results were obtained by
shifting the phase angle of the currents
in various stages by the method illus-
trated in Fig. 5.

4.110  MO

Fig. 5. Chronophate Circuit

An inductance L2 of comparatively
low d.c. resistance was shunted around
the resistance Ri, maintaining a maxi-
mum static value of plate voltage at the
tube, while offering a very high imped-
ance to r.f. currents. The resistance R1
can be varied without affecting the static
value of the plate voltage and will be
found to serve as an oscillation control.
If provision is made so that it can be
reduced to a low value, so as to effec-
tively short-circuit C2, it can also be em-
ployed as a volume control.

In a circuit containing two stages of
radio -frequency amplification, it will
rarely be found necessary to employ more
than one such resistance, as sufficient ad-
justment of the time relation can be
obtained to avoid oscillation while still
maintaining the satisfactory value of
overall amplification. Maximum results,
regardless of the type of tube used, can
be obtained by varying the proportion
of L, which is used in the plate circuit
of the preceding tube. Little trouble was
experienced from inductive coupling be-
tween coils.

Shielding always introduces certain
losses in the coil, due to linking a por-
tion of the coil's field, and also compli-
cates the mechanical construction of the
receiver. It will be seen from the curve
that the necessity of shielding is miti-
gated as far as interstage coupling effects
go, while the diameter of the coil is so
small that direct pick-up from local sta-
tions is reduced to a minimum, as has
been demonstrated in practice.

One such receiver using two stages of
tuned radio -frequency amplification with
shield -grid tubes, employing the "Chron-
ophase" system, has been given an ex-
ceedingly thorough tryout. On a 25 -ft.
aerial located on the shore of Lake
Michigan, in the heart of the most con-
gested mass of broadcasting stations in
the world, it has been possible to cut
through locals and secure good loud
speaker reception of stations a thousand
miles distant.

YEARS Ahead!

The
HAMMARLUNI)
"Midline" Condenser
Condensers come and condensers go, but the
Hammarlund "Midline" keeps ahead.

Built with watch -like precision and embody-
ing every feature demanded of  modem
tuning instrument, the Hammarlund "Mid -
line" Condenser continues to make radio
history.

If you know radio, you know Hammarlund.
If you are a beginner, ask any radio engineer
his estimate of Hammarlund Products. Follow
his advice.

Write for Folder

Hammarlund Manufacturing Co.
424-438 W. 33rd St., New York

acrt. 1-12-ttiot rinci10-

ammarlund
PHCC'S/ON

PRODUCTS$61.00 issBringsues u, ,t Rh nDeIxot

11' BATTERY
ELIMINATOR

95
MONEY -BACK GUARANTEE

No more worry with "B" Batteries! Hook up an
R. B. "B" Battery Eliminator and forget bat-
tery troubles forever. This wonderful new in-
vention means better reception, sharper tuning.
Gives you more real pleasure from your set.

COMPLETELY EQUIPPED-
No "Extras" to Buy

Operates perfectly on direct or alter-
nating current giving up to 90 volts
current. and using the full wave of
the power supply. Simple directions
enclosed-anyone can plug it into any
kind of set up to six tubes. Constant

voltage gives set more power. Costs no more than
set of good "B" Batteries. Solidly built In
beautifully finished metal case, with genuine
Bakelite top.

SEND YOUR ORDER NOW
Don't blame your set because run down
"B" Batteries won't let it work right.

Order your Eliminator NOW. Write name and address
on a piece of paper, pin a dollar bill to it, and
mail it TODAY. Pay postman balance ($4.95 plus a
few cents postage) when he delivers your Eliminator.
Use it ten days. If not more than satisfied, return
It and get your money back.

135 -Volt Eliminator Only $7.95
New style Eliminator that gives amazing
performances. Send $1.00 and pay balance of $6.95
(plus postage) on delivery. Guaranteed to please-

or money back. Be sure to ask for 135 -Volt Eliminator.

THE R. B. SPECIALTY CO.
Dept. D-304. 318 Sycamore St., Cincinnati, 0.

Send
I i00
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FREE 3AY
TRIAL WITH

No. 502-Price $5.00

NA ALD

NEW

ELECTRIC

PICKUP
With a NA-ALD
Electric Pickup and
a good radio set or
power amplifier you
can electrically am-
plify the music from

phonograph records and get the results of talking
machines costing several hundreds of dollars. The
new NA-ALD Pickup fits A.C. or battery sets. It
is equipped with twin magnets giving a full, rich
tone quality on both high and bass notes. Every set
owner should have one. You may try a NA-ALD
Pickup for three days and if not satisfied return it
and get your money refunded.

ALDEN MANUFACTURING CO.
Brockton, Mass. Dept. R1

END RADIO BOTHERS
TN() YOU KNOW what's wrong when

your radio set isn't working right? Ten
to one, you don't. Twenty to one, you would
if you had a copy of

Hoff's Radio Trouble Finder
Ever hear of M. M. Hoff, radiotrician, of Phila-

delphia! He was one of the very first "radio bugs"
and has been building and studying sets ever since.
And now, out of his broad experience, this man
has written a book to tell radio owners how to keep
their sets working right.

He tells in plain words and illustrations how a
set is made, what the parts are called, what are the
few usual troubles and how to fix them. Then he
lists 103 troubles that sometimes happen and tells
how to detect and fix each one.

The book is a regular cyclopedia of radio infor-
mation-only it's in a language anyone can under-
stand. Read it five minutes and you'll know more
about radio than you ever dreamed of.

It will save you many a repair man. It will save
you hours of guessing and fussing and fuming. It
will help you to keep the tone of your set always
sweet and strong. It will keep you from losing
many programs. And, best of all-

IT WILL MAKE YOU STOP SWEARING-
MUCH TO THE SURPRISE OF YOUR FAMILY-
because radio repairs are expensive. Why hire them
done when you can easily learn how to keep your set
from needing them?

All It Costs Is $1
Send cash with your order and you get also a

Dictionary of Radio Terms and the latest list of
Radio Broadcasting Stations with call letters and
the new Federal Radio Commission wave lengths.
Send your dollar today while the copies fast. Six
copies for 34.00.

CHICAGO BARGAIN STORES
426 Quincy Building, Desk 5 Chicago, Ill.

INTERESTED IN
TELEVISION?

Write for literature on
Television Control. The
new SPEED CONTROL
CLAROSTAT solves the
problem of correct scan-
ning disk operation. Brings
in screen image and holds
It. See this latest aero-
stat, in metal case, amply
ventilated, protected screw
terminals, controls small

motor from standstill to full speed, pushbutton for
quick start and momentary acceleration, 25-500 ohm
fixed or variable resistance.
Clarostat Mfg. Co., 285 N. 6th St., Brooklyn, N.Y.

SPEED CONTROL
CLAROSTAT

$1.00
Brings the Next Six
Issues of "RADIO" to

your address
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RADIO KIT REVIEWS
(Continued from Page 44)

THORDARSON PHONOGRAPH
AMPLIFIER

This two -stage all -electric amplifier using
a 210 power tube, converts an old style me-
chanical phonograph into a modern high
quality electrical reproducing machine. In
addition to the revolving turntable and elec-
trically recorded records, it requires only a
good pick-up unit and the easily assembled
equipment listed in this kit to get faithful
reproduction of audio frequencies from any
good radio speaker.

The amplifier is operated completely from
alternating current and is so constructed
that it is readily portable. It is exceedingly

05PfEEIR 0 FIELD INPUT (-.

Pictorial Wiring Diagram of Thordarson
Phonograph Amplifier

compact, being 10x10 -in. and may be placed
in one of the compartments or in the tone
chamber of the phonograph so that no un-
sightly or difficult connections to the radio
receiver are necessary.

The power transformers and filter chokes
are completely housed in the Thordarson
R-210 Power Compact. This unit furnishes
power for the high voltage supply to the plate
of the 281 rectifier tube, power for the fila-
ment of the same tube, as well as power for
the filament of the 210 power tube. The rec-
tifier and filter circuits are conventional, and

furnish to the voltage divider, direct current
free from hum.

Filament current for the first audio -fre-
quency tube is supplied by the current flowing
through the voltage divider. When the 100 -
volt field of the dynamic speaker is connected
to the terminals marked "Field," about 60
milliamperes will flow through the field wind-
ings of the dynamic speaker and will be
available for heating the filament of the 199
tube.

The plate voltage applied to the plate of
the 210 power tube is 385 volts, secured
through the voltage drop of the 5000 -ohm
resistor and the field of the dynamic speaker.

LIST OF PARTS

I Thordarson R-210 Power Compact
2 Thordarson R-300 Audio Transformers.
1 210 Condenser Block (Dubilier, Tobe,

Potter, Acme, Aerovox, Fast, Splitdorf).
1 Electrad Fixed Resistor, 5000 ohms, Type

B.
1 Yaxley 400 -ohm Potentiometer.
3 Benjamin Sockets (Sub -panel).
6 Binding Posts, 2 Input, 2 Speaker, 1 Pos.,

1 Neg.
3 Benjamin Sub -panel Brackets.
1 Pc. Bakelite 10" x 10" x 1/4".
1 Pc. Bakelite 10" x 2" x 3/16".

TUBES
I UX-281 Rectifier.
1 UX-210 Power Amplifier.
1 UX-199 Amplifier.

The grid bias of 25 volts is secured through
the voltage drop through the filament of the
199 tube and the 400 -ohm potentiometer. The
plate potential for the 199 tube is taken from
the high voltage side of the power field of the
dynamic speaker, about 125 volts. The grid
bias for the 199 tube is obtained from the
voltage drop between the filament side of
the 400 -ohm potentiometer and the movable
arm. The arm should be adjusted for best
results. The undistorted output of the 210
power tube operating under the above con-
ditions is about 1200 milliwatts.

In view of the fact that dynamic speakers
have incorporated in their assembly an out-
put transformer, none is needed in the am-
plifier itself. It is to he noted at this point

Circuit Diagram of Thordarson Phonograph Amplifier
Tell them you saw it in RADIO



that the type of dynamic speaker used must
be of the high -voltage field type.

If for any reason it is desired to use this
amplifier with other than the dynamic type
of speaker it will be necessary to use an
output transformer, for the current output of
the 210 tube is apt to burn out the fine wire
windings of the speaker. The primary of
this transformer should be connected to the
two terminals marked "Speaker" and the
loud speaker should be connected directly
to the secondary of this transformer. It will
also be necessary to compensate for the field
current of the dynamic speaker. This may
be done easily by inserting a 2500 -ohm re-
sistor in place of the field, that is, connect
the resistor to the two terminals marked
"Field."

The Television Clarostat comprises a spe-
cial power type clarostat, together with a
short-circuiting push-button, contained in a
sturdy, ventilated, metal housing with mount-
ing feet. The device has a resistance range
of from 25 to 500 ohms, or sufficient for the

required range of speed. It dissipates up to
watts, and is capable of controlling either

a universal or a condenser type motor, on a.c.
or d.c., up to /8th horsepower.

The new REL variable condensers for
use in short-wave receivers and wavemeters,
as well as low -power transmitters, are rug-
gedly constructed with heavy brass plates and
have a rigid three-point mounting which
eliminates vibrations. They can be mounted
on a metal panel without necessarily ground-
ing either the stator or rotor plates. The
rotor shaft is immersed in a pool of mercury
inside the one-piece bearing, thus giving
positive contact. The stator plates are shaped
so as to prevent an increase in capacity when
the rotor plates pass the point at which the
stators are joined together. These condensers
are made in various capacities, depending
upon the number of plates. The three -plate

model illustrated has a maximum capacity of
54 mmfd. The capacity of the two -plate
model may be regulated by moving the stator
plate, thus giving a widespread tuning range.

Arcturus has
it-a "heater
type" Power Am-
plifier No. 071H!

The whole radio world has been
waiting for an "Indirectly Heated
Cathode" type '71 tube to elimin-
ate troubles inherent in the "fila-
ment type."

Now-you can experience the
newest in radio-a revelation in
radio reception. Put an Arcturus
"heater type" tube in every socket.
Note the clear, undistorted vol-
ume, the better tone qualities, the
quicker reception, the extremely

(( An unbiased )\
(view of FACTS)'

long life, the im-
munity to current
surge-all the re-
quisites for a

perfect A -C tube.
Nowhere else can you get these

advantages except in "heater type"
tubes. Leading set manufacturers,
recognizing this, are using "heater"
tubes throughout their receivers.

You can adapt this greater ef-
ficiency to your receiver by us-
ing a complete set of Arcturus
"all heater type" tubes in every
socket. Get a set from your dealer
today.

erg
West Coast Distributors

Universal Agencies, 905 Mission St.
San Francisco, California

ARCTURUS
A -C LONG LIFE TUBES
Newest Radio Hook -Ups --FREE

Send now for the newest radio hook-up book.
Shows how easy it is to build remarkable
new A. C. and D. C. receivers of longest
range, greatest volume, purest, clearest tone
and super -selective. Also shows how to
make short-wave receivers and adapters, how
to use new screen grid tube in A. C. and
D. C. circuits, how to build power amplifiers
and ABC eliminators. Latest information
on all new radio wrinkles. Send for free
copy now.

KARAS ELECTRIC COMPANY
4031L1 North Rockwell St., Chicago, Ill.

Portland, Oregon, 53 4th St.
San Francisco, 585 Mission St.
Los Arif&iti 324 N. San Pedro

Name
St. and No
City and State

4031L1

Tell them you saw it in RADIO

SET BUILDERS
GettRisBook

Barawlk, the first and oldest rndio
specialty house, offers you uno-11 I
service this year. Bigger stocks,
Quicker shipments, lower prices.
Deal with an old established, reliable
house. Get honest goods, honest service,
honest prices. Ilisrawlk service makes you
more money. Send now for big new Catalog show-
ing lowest wholesale prices.

B A AW I K C 0 .1:4;cfao'lus.Itik.
Vail TWA Coupon Now for Free Radio Guide

FREE

Name

Address -
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106 Seventh Avenue

POWER AMPLIFIERS
--a The possibilities of making

money from power amplification
are unlimited. There is a demand
in every city. Manufacturers,
jobbers and dealers everywhere
are converting their radios and

C radio phonographs into power
amplified, A. C. Electrics, with
this famous Powerizer Power
Amplifier. Power Amplifiers used
for demonstrating speakers-for
auditorium volume.

THE PX-2 POWER AMPLIFIER
is a two. stage power amplifier which can be energized from the detector
tube of  radio set, providing sufficient volume for homes or small halls
-frequently used for demonstrating records or speakers by dealers.

$75.00
Uses the No. 226 in the first stage, the No. 210 in the second and the
No. 281 as rectifier-is provided with volume control.

POWERIZER P-4
This is a Powerizer which substitutes and contains 210 for the last
stage and is easily and quickly connected to any radio set; specially
adapted for use with dynamic speakers; uses a UX-210, UX-281.
Furnishes its own A, B and C.
Price, less tubes

List price (tubes extra)

$49.50

POWERIZER PXP-250
is a very powerful three -stage push-pull amplifier. It is unique in that
the amount of emerging amplification is unlimited, using our own
system of sectional units. Push-pull 250 units may be added at will.
Two units are sufficient to fill  house with at least 2,500 people;
con of one -stage UY-227, one -stage push-pull No. 171, and one -
stage push-pull No. 250; has  tapped input and output. For tonal
quality and power, this is the last word in power amplification.
(Tubes necessary-one (1) UY-227, one (1) UX-280, two (21
UX-171, two (2) UX-281, and two (2) UX-250--tubes extra.)
List Price $250.00
All of our units use alloy steel transformers, insuring maximum volume
over the entire audible range. We would be very glad to handle wry
special problem that you may have on amplification.

THE PIONEERS IN POWER AMPLIFICATION HAVE IMPORTANT NEWS FOR YOU
Licensed by Radio Corporation of America and Associated Companies. Write for Bulletin PR -4

RADIO RECEPTOR COMPANY
Makers of the Famous

pOWERIZER

STRENGTH -INBUILT!
BENEATH the attractive exteriors of Aero-

vox Filter Condensers and Filter Blocks
lies a sturdy framework built to withstand the
onslaughts of voltage surges and unusual ser-
vice conditions. A true example of Structural
Strength-INBUILT!

EROVlin
Write for the Aerovox Research Worker,
a free monthly publication containing
many articles of paramount interest to you!

68-A Washington Street
"Built Better"

Brooklyn, N. Y.

REG.

New York City

Two radio
magazines for
the price of

ONE!
Hundreds and hundreds of

readers of "RADIO" have
availed themselves of our
special money saving offer
whereby you subscribe to two
radio magazines for the price
of one. "CITIZENS' RADIO
CALL BOOK" and "RADIO"
-both magazines sent to your
address for a full year for the

price of a one year subscrip-
tion to "RADIO"-$2.50. The
next issue of the "CALL
BOOK" will be out on No-
vember first. Better subscribe
now to avoid missing it.
"RADIO" will be sent to you
for 12 months, starting with
our December issue, out on
November 25th. Save $2.50
by subscribing today.

MAIL COUPON NOW!
COUPON

"RADIO,"
433 Pacific Building,
San Francisco, Calif.

Here is $2.50. Send me "RADIO" and "CITIZENS' RADIO
CALL BOOK" for one full year starting with the DECEMBER
issue of both magazines.
Name

Street and No

City and State

60 Tell them you saw it in RADIO



DEPENDABLE! EVERLASTING!

100 Volt Edison Element,
Non -Destructive Rechargeable
"B" Battery with Charger $12
140 Volt with Chemical Charger__ $17
180 Volt with Dry Trickle Charger $24

Complete knockdown batteries, all
sizes at reduced prices. Detector and
Intermediate voltages plainly marked.
Greater volume and el than any

other eliminator.

Use this coupon
to receive our interesting booklet.

SEE JAY BATTERY COMPANY
913 Brook Ave., New York, N. Y.
Please mail me at once your FREE illus-
trated booklet describing your batteries and
power units, without any obligation to me.

Name

Street &

Town State_

DescribedIn Ou
New 1929 Catalog

I SENT ON REQUEST 1

WHOLESALE PRICES

Professional Set Builders

1

and Dealers!
The latest developments of the 1929 season are
fully described in our NEW FREE Catalog.
Lowest prices on all nationally advertised kits,
sets, accessories, cabinets, etc. Get the BEST
in RADIO-at the BIGGEST SAVING. Com-
plete stock carried. No shipping delays. Write
for Catalog TODAY.
TELEVISION-We have complete information
which will prove interesting to SET BUILDERS.

WALTER ROWAN CO.
833 Washington Blvd., Dept. 101

CHICAGO, ILL.

Set Builders -Dealers! Save Money!
Send for the moot complete book of nationally known
Parts. K Its, Cabi nets. Consoles. Speaker., Power Units.
Sets, etc_ All at lowest wholesale prices. Quick service
on all your needs. Write now. It Is FItEE-

SETBUILDERS SUPPLY CO.
Sept 14-3 Ramberg Bldg. Mathes wad Market Sic CHICAGO. !IL

FERRANTI
Audio Frequency Transformers
Send 15c in coin for copy of the

1929 Year Book.
FERRANTI, INC.

130 West 42nd St., New York, N. Y.

THE MIRACLE OF
THE RADIO WORLD!
Newest Guaranteed 7 -Tube
1 -Dial Console Set-Worth $200
BUY 1929
DIRECT MODEL

A BIG
VALUE

ALL EL

COMES
COMPLETE

CTRIC RADIO
30 DAYS' FREE TRIAL!

A Wonder
Bargain!

Buy direct
from factory.

S200
VALUE
Outperforms
sets selling at
2 and 3 times
our low price.
Includes con-
sole shown,
made of com-
bination wal-
nut; A. e.
electric set,
all tubes.
built-in mac-
netio speak.. r
and aerial
equipment,

COMPLETE
Nothing Else to Buy
Powerful Reception-Amazing Tone!

Remember -30 days free trial. You be the judge? W.eth
8200 and looks It! Only one dial to tune-illuminated!
Marvelous mellow tone. Selective and gets distance
easily. The radio sensation for quality, price and per-
formance. Mall coupon today for our big, money -saving
Free Catalog, before you buy any radio or accessories[

Battery Sets
Our low factory prices on
the complete line of Dia-
mond Electric and battery
operated radical shown In
catalog will amaze you!

Our New FREE
Catalog-Just

Published-Shows
You How To

SAVE HALF!
Diamond Radio Company

Dept 226 820 S. Clinton St., Chicago, 111.

MAIL THIS COUPON TODAY!

tate

Diamond Radio Company, Dept. 226
820 S. Clinton St., Chicago, III.

Please send me your Free Catalog of Diamond
radios and details of your 30 Day FREE Trial offer

Name

Address
"Its.

.1

Back Copies of
"RADIO" Wanted !!
I will pay 35 cents each for the

following back -numbers of
"RADIO"-

1924-May, Nov., Dec.
1925-Jan., March, Dec.
1926-Feb., March, May
1927-February issue

Only one copy of each issue is wanted

L. G. SCHNELLER
504 Forrest Ave., River Forest, Ill.

Tell them von saw it in RAD10

A Vitrohm 507-109 Unit
installed on your radio
set lengthens the life of
the a.c. tubes by auto-
matically lowering the
filament voltage.

This unit costs only $2.00
-a small investment if
one set of a. c. tubes is
saved.

Write for free informa-
tion on the complete line
of Ward Leonard Radio
Products.

WARD LEONARD VeRuNg
ELECTRIC CO. NEW YORK

INTERESTED IN DX?
It's by no means a lost art. Greater distances thaa

ever before can be covered today-if you know how.
Try some of the ingenious stunts described In "The
Gateway to Better Radio"-that big, unselfish, under-
standable manual of 20,000 words and 88 illustra-
tions, which is yours for 25 cents a copy. Get yours
today from your dealer or direct from
Clarostat Mfg. Co., 285 N.6th St., Brooklyn, N. Y.

C LA 5TAT.
PAT.REG.REG. U. S.

Send For
WESTERN RADIO

1929Catalog
Dealers and Set Builders

THE NEW 1929 Catalog
Is crammed full of the

FINEST, NEWEST, Nation-
ally known A.C. sets, con-
soles, cabinets, dynamic
opeakers, kits, eliminators
and accessories at LOWEST
PRICES. Largest stock of
radio parts. Prompt delivery.
Write for our FREE catalog.
Western Radio MEg. Co.
128 W. Lake St., Dept. R-11

CHICAGO

a

Clhe BfMend y
Radio House'

FR
Sr



Don't
Burn Out Tubes
One of the chief troubles in the

new A. C. sets using either A. C.
tubes or D. C. tubes in series is
paralysis or damage to the tubes
due to incorrect filament voltage.
This invariably can be traced to line
voltage, which in some localities
varies considerably throughout a
twenty-four hour period. In the sets
using the new A. C. four and five
prong tubes it is very important
that the filament voltage is right, as
it is sometimes found that a par-
ticular filament setting is necessary to eliminate hum.

All of the above troubles call for some definite method of adjustment and
this can be best accomplished by a suitable A. C. voltmeter having ranges
which cover the trouble expected.

Such an instrument and one used by many service men in their work is the Jewell
Pattern 77 triple range portable A. C. voltmeter. It is a very desirable instrument for the set
owner as it enables him to operate his set at safe filament voltages at all times. The com-
bination range is 0.3-15-150 volts. The scale is silver etched with black characters, and the
movement is mounted in a metal case on a bakelite base.

Every owner of an A. C. operated set should have one. Write for descriptive circular
No. 1145.

Pattern No. 77

Jewell Electrical Instrument Company
1650 WALNUT STREET, CHICAGO

"28 Years Making Good Instruments"

FREE RADIO I
BOOK

AND NEW SUPPLEMENT C
44 pages chock-full of vital information for set
builders and all radio enthusiasts. 16 new easy -to -
build circuits-receivers, transmitters, radiophones,
short wave. Complete construction data, schem-
atics, photos, etc. Also full information about Aero
air -dielectric coils. Write for FREE copy TODAY.
Address AERO PRODUCTS, Inc., Dept. 764,
4611 Ravenswood Ave., Chicago, Ill.

w. SHERMAN
SQUARE

HOTEL
70y ST.

[SWAY

NY

l.
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NEW SHIELDED
SUPER -10

5 Screen Grid R. F. Amplifiers

4 Stage Power A. F. Amplifier

A new and Superior Receiver,
representing highest type of effi-
ciency obtainable, in point of
extreme range, selectivity and

quality of reproduction

Illustrated literature gratis

Complete Constructional Blue Prints
$2.00, postpaid

NORDEN-HAUCK, INC.
Builders of Highest Class Radio

A ptaratus in the World

Marine Bldg., Philadelphia, Pa.

Cable Address "NOMA UCK"
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RADIOADS
A CLASSIFIED ADVERTISING

SECTION READ BY BETTER
BUYERS

The rate per word is eight cents net.
Remittance must accompany all adver-
tisements. Include name and address
when counting words.
Ads for the December Issue Must

Reach Us by November Fifth

MAKE MONEY WITH PATENTS! We offe
patents with money -making possibilities; circular
free. Floyd Clymer, Denver, Colo. (3T)

IMAGINE AN ORGANIZATION of radio
"nuts" with over 3000 clients scattered throughout
the world, hundreds of them hams. all of them
radiowise-dealers, builders, experimenters. Over
$40,000 stock of high-grade receiving and transmit-
ting parts only, no sets. Spend over $5,000 yearly
on our own experimenting, carry nothing until it
passes our tests. 25c will bring prepaid over four
pounds, catalog. circuits, data, etc. Weekly data
sheets for experimenters and builders (more reliable
data than all radio magazines together) -20 weeks,
$1.00, 52 weeks, $2.50. Full dealer's discounts to
licensed hams, and radiowise builders. We carry
approved items advertised in "RADIO." Kladag
Radio Laboratories. Established 1920, Kent, Ohio.

(6T)

WANTED-Men to work with National Radio
Service organization. No selling scheme. Radic
Doctors, Inc., Dept. R, Essex St., Salem, Mass.

DEFECTIVE AUDIO TRANSFORMERS Re-
claimed Using Factory Windings, Original Guar-
antee-$0.90. Reclaimed transformers for sale.
most makes, $10.00. Inquiries invited. TRANS-
FORMER RECLAIMING SERVICE, 9 South
Reed Ave.. Mobile, Alabama.

CHILLICOTHE WALNUT CABINETS. 7x26
inches and II inches deep. Genuine walnut with
full length piano hinge. Several of these are in
stock. Never used. Originally purchased for edi-
torial photographing. Retail price $30.00. We will
sell these while they last for $12.50, express charges -
collect. Eight on hand. Publishers of "RADIO,"
Pacific Building, San Francisco, Calif.

ELECTRICAL BARGAINS. - New 1/4 -HP
Westinghouse 110 volt, 60 cycle, 1750 speed alter-
nating motors with pulleys, $8.75. Variable speed.
motors for television 110 volt alternating current,
$7.00. Also other sizes motors and generators. Elec-
trical Surplus Co., Dept. 1, 1911 Chicago Ave.,
Chicago.

FOR SALE.-Latest model Best's Shielded Grid
Super without cabinet. Perfect condition. $100.
Address Owner, 1129 Mandana Blvd., Oakland, Cal.

NAVY SURPLUS offered at fraction of original
cost. General Electric 24/1500, 24/750, 12/350
volt. Holtzer-Cabot 12/500, Westinghouse 10/350.
Battery driven also adapted for external drive. 50C.
and 900 cycle generators. All ball bearing. Litera-
ture. Henry Kienzle, 501 East 84th Street, New
York. (2T)

KENNEDY TUNER, 200-3600 meters; Magna-
vox 2 -stage amplifier, tubes; Magnavox dynamic
horn. Lot $25.00. Roy Strong, Manteca, Calif.

FOR SALE!-Gerald Best's "Modernized" 45 -
KC super exactly as described in the editorial
columns of October "RADIO." This receiver was -
built by G. M. Best for use in gathering editorial
material for the story, and the publishers of
"RADIO" will sell the receiver, as illustrated, for
$75.00. A fine genuine walnut cabinet with piano
hinge is included in the price. In perfect condition
and accurately matched and balanced. First money
order for $75.00 takes it. Set will be shipped to
you express charges collect. PUBLISHERS OF'
"RADIO," 433 Pacific Bldg.. San Francisco, Calif.

BIG PAY.-South American work. American
firms pay fare, expenses. South American Service
Bureau, 14,600 Alma, Detroit, Mich.

RADIO STATION stamps bought, sold and ex-
changed. Chas. A. Phildius, 510 East 120th St.,
New York, N. Y. (4T)

USE THE CLASSIFIED ADS
IN "RADIO"

They Bring Results

Mail Your "Ad" Now



AIR-RINq

PATENTS PENDING

12.50

Per Set as
Illustrated

THE ULTIMATE
in Precision Short Wave Plug-in Coils

THE Air -King Precision short wave coils have been built scientific -
ally to meet all the exacting requirements of high frequency work,

such as extremely low losses, rugged construction and permanency
of calibration.
(1) The low loss feature has been obtained by winding the turns "on
air," and by using the least possible amount of solid dielectric. The
dielectric is all air except at the few places where the wire touches the
lateral ribs upon which it is wound. The turns are spaced so that the
distributed capacity is very low. This decreases the losses and increases
the tuning range of the coils.
(2) Ruggedness in an unusual degree has been secured by riveting the
lateral ribs firmly to the sturdy bakelite end pieces. The ribs are
mounted edgewise so that they offer the greatest resistance to bending
under the stresses set up by the tightly wound wire and so that the
least amount of solid material comes in contact with it. The strength
is so great that a coil may be dropped on the floor from a distance of
several feet without the slightest damage or change in the shape of the
coil or in the alignment of the wires. You cannot disturb the coil con-
struction by twisting with your hands, although you exert all your
strength. A coil can also be inserted into and taken out of the coil
receptacle times without number, and remain unimpaired. This is an
important feature in plug-in coils which must be inserted in and
removed from the base many times.

Price

(3) Permanency of calibration is also an important feature secured by
the rugged construction. The wires cannot shift, for they are firmly
held in the slots in the ribs. Hence both the inductance and the
distributed capacity of a coil remain fixed. It is thus possible to log a
receiver built with these coils with the assurance that the log or
calibration chart is valid every time the same coil is inserted and the
same tube used.
(4) The coils are designed to tune with a condenser having a maximum
capacity of .00014 mfd. When a condenser of this value is used the set
of coils will cover the entire short wave band from about 15 meters to
133 meters with suitable overlapping of ranges for the separate coils
to prevent any dead spots.
(5) The tickler winding on each coil has been designed so that when
a regeneration condenser of .00025 mfd. is used, oscillation control at
all settings of the tuning condenser is complete.
(6) The same antenna coil is used for all the tuning coils, therefore, it
is mounted on the coil receptacle. So that the required degree of coup-
ling may be obtained for any of the tuning coils, at any setting of the
tuning condenser, for any range of frequency, and for any antenna, the
antenna or primary coil is mounted on hinges. The primary may be
turned as required to given maximum signal strength in any case and is
held securely in place by friction.

$12.50 per Set of 3
WAVELENGTH RANGES OF THESE COILS

The tuning ranges of the three coils of the Air -King kit, when used with a .00014 mfd. tuning condenser, are as follows:
No. 1-Small coil -15 to 331/2 meters
No. 2-Intermediate coil -311/2 to 68 meters
No. 3-Large coil -57 to 133 meters

These wavelength ranges are engraved on each coil frame. Other coils available in ranges up to the broadcast band
and down to 8 meters.

MFD. by AIR-1(1NQ PRODUCTS CO.
216 WALLABOUT ST. BROOKLYN,N.Y., U.S.A.

r
Order from Offenbach if you live in the West. > > > Order from Factory if you live in the East.r

OFFENBACH ELECTRIC CO.
1452 Market Street,
San Francisco, Calif.
Here is $5.00. Send me by parcel post at once a set of
Air -King Short Wave Plug-in Coils as advertised in
NOVEMBER "RADIO." The small balance is to be paid by
me C.O.D. upon receipt of shipment. Dealer discounts are
allowed if your order is attached to your letterhead.

I

I

I

I

City and State

RADIO DEALER'S SUPPLY SERVICE
Wholesale Division of

Name

Street and No.

I

I

I

I

II
II
II

Street and No.

AIR-KING PRODUCTS CO.
216 Wallabout Street,
Brooklyn, N. Y.
Send me immediately one set of AIR -KING SHORT WAVE
PLUG-IN COILS as advertised in "RADIO." I enclose
$5.00 in part payment. Balance C.O.D. It is understood that
the usual discount is to be allowed to me if I am a dealer or
jobber.

Name

and State
ass
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I Will TrainYoua at Home to Fill
a Big Pa
RadioJob

Here.i the
PROOF

Made $185 in
Three Weeks
Spare Time

"1 have met with
continued success.
For Instance, re-
cently I realized
a profit of $185
in three weeks,

$1.50 an hour. I have been
making good money almost
from the time I enrolled. The
N. R. I. has put me on the
solid road to success."-Peter
J. Dunn, 901 N. Monroe St.,
Baltimore, Md.
Made $588 in One Month

training I
received from
you has done me
a world of good.
Some time ago
during one of our
busy months I
made $588. I
am servicing all
makes of Radio receiving sets.
My boss is highly pleased
with my work since I have
been able to handle our entire
output of sets here alone."-
Herbert Reese, 2215 So. E St.,
Elwood, Indiana.

Earns Price of Course in
One Week Spare Time

"I have been so busy with
Radio work that I have not
had time to study. The other
week, in spare time, I earned
enough to pay for my course.
I have more work than I can
do. Recently I made enough
money in one month spare
time to pay for a $375
beautiful console all -electric
Radio. When I enrolled I
did not know the difference
between a rheostat and a coil.
Now I am making all kinds
of money."-Earle Cummings,
18 Webster St., Haverhill,
Mass.

If you are earning a penny less than $50 a week, send
for my book of information on the opportunities in Ra-
dio. It's FREE. Clip the coupon NOW. A flood of gold
is pouring into this new business, creating hundreds of
big pay jobs. Why go along at $25, $30 or $45 a week
when the good jobs in Radio pay $50, $75 and up to
$250 a week? My book "Rich Rewards in Radio" gives
full information on these big jobs and explains how you
can quickly become a Radio Expert through my easy,
practical home -study training.

Salaries of $50 to $250 a week not unusual
Get into this live -wire profession of quick success.

Radio needs trained men. The amazing growth of the
Radio business has astounded the world. In a few short
years three hundred thousand jobs have been created.
And the biggest growth of Radio is still to come. That's
why salaries of $50 to $250 a week are not unusual.
Radio simply hasn't got nearly the number of thoroughly
trained men it needs. Study Radio and after only a short
time land yourself a REAL job with a REAL future.

You Can Learn Quickly and Easily in Spare Time
Hundreds of N.R.I. trained men are today making big money

-holding down big jobs-in the Radio field. Men just like you-their only advantage is training. You, too, can become a
Radio Expert just as they did by our new practical methods.
Our tested, clear training makes it easy for you to learn. You
can stay home, hold your job, and learn quickly in your spare
time. Lack of education or experience is no drawback. You canread and write. That's enough.

Many Earn $15, $20, $30 Weekly
on the Side While Learning

My Radio course is the famous course "that pays for itself."
I teach you to begin making money almost the day you enroll.

My new practical method makes this possible. I give you SIXBIG OUTFITS of Radio parts with my course. You are taught
to build practically every type of receiving set known. M. E.
Sullivan, 412 73rd Street, Brooklyn, N. Y., writes: "I made$720 while studying." Earle Cummings, 18 Webster Street,
Haverhill, Mass., "I made $375 in one month." G. W. Page,1807 21st Ave., Nashville, Tenn., "I picked up $935 in myspare time while studying."

Your Money Back if Not Satisfied
I'll give you just the training you need to get into the Radiobusiness. My course fits you for all lines-manufacturing, sell-ing, servicing sets, in business for yourself, operating on boardship or in a broadcasting station-and many others. I back upmy training with a signed agreement to refund every penny ofyour money if, after completion, you are not satisfied with the

course I give you.

ACT NOW -64 -page
Book is FREE

Send for this big book of Radio
information. It won't cost you a
penny. It has put hundreds of
fellows on the road to bigger pay
and success. Get it. Investigate.
See what Radio has to offer you,
and how my Employment Depart-
ment helps you get into Radio
after you graduate. Clip or tear
out the coupon and mail it
RIGHT NOW.

J. E. SMITH, President,
Dept. 33-R,

National Radio Institute
Washington, D. C.

- A.-_1-
...JP-

RAIO
NEEDS

TRAINED
MEN!

Lm loyment Salim to all 6
IOrifinators of Radio Home SktbfTraininkj

uates

t4 Tell them you saw it in RADIO

You can build
loo circuits with
the six big outfits
of Radio parts

I give you

3 of the 100you
can build

Find out quick
about This
practical;tay
to big pay

J. E. SMITH, President,
Dept. 33-R, National Radio Institute,
Washington, D. C.

Dear Mr. Smith: Kindly send me your big book"Rich Rewards in Radio," giving information onthe big -money opportunities in Radio and your
practical method of teaching with six big outfits.
I understand this book is free, and that this placesme under no obligation whatever.

Name Age
Address

City State._...._.........
Occupation



Tobe Type 250 B -Block

B BLOCKS-Model 760

VACUUM MECO LEAKS

TOBE 1300 Line Hi -Voltage

SURGPROOF Condensers

TOBE 'A -Condenser

TIINYTOBE Condenser*

A manufacturer can have
no greater faith in his
products than to guaran-
tee their faithful operal.
tion and with such gua-
rantee TOBE products
are sold.

The test of the manufacturer's faith in
his products is how long will he guarantee
them. Tobe apparatus is unconditionally

guaranteed for one year.

tElp FILTER CONDENSERS

TOBE A -Filter

Radio Interference Filter No. I.

S WATT VERITAS
FITS ALL STANDASO. MUMS

1000 Volt & 2000 VOie

Transmitting Condenser

TOBE By -Pass Filter
Condenser New Model



THE MECHANICAL MASTERPIECE

NEW 1929

Eight tubes in line-
aluminum construction
throughout-all power
equipment an integral
part of chassis-this
year's masterpiece of
mechanical precision.

ake

EIGHT IN LINE

Special Browning -

Drake circuit, famous
for tone quality and
distance-cabinet of
selected walnut with
hand -rubbed Duco fin-
ish. List $135.00.

In radio sets, as in most everything else, you get about what you pay for. The
cheapest is never the best.

Your customers are willing to pay a little more and get a Browning -Drake.
Refinements, which make for beauty, power, and tone quality, are obtained

through precision assembly, rather than mass production. Among those who
appreciate and require the best, Browning -Drake is the outstanding choice.

Quality never fails to satisfy.

BR NGTRADE MARK

Preis of
THE JAMES H. BARRY COMPANY

SAN FRANCISCO, U. S. A.
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RADIO PICTURES
By JOHN 1'. ARNOLD

-

REVAMPING 45 K.C. SUPER
E:. G. M. BEST

A MAGAZINE OF NATIONAL CIRCULATION COVERING THE ENTIRE FIELD



MAGNAVOX eeDyNaMieS P EA K E RS

The Cordova
110 volt, 60 cycle AC. Com-
bining rectifier and power
amplifier. Takes place of last
audio stage in set. Handsome
walnut cabinet. LW $175.

The 'Beverly
Gracefully proportioned cabinet
finished in light mahogany.
For A -Battery Operation . . . $55
For AC Operation $70

Unat only; DC $35; AC $30.

"FIRST
SPEAKER

FIRST
DYNAMIC.'

DY* gIC

Only a dynamic speaker can give
you studio realism . . . the rich, full,
undistorted beauty of music . . . with
power volume.

Credit Magnavox for this advance in
radio. Magnavox created and sponsored
the Dynamic. Half a million owners
now enjoy Magnavox speakers. Lead-
ing set manufacturers use them as built-
in equipment. Let these facts guide you.

i#AftVTIT 0-CON-Pet,MrX.YET,31

Oakland, California Chicago, Illinois
283
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THE FADA 10 RECEIVER

and THE FADA 4 SPEAKER
Using The Indirect Heater Tube

They do more than receive-they deliver-and how!
These are the leaders of the big radio parade. In a purchaser's
home they deliver the four radio essentials-tone quality,
distance, selectivity and reliability. These are the points the
consuming public is looking for in a radio set of today.
Fada radios deliver permanent radio satisfaction to their
owners and-

DELIVER PROFITS TO FADA DEALERS
It is the combination of dollar for dollar value with the utmost
in radio results which gives Fada dealers radio profits and
Fada owners the utmost lasting satisfaction.

F. A. D. ANDREA, Inc.
Jackson Avenue, Orchard and Queens Streets

LONG ISLAND CITY, N. Y.
CHICAGO SAN FRANCISCO

Prices Slightly Less East of the Rockies

THE FADA 10

Operated from A.C. light socket (90 to 130 volts, 25 or 60
cycle) single dial, illuminated station finder, adjustment
for long or short antenna, rejector, phonograph attach.
ment jack, with improved circuit and volume control, self-
contained in a beautiful metal velvetex cabinet in two
tones of gold and brown.

Price $115

THE FADA 4 CONE
SPEAKER

Mantel Clock Type

A seven-inch completely encased
cone, balanced armature with extra
large chrome steel magnet with
improved bobbin winding and sim-
plified direct drive.

Price $32.50

Fell them you ,aw it in RADIO
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FORECAST FOR NOVEMBER ISSUE
G. M. Best exposes some interesting

facts about so-called underground anten-
nas in "When Is An Antenna Not An
Antenna?" L. W. Hatry discusses the
grid condenser and leak in modern dress.
John P. Arnold has a wealth of informa-
tion regarding progress in transmission
and reception of radio pictures. R. Wm.Tanner describes the construction of a
short-wave superheterodyne. Clinton Os-borne gives details regarding the con-
struction and use of a vacuum -tube tester
which tells more about a tube than any
device yet described. Glenn L. Browning
presents the results of his study of r.f.
choke coils. Arthur Hobart works out agreat simplification In the formulas for
reactance. G. F. Lampkin tells how to
charge a battery with a synchronous rec-
tifier. A. Binneweg, Jr., describes the
practical construction of equipment for
the 1929 amateur station.

2

Follow the Lead of the

Leading Manufacturers
Pay More-Get More

with
DUBILIER 1=1 CONDENSERS

Type PL -666 and P1,667 are
standard equipment on high
voltage AmerTran. Samson.
Thordarson and other power
packs specifying U X 281 or CX
381 type rectifier tubes. Type
PL -666- 2 mfd. 1000 volts-
$6.50: Type PL -667-4 mfd-
1000 volts-Price $11.00.

After exhaustive tests, the engineers of the
leading manufacturers,have standardized
on Dubilier Condensers. They pay more
for them but they have the assurance
that their sets are going to stay sold and
they know that the ample factor of safety
means long life. They can't afford to take
a chance and save a few cents. And
neither can you!

You can forget the Condensers-
if they are Dubiliers.

Dubilier
Light Socket Aerial

If it doesn't work on your
set - your money back

And we mean it! If it doesn't give you smooth reception, reduce
static and interference and give you plenty of volume the dealer
will give you your money back within 5 days. Uses no current. Just
attach to your set and plug in to a convenient light socket. Price $ 1.50.

Free catalog, just off the
press, fully describing
these and other quality

1)uhilier products.

Re U 5 Pet.Off.

ubilier
CONDENSER CORPORATION

4377 Bronx Blvd. New York

Six Issues for $1.00
SAVE money. Get the next 6 issues of "RADIO"

for one dollar-fifty cents less than they cost if
purchased from a news dealer. The next six issues of Mail coupon now. Attach
"RADIO" will be better than ever. Let us mail the a dollar bill, check, money
magazine to your address, starting with the October order or $1.00 in stamps
issue, out on September 25th. and mail NOW.

Name

Street and No

City and State

Tell them you saw it iii RADIO



Faradon Capacitors are specified as standard equipment
where electrostatic condenser long life and durability is
essential.
Faradon Capacitor marks quality. Keep this in mind
when considering a new set, kit or replacement parts.

Jamaica Plain, Boston, Mass., U. S. A.
Established 1907

Electrostatic Condensers for All Purposes

Tell them yim it in RA 1)10 3



BY THE Remler
Power Amplifier

ATTACH the Remler Power Amplifier to
your set. Let it capture and bring to

your ears the music you've been missing.
Resonance of bass viol and tuba, life and

vigor from piccolo and flute, blend with
added overtones from the "middle range"
instruments to produce a richness of tone
quality such as you never expected to hear
from your set.

Designed-not for louder music, but for
more music-it brings orchestra details to
your ears just as field glasses bring land-
scape details to your eyes. It balances the
instruments, calling in the bass and treble
notes to their proper volume.

Three principles guided the Remler
engineers in perfecting this marvelous

amplifier. First, no tubes were to be
"crowded." Only by keeping amplification
well below maximum could tone perfection
be realized.

Second, transformers must be specially
designed to handle all frequencies smoothly,
without performance "peaks."

And, third, a reliable source of plate and
grid voltage supply should be available for
the whole set as well as for the amplifier.

Months of concentration on these prob-
lems resulted in their solution. Now this
power amplifier and "B" supply may be
attached to practically any good set with
vastly improved results. Full directions
accompany each unit.

If you do not care to assemble it yourself

4 Fell them you saw it in RADIO



the nearest radio dealer or professional set -
builder can do it for you at negligible cost.
Just show him this ad.

The coupon will bring you details on this
and other Remler products.

Remler Radio Leadership
The Power Amplifier is the latest addi-

tion to a line of radio parts which for ten
years have made the name, "Remler" stand
for "radio reliability."

These other parts are in constant demand
by set -builders who know that they can rely
on Remler items.

The Twin Rotor Condenser, and the two
and three gang condensers built on the same
principle, are favorites that grow in popu-
larity from year to year. The Drum Dial
is a necessity to the builder who is compet-
ing with factory -made products. The new
Audio -Transformers raise reproduction to

Remler Power Amplifier
and Plate Supply

Power Tube: CX 350 (UX 250)
Rectifier Tubes: Two CX 381 (UX 281) Half -

Wave Rectifiers
Voltage Regulator Tube: CX 374 (UX 874)
Power Supply: 110 -volt Electric Light Mains
Over -All Dimensions: 10"g" wide by 20" long;

total height, with cover, 81/2"

Wiring: Semi -complete. Blueprint and wire
supplied with Foundation Kit

"B" Eliminator: Will supply ample plate cur-
rent for any receiver. Continuously variable
voltage adjustments. Wire -wound resistors

Power Transformer: Tapped for various line
voltages

Parts, less tubes, $112.50

new standards of efficiency.
If you want to know the details of the

entire Remler line, check the coupon for
the 20 page catalog folder.

11%1Ill 113

EMLE
Division of it

GRAY & DANIELSON MFG. COMPANY

NEW YORK 260 First Street, San Francisco. CHICAGO

REMLER DIVISION, GRAY & DANIELSON MANUFACTURING CO.
260 First Street, San Francisco, California.

Gentlemen: Please send me:
All the "dope" on the Power Amplifier. El Bulletin Service for Professional Set Builders.  Twenty -page Catalog.

Name

City

RADIO -10
Do you build and sell sets?

Address

Stale

Tell them you saw it in RADIO 5



Ii all the Radio sett I've "fooled"
with in my time were piled on top
of each other, they'd reach about
halfway to Mars. The trouble with
me was that I thought I knew to
much about Radio that I really
didn't know the first thing. I thought
Radio was a plaything-that war all

I could see in it for rne.

I Thought Radio Was a Plaything
But Now My Eyes Are Opened, And

I'm Making Over POO a Week!
$50 a week! Man alive, just one year ago

a salary that big would have been the height
of my ambition.

Twelve months ago I was scrimping along
on starvation wages, just barely making
both ends meet. It was the same old story-
a little job, a salary just as small as the job
while I myself had been dragging along
in the rut so long I couldn't see over the
sides.

If you'd told me a year ago that in twelve
months' time I would be making $100 and
more every week in the Radio business-
whew! I know I'd have thought you were
crazy. But that's the sort of money I'm pull-
ing down right now-and in the future I
expect even more. Why only today-

But I'm getting ahead of my story. I was
hard up a year ago because I was kidding
myself, that's all-not becuase I had to be.
I could have been holding then the same
sort of job I'm holding now, if I'd only been
wise to myself. If you've fooled around with
Radio, but never thought of it as a serious
business, maybe you're in just the same boat
I was. If so, you'll want to read how my
eyes were opened for me.

When broadcasting first became the rage,
several years ago, I first began my dabbling
with the new art of Radio. I was "nuts"
about the subject, like many thousands of
other fellows all over the country. And no
wonder! There's a fascination-something
that grabs hold of a fellow-about twirling
a little knob and suddenly listening to a
voice speaking a thousand miles away.
Twirling it a little more and listening to the
mysterious dots and dashes of steamers far
at sea. Even today I get a thrill from this
strange force. In those days, many times I
stayed up almost the whole night trying for
DX. Many times I missed supper because
I couldn't be dragged away from the latest
circuit I was trying out.

I never seemed to get very far with it,
though. I used to read the Radio magazines
and occasionally a Radio book, but I never
understood the subject very clearly, and lots
of things I didn't see through at all.

So, up to a year ago, I was just a dabbler
-I thought Radio was a plaything. I never
realized what an enormous, fast growing in-
dustry Radio had come to be-employing
thousands and thousands of trained men.

6

I usually stayed home in the evenings after
work, because I didn't make enough money
to go out very much. And generally during
the evening I'd tinker a little with Radio-
a set of my own or some friend's. I even
made a little spare change this way, which
helped a lot, but I didn't know enough to
go very far with such work.

And as for the idea that a splendid Radio
job might be mine, if I made a little effort
to prepare for it-such an idea never entered
my mind. When a friend suggested it to me
one year ago, I laughed at him.

"You're kidding me," I said.
"I'm not," he replied. "Take a look at

this ad."
He pointed to a page ad in a magazine,

an advertisement I'd seen many times but
just passed up without thinking, never
dreaming it applied to me. This time I read
the ad carefully. It told of many big oppor-
tunities for trained men to succeed in the
great new Radio field. With the advertise-
ment was a coupon offering a big free book
full of information. I sent the coupon in,
and in a few days received a handsome 64 -
page book, printed in two colors, telling all
about the opportunities in the Radio field
and how a man can prepare quickly and
easily at home to take advantage of these
opportunities. Well, it was a revelation to
me. I read the book carefully, and when I
finished it I made my decision.

What's happened in the twelve months
since that day, as I've already told you,
seems almost like a dream to me now. For
ten of those twelve months, I've had a
Radio business of my own. At first, of
course, I started it as a little proposition
on the side, under the guidance of the Na-
tional Radio Institute, the outfit that gave
me my Radio training. It wasn't long be-
fore I was getting so much to do in the
Radio line that I quit my measly little cleri-
cal job, and devoted my full time to my
Radio business.

Since that time I've gone right on up,
always under the watchful guidance of my
friends at the National Radio Institute. They
would have given me just as much help, too,
if I had wanted to follow some other line
of Radio besides building my own retail
business-such as broadcasting, manufactur-
ing, experimenting, sea operating, or any one
of the score of lines they prepare you for.

Tell them you saw it in RADIO

And to think that until that day I sent for
their eye-opening book, I'd been wailing "I
never had a chance!"

Now I'm making, as I told you before,
over $100 a week. And I know the future
holds even more, for Radio is one of the
most progressive, fastest -growing businesses
in the world today. And it's work that I
like-work a man can get interested in.

Here's a real tip. You may not be as bad
off as I was. But think it over-are you
satisfied? Are you making enough money,
at work that you like? Would you sign a
contract to stay where you are now for the
next ten years-making the same money? If
not, you'd better be doing something about
it instead of drifting.

This new Radio game is a live -wire field
of golden rewards. The work, in any of the
20 different lines of Radio, is fascinating,
absorbing, well paid. The National Radio
Institute-oldest and largest Radio home -
study school in the world-will train you
inexpensively in your own home to know
Radio from A to Z and to increase your
earnings in the Radio field.

Take another tip-no matter what your
plans are, no matter how much or how little
you know about Radio-clip the coupon be-
low and look their free book over. It is
filled with interesting facts, figures, and
photos, and the information it will give you
is worth a few minutes of anybody's time.
You will place yourself under no obligation
-the book is free, and is gladly sent to any
one who wants to know about Radio. Just
address J. E. Smith, President, National Ra-
dio Institute, Dept. 22-R, Washington, D. C.

J. E. SMITH. President,
National Radio Institute,
Dept. 22-R, Washington, D. C.
Dear Mr. Smith :

Please send me your 64 -page free book,
printed in two colors, giving all information
about the opportunities in Radio and how I
can learn quickly and easily at home to take
Avantage of them. I understand this request
places me under no obligation, and that no
salesman will call on me.

Name .

Addres,

Town .. ...... ..State

Occupation
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Here
is a Real

DYNAMIC
Speaker Amplifier

5,tt:

Nothing else like it on the market
Remler Audio Transformers are Different

Because They are Designed for Dynamic Speakers
NO HUM from this super power amplifier and B

eliminator-even with the husky "250" power
tube Remler has so thoroughly engineered this power
amplifier that the hum is eliminated. By scientific
placing of parts and by skillful engineering Remler
makes it so simple for you to assemble this amplifier
that you are assured in advance of complete success.
The new Remler audio transformer in the last stage-
designed especially for the dynamic loud speaker and
the new Remler output transformer-the only one of
its kind available-allows you to get the most out of
a dynamic speaker for the FIRST time. There is no

other output transformer like it on the market.
Nothing just as good. It's a brute in size and a sure-
fire performer. It delivers better and purer tonal
qualities to the loud speaker than any other known
amplifying device. You will marvel at the fidelity of
reproduction. You have never heard anything like it
before. Only Remler gives you this modern up to date
equipment. This amplifier is known as the No. 950.
The metal base goes with the kit. Everything is
included-even the screws, nuts, wire and a simple
diagram of connections.

Price for All Parts-Less Tubes, $114.00

The New
REMLER

ARECEIVER that looks2
Finishedin

as good
beautifulas

it
lac-

quered

works.

copper. Screen grid
amplifier unit with individual
compartment shields. The en-
tire unit is assembled, wired
and laboratory matched and
balanced in the Remler fac-
tory. Clean cutting 10 KC.
selectivity. The new Remler
audio transformer gives re-
production such as you have
long waited for.

Price for Complete Kit $131.25

Set Builders-Dealers:

ry

A Professional Job
HERE is a receiver for the most discriminating fan. It

can be assembled in a few hours. Simple, explicit
wiring charts and instructions make it a pleasure to assemble
this new kit-the best of any we have seen this season. Metal
chassis with all holes punched. Beautiful escutcheon plate.
The illustration fails to do justice to this new "29" Remler
SUPER. Acknowledged by engineers as the finest thing in
radio for the season.

ORDER your Remler equipment from us. We make prompt
deliveries anywhere. Out of town set builders and dealers

can wire us for immediate shipment. Express or parcel post
delivery to out of town customers. Over-the-counter deliveries to
local trade. We carry a complete stock of the best known
national lines. Get your tubes, batteries, speakers, eliminators
and other supplies from us. Let us convince you that our service
is better than ordinary. Usual discounts allowed to set builders
and dealers.

UNITED RADIO SUPPLIES CO.
1062A Howard Street, San Francisco, Calif.

r
THIS COUPON SAVES TIME

= .1=111 IM

UNITED RADIO SUPPLIES CO.
1062A Howard St., San Francisco, Calif.

Per your ad in "RADIO" send me at once the
following new REMLER items, for which remit-
tance of $50.00 is enclosed, balance to be paid
by me C.O.D.

Name

Street and No

City and State

Tell them you saw it in RADIO



REMLER NEWARK ELECTRIC CO. FROST

The Sensational Set of the Season

\)

. -

7.=tea
--` mre,.

LIST OF PARTS REQUIRED
1 Remler No. 712 Shield Grid Selector and

Amplifier, including all wiring____.___$70.00
1 Remler No. 752 Foundation _ 15.00
I Remler No. 920 First Stage Transformer_____ 12.00
2 Remler No. 110 Universal Drum 9.00
1 Remler No. 632 Two -in -line Condensers___._...__.12.00
I Remler No. 638 Twin -Rotor Condensers 5.00
I Frost No. 1895 500,000 Ohm Volume Control.._ 2.00
1 Frost No. 1896 2,000 Ohm Sensitivity Control_ 2.25
I Frost No. S1910 10 Ohm Gem Switch Rheostat 1.00
I Frost No. 780 Cable Plug 2.25
I Frost No. 782 Cable Plug Socket .75

Complete Kit List Price $131.25

New REMLER
"29"

Complete Parts In Stock--Ready To Ship
FTER you have read the amazing story of this newest and

greatest receiver you will naturally want to build one
for your own use. You can easily duplicate the remarkable
selectivity, the ease of control, the extreme volume on distant
stations and the wonderful tone quality of the original labora-
tory receiver. No other circuit with such wonderful perform-
ance has ever been offered to the public that could be built by
the Listener in just a few hours' time. Simple two dial tuning
control permits razor edge selectivity. Perfection of tone
quality assured with the new Remler Audio Transformers.
And just as this new circuit is the logical one for you to build,
so also, is the Newark Electric Company the logical place for
you to secure your parts. Complete stocks of all parts exactly
as recommended-always in stock ready for immediate ship-
ment. Dealers and Set Builders should write at once for
schedule of discounts.

REMLER No.950 POWER AMPLIFIER and "B" Supply

TONE quality has already become the most important feature

of radio receiver design. The new Remler power amplifier
designed especially for use with the new Remler "29" receiver
reproduces the full range of musical frequencies with a vividness
and coloring which seems to bring the broadcasting artists into your

own home. Many months of engineering research backed by the

years of experience in specialized manufacture have brought the
new Remler Audio Transformers to a degree of perfection which

we feel will make them the first choice of those who truthfully
appreciate perfection of tone. The new Amplifier is easily built by
anyone in a few hours' time by following the simple blue prints
furnished. Complete kits of parts always in stock ready for imme-
diate shipment. Dealers and Set Builders should write immediately
for discounts.

N

LIST OF PARTS REQUIRED
1 Remler Transformer and Choke_____$45.00
1 Remler No. 952 Foundation Kit.._ __ 12.00
1 Remler No. 921 Audio Transformer __ _ 12.00
1 Remler No. 923 Output Transformer--- 20.00
1 Frost No. 300 Resistance Kit...__.._..._ -9.00
3 Frost No. 1405, 2 Mfd. Filter Condensers 12.00
2 No. 1104 Frost By -Pass Condensers...._ 2.50

Complete List Price $114.00

NEWARK ELECTRIC eft
:Wihirjg Radio"

FROST 226 WEST MADISON STREET
CHICAGO,
ILLINOIS

Tell them Mini s; it in R.11)10

FROST



OUT-SELLING ALL

Single Dial Control
Verniers for long distance tuning

"De Luxe Model"
SARGENT-RAYMENT SEVEN

Uses Four Screen Grid Tubes, Detector, and Two Audio

A Station for Every Dial Degree
THAT is the average performance of the Sargent-Rayment

Seven over the entire dial. Tuning from slightly over 200
meters up to 550 meters, this receiver will, under average

night-time conditions, receive 100 stations per evening.

The outstanding performance of this receiver is due to very
careful design throughout. Four stages of screen grid tube
amplification are used. Each stage is completely isolated by
heavy aluminum shielding. Lap Shield joints are used to insure
against any possibility of having the slightest leakage from stage
to stage. Each screen grid, plate and filament wire is by-passed
and nine radio frequency chokes are used to prevent inter -
coupling. As a result, the set is not critical to operate and does
not oscillate at any wave length. Even with the full power
turned on at 200 meters the receiver is fully stable.

THE ANTENNA CIRCUIT

An entirely new type of antenna circuit is used. This input
circuit at once assures fine selectivity and good sensitivity, and
at the same time it is so connected that antenna capacity does not
affect the setting of the gang condenser. Thus, although the
antenna is sharply tuned, it is not necessary to compensate for
changes in wave length. This is a special feature released for
the first time in this set.

The full power of four screen grid tubes gives a degree of
sensitivity that has never before been attained in anything that
has been placed on the radio market. No suppressors or other
counteracting devices are used to prevent oscillation, so that the
full amplification of each tube becomes useful. As a result, the
receiver will produce a louder signal on a distant station than
any other set that can be put up against it, and the selectivity,
which is 10 kilocycle in most cases, enables the owner to get long
distance reception during the early evening hours when all the
local stations are on.

A Guarantee by the Designers
Some very broad claims have been made in our adver-

tising of the Sargent-Rayment Seven. Were it not for the
fact that this set is unique in design these claims could not
rightly be made. The Sargent-Rayment Seven has been
thoroughly tested under the most adverse conditions and is
unconditionally guaranteed to do everything claimed in our
advertising. In case anyone desiring to purchase one of these
sets is in doubt about this point, we will be glad to arrange
so that that person can obtain the set on a ten day money
back trial basis.

We are perfectly willing to stake our professional reputa-
tions as radio designers on this circuit and will leave it to
the judgment of the radio fans at the end of the season
whether or not any misleading statements have been made.

(Signed) E. M. SARGENT, L. C. RAYMENT

2
3

4
S

6

7

Seven Outstanding
Ten kilocycle selectivity all over the

More power, more amplification, more sensitivity than ever
before available in any receiver.

All present distance records smashed. Sets a new standard.

Features
wave band.

Efficient all over the wave band. Plenty of power on the
long waves.

Tone quality unsurpassed. Uses the latest audio transformers.
210 or 250 tube can be used in last stage if desired.

Tuning controlled by handsome, illuminated revolving drum.
Only one control for master selector. Fine tuning verniers
available for use when wanted.

Requires no cabinet. Finished in grained aluminum with black
and white trimmings, or in brown, crackle, crystalline lacquer.



THE OTHERkKITS!
Dears

"Built Like a Battleship"
NOTE THE CONSTRUCTION

The above illustrates a top view of the receiver with the cover removed, giving
an idea of how substantially this set is built. It shows the complete isolation of
each radio frequency stage, the single drum control on gang condensers and the
spacing and angling of the coils to prevent feed back. This is a triumph in radio
set construction and at the Radio Shows at which it has been exhibited it has
attracted widespread attention and comment.

THE AUDIO SYSTEM
The audio system employed in the Sargent-Rayment Seven is noted for its

clearness of tone. The small -sized Clough transformers Nos. 255, 256 and 251 have
been purposely selected because they do not over -emphasize the base notes at the
expense of the high ones. More powerful transformers could have been selected,
but as the set contains plenty of radio frequency power a distinct gain was made
by choosing the less powerful but clearer small transformers.

WHAT FINISH DO YOU LIKE?
The Sargent-Raytnent Seven is supplied in two finishes. For the dyed-in-the-wool

radio fan there is a standard grained aluminum finish, while for those who prefer a
darker set which will better harmonize with living room furnishings we are prepared
to supply the usual brown, crackle, crystalline finish. The set can be obtained either
built up or in kit form, with finish desired at the prices given below. The models
are identical in every respect except for the finish.

The De Luxe model is put out exclusively by Radio Constructors Corporation
and can only be bought front us or from jobbers listed on this page. All parts are
manufactured by Silver -Marshall and the De Luxe Finish is applied by us.

We especially recommend this model. It is unexcelled in appearance and har-
monizes with all furnishings.

PRICES-FOR THE COMPLETE KIT
The SM-710 Sargent-Rayment Seven Kit is complete in every respect. All parts

are inspected at the Silver -Marshall factory for both electrical and mechanical defects
and are fully guaranteed by both Silver -Marshall and by Radio Constructors Corpora-
tion to be in first-class condition. Everything is carefully packed to withstand ship-
ment. Complete instructions for assembling and wiring the kit are included. These
instructions are so explicit and so well illustrated that the novice will have no difficulty
in following them.

All hardware, screws, nuts, washers, brackets-everything necessary to build the
set-is included. There is nothing additional to be bought. The kit includes even the
"cabinet."
No. 710 Standard Model, Grained Aluminum Finish, Code Word "Mercury" $130.00
No. 810 De Luxe Model, Brown, Crackle Crystalline Finish, Code Word

"Venus" .. $140.00
FOR THE BUILT-UP SET

The completely built, wired, and tested Sargent-Rayment Seven receiver is care-
fully packed in a specially cushioned packing case. It exceeds the parcel post size
limits and hence must be shipped by express. Full instructions for connecting the
set to the power supply and operating it are included.
No. 711 Standard Model, Code Word "Neptune" $150.00
No. 811 De Luxe Model, Code Word "Jupiter" $160.00

IMMEDIATE DELIVERY

RADIO CONSTRUCTORS CORPORATION
357 Twelfth Street Oakland, Calif.

These jobbers can supply you
with either the kit or built-up set

WASHINGTON
WEDEL CO.,

520 Second Ave., Seattle, Wash.
HARPER-MEGGEE, Inc.,

4th at Blanchard St., Seattle, Wash.
INLAND RADIO CO.,

922 West First, Spokane, Wash.
HARPER MEGGEE & CO., INC.,

4th and Blanchard Sts., Seattle, Wash.
HARPER MEGGEE & CO., INC.,

South 214 Howard St., Spokane, Wash.
OREGON

STUBBS ELECTRIC CO.,
75 6th St., Portland, Ore.

UNIVERSAL SPECIALTIES CO.,
40 N. Ninth St., Portland, Ore.

SOUTHERN CALIFORNIA
HERBERT H. HORN CO.,

1629 S. Hill St., Los Angeles, Calif.
C. C. LAWTON,

1125 Wall St., Los Angeles, Calif.
RADIO SUPPLY CO.,

912 S. Broadway. Los Angeles, Calif.
RADIO MFRS. SUPPLY CO.,

1000 S. Broadway, Los Angeles, Calif.
MODERN ELECTRIC CO.,

308 West Center St., Anaheim, Calif.
SUNSET ELECTRIC CO.,

1141 1st St., San Diego. Calif.
WILLIAMS AND KLENTZ,

409 5th St., Santa Ana, Calif.
NORTHERN CALIFORNIA

ELECTRIC SUPPLY CO.,
370 11th St., Oakland, Calif.

COAST RADIO SUPPLY CO.,
648 Howard St., San Francisco,

GILSON ELEC. SUPPLY CO.,
1106 Madison St., Oakland, Calif.

KIMBALL-UPSON CO.,
607 K St., Sacramento, Calif.

OFFENBACH ELECTRIC CO.,
1452 Market St., San Francisco, Calif.

PACIFIC RADIO SALES CO.,
357 Twelfth St., Oakland, Calif.

COLORADO
VREELAND RADIO CORP.,

1639 Tremont St., Denver, Colo.
NEW MEXICO

PACKARD SERVICE STATION,
417 West Gold Ave., Albuquerque, N. M.

UTAH
LUND RADIO CO.,

Fairview, Utah.
NEVADA

RENO MOTOR SUPPLY CO.,
Reno, Nevada.M

DEALERS-SET BUILDERS
Get established now in your community as head-
quarters for the SargentRayment Seven. Fill in
the attached coupon and send it to us for full
information.111
Radio Constructors Corporation,

II 357 Twelfth Street,
Oakland, Calif.

Please send me at once full details regarding the
Sargent-Rayment Seven. I am a dealer or professional
set builder and buy my supplies from the jobbers listed
below.

Name

Address.

City and State..

Name of Jobber .

Name of Jobber..



Dealers! We Specialize on this Receiver
SARGENT- RAYMENT SHIELD GRID "7"----

ORDER your Sargent-Rayment "7"
now. Protect yourself against

further delays. A tremendous demand
for this remarkable receiver has taxed
the capacity of the factory but we can
still make prompt deliveries if you
send us your order right now. Within
a few weeks it will be impossible to
promise quick deliveries. This receiver
is taking the country by storm. It's a
knockout. Sold either in kit form or
completely built and wired.

RADIO DEALERS SUPPLY SERVICE
Wholesale Division of
OFFENBACH ELECTRIC COMPANY
1452 Market Street,
San Francisco, Calif.
Send me

v.

"Beats Them

The cabinet goes with the kit at $130.00. Aluminum, grained,
finish. Brown crackle lacquer finish $10.00 additional.

SM-710 Sargent-Rayment Kit, unwired,
List $130.00.

V SM-710 Sargent-Rayment Set, completely,
wired, List $150.00.

for which I attach a deposit of $40.00, the balance to
be paid for C. 0. D. upon receipt of shipment.

I
I

Name

Street and Number

City State

ONLY receiver on the market with
the 7 exclusive features. New

Clough audio transformers. Marvel-
ous tone and great volume on "DX"
stations. So selective that you can
bring in two stations within one degree
of the dial setting. Not critical-very
easy to tune and absolutely stable in
operation. In all our history of radio
merchandise we have never heard the
equal of this Sargent-Rayment "7."
Get your kit or built up set TODAY.

SET BUILDERS AND DEALERS-
ORDER DIRECT FROM

Radio Dealers Supply Service
Wholesale Division of

Send the coupon
now for your
Sargent-Rayment
Seven kit, or com-
pletely wired re-
ceiver. Telegraph
orders promptly
filled. Mail order
service to all parts
of the world. All
tubes and acces-
sories can be pur-
chased from us at
regular dealer dis-
counts.

F A e
ELECTRIC COMPANY

"The House of a Million Radio Pares"

1452 Market Street San Francisco, California

EASTERN MAIL ORDER
.i,1

Wholesale Distributors
Specializing on

Sargent-Rayment 710 (7 tube kit)
Silver -Marshall 720-730-740

KITS AND POWER EQUIPMENT

Dealers and Set Builders
Write the Largest New England Distributors for

DISCOUNTS AND LITERATURE

or

Send your order to be shipped C. 0. D. subject to
Maximum Discount

H. JAPPE
COMPANY

46 Cornhill
BOSTON, MASS.

sm
ANNOUNCING

Mail Order Service From the Best Known Radio
House in New York

All Popular Kits / Immediate Shipment

S -M 720 Screen Grid Six S -M 740 Coast to Coast Four
S -M 710 Sargent-Rayment Seven
S -M 730 Round the World Four

All Other S -M Kits and Parts
We are pleased to announce the addition of a complete mail order

department, to better serve the interests of the dealers and set -
builders of the entire United States and Canada, to whom quick
and reliable service is a dire necessity.

Our large buying resources and a complete up-to-date stock
allow immediate shipment of all S -M kits and parts and other
popular kits.

Send for our free mail order catalog at once, and become ac-
quainted with the excellent service sce can give Non

Royal -Eastern Electrical Supply Co.
16 West 22nd Street > > New York, N. Y.

12 Tell them you saw it in RADIO



Majestic Music Martial Volume for
your customers from their present sets

equal to the coronation music of Rheims Cathedral, can be
obtained by adding a Samson PAC2 which will also elim-
inate all A, B and C batteries with their attendant care and
replacement.

Rich bass notes, remarkable clarity and a volume which can
be controlled from a whisper to dance hall proportions can
be obtained. The PAC2 will operate 1 to 16 loud speakers
or 500 to 700 headsets.

Main Office: Canton, Mass.
Manufacturers Since 1882

Price $175.00
without tubes

The Samson PAC2 Power Amplifier and ABC Eliminator are
designed to meet AIEE Standards and Underwriters' Requirements.
The Amplifier is of the two stage transformer coupled type using a
227 tube in first stage and two 210's in push pull for second stage.
Compensation is provided for 105 to 120 volt, 50-60 cycle current.
External voltages are 45, 90 and 135B, -41/2 C, and AC filament
current for two 227 and five 226 tubes. An 874 regulator tube is
used to maintain constant B voltages.
PAC2 Amplifiers, when used in conjunction with tuning units, are
ideal for supplying music or instruction to schools, hospitals, apart-
ments, clubs, etc. They will modernize the many battery operated
sets in your neighborhood or greatly increase the resale value of
your traded -in sets.
Send for folder R.R. describing this unit and many others.

pizzeiorea-
R NI A

Factories at Canton
and Watertown, Mass.

Tell them you saw it in RADIO 13



TrIORIDA IR/SON
R- 300

AUDIO IRAN SFORMM
UPREME in musical performance, the

new Thordarson R-300 Audio Trans-
former brings a greater realism to radio

reproduction. Introducing a new core mate-
rial, "DX -Metal" (a product of the Thordar-
son Laboratory), the amplification range has
been extended still further into the lower reg-
ister, so that even the deepest tones now may
be reproduced with amazing fidelity.

The amplification curve of this transformer
is practically a straight line from 30 cycles to
8,000 cycles. A high frequency cut-off is pro-
vided at 8,000 cycles to confine the amplifica-
tion to useful frequencies only, and to elimi-
nate undesirable scratch that may reach the
audio transformer.

When you hear the R-300 you will appre-
ciate the popularity of Thordarson trans-
formers among the leading receiving set man-
ufacturers. The R -300 retails for $8.00.

THORDARSON ELECTRIC MANUFACTURING CO.7Yansfermer Specialists Since 1895
WOBLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS(-7iuron and Kingsbury Streets - Chicago.111.11S.A.

Power Supply Transformers
These transformers supply full

wave rectifiers using two UX-281
tubes, for power amplifiers using

either 210 or 250 types power ampli-
fying tubes as follows: T-2098 for two
210 power tubes, $20.00; T-2900 for
single 250 power tube, $20.00; T-2950
for two 250 tubes, $29.50.

Double Choke Units
Consist of two 30 henry chokes in one
case. T-2099 for use with power sup-
ply transformer T-2098, $14; T-3099
for use with transformer T-2900, $16;
T-3100 for use with transformer
T-2950, $18.

Power Compacts
A very efficient and compact form of
power supply unit. Power transform-
er and filter chokes all in one case.
Type R-171 for Raytheon rectifier and
171 type power tube, $15.00; Type
R-210 for UX-281 rectifier and 210
power tube, $20.00; Type R-280 for
UX-280 rectifier and 171 power tube,
$17.00.

Speaker Coupling Trans-
formers

A complete line of transformers to
couple either single or push-pull 171,
210 or 250 power tubes into either
high impedance or dynamic speakers.
Prices from $6.00 to $12.00.

Screen Grid Audio Coupler
The Thordarson Z -Coupler T-2909 is
a special impedance unit designed to
couple a screen grid tube in the audio
amplifier into a power tube. Produces
excellent base note reproduction and
amplification vastly in excess of ordi-
nary systems. Price, $12.00.

r
THORDARSON ELECTRIC MFG. CO.
500 W. Huron St., Chicago, Ill. 3113-G

Gentlemen: Please send me your constructional
booklets on your power amplifiers. I am especially
interested in amplifiers using tubes.

Name

Street and No.

Town
. State

I

Tell them you saw it in RADIO



The broadtail of
the Army -Nary
game lam year was
enjoyed by hon.
deeds of thousands
o f fans all over the
country.

Phillips Carlin
brasamating
at one of the
big football
games.

The Big Game Comes Over.
BETTER-CLEARER

MILLIONS of enthusiastic football fans are
listening this fall to the play by play broad-

casts of America's greatest games. They are
experiencing almost as keen enjoyment as if
they were sitting in the stands. The voice of
the announcer comes to them clearly and dis-
tinctly because their receiving sets are Alumi-
it um equipped.

Leading radio manufacturers are using Alu-
minum extensively for shielding, for conden-
ser blades and frames, for chasses, sub -panels,
front panels and for many other parts-be-
cause Aluminum so ideally meets the varied
conditions that radio design presents.

It combines remarkable shielding proper-
ties, high electrical conductivity, great strength
and extreme lightness.

Examine the set you contemplate buying.
If it is Aluminum equipped you may rest as-
sured that the manufacturer has done every-
thing in his power to give you the finest pos-
sible reception.

And if you are building a receiving set use
Aluminum for finest results.

We will gladly send you the booklet, "Alumi-
num For Radio," which explains the varied
radio uses to which Aluminum is adapted.

ALUMINUM COMPANY OF AMERICA
ALUMINUM IN EVERY COMMERCIAL FORM

2463 Oliver Building i*I'l*N Offices in 19 Principal
ALUMINUMPittsburgh, Pa. American Cities

ALUMINUM
`?he mark of Quality in Radio

Tell them you saw it in RADIO 1S
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Licensed by
Rider Radio
Corporation.

Patented
5-2-'16;
7-27-'26.
Pats. Pending.

PHASATROL
Reg. U. S. Pat. Off.

A True Balancing Device for
Radio Frequency Amplifiers
Phasatrol is an unusually efficient

device for controlling radio frequency
oscillations and thus eliminating the
disturbances to reception which they
cause. Adapted to any type of receiver
using R.F. amplification. A wonderful
improvement for the new A.C. circuits
where the elimination of noise is often
a problem. Price $2.75 each.

Tear out and Mail Coupon
for Full Information.

ELECTRAD Resistances are
specifically designed to assist

the builder of eliminators and
receivers in solving the important
problem of control in all its
phases.

They are constructed in the
most approved designs according
to the highest standards of qual-
ity and workmanship. Exhaustive
tests for mechanical and electrical
exactness assure the unsurpassed
accuracy and dependability of
these units.

Electrad Specializes in a Full
Line of Resistances for All Radio
Purposes.

ELECT RAD
ELECTRAD, INC., N,
Dept. H-10, 175 Varick St., \
New York.
Please send me descriptive cir-
culars on the following products .4.,
and put me on your mailing list \for similar literature.

General Circular
Tonatrol Volume Controls
Phasatrols
Royalty Variable Resistors
"Electrad Control Manual" (Enclose 10c \for mailing)
"What B Eliminator Shall I Build?" (Enclose \ SAN FRANCISCO10c for mailing)

...Truvolt Divider Manual
I am particularly interested in.. .. \ CALIFORNIA

Inc.

Name

Addre..,

Pacific Coast Offices:

905 Mission Street

16 Tell them you saw it in RADIO
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TRUVOLT

ALL -WIRE

Resistances

Truvolt Variables simplify B -Elim-
inator construction by eliminating
difficult calculation and making all
adjustments easy. 22 Stock Sizes $3.50
each.

Truvolt Fixed resistances are adjust-
able to different set values by the use
of sliding clip taps-an exclusive Tru-
volt feature!

Exclusively
Licensed by
Technidyne
Corporation
Under U. S.
Patent No.
1593658.

ROYALTY VARIABLE
HIGH RESISTANCES
Recommended for use wherever

variable high resistances are required
in high frequency circuits. Superior
in design and construction. Made with
only the best insulating materials. No
harmful capacity or inductance effects.
11 Types, Type A to L. Potentiometer
in all sizes $2.00. All other types
$1.50.
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ckadiotorial Comment

AADVERTISEMENT of an "eight tube radio"
which is equipped with seven amplifying

tubes and one rectifying tube prompts the ques-

tion, "when is a tube not a tube?" Should a set
having two r.f. stages, detector, and two a.f.
stages be called an eight tube set because its
plate voltage is supplied by two rectifiers and
controlled by a glow tube? A technical answer
might be yes, but in the generally accepted
meaning it should be no. A positive answer in-

volves a species of misrepresentation and fraud.
Popularly, a tube is not a tube when it is a
rectifier.

* *

IN THEORY, it is possible for several stations to
broadcast the same program simultaneously

on the same wavelength. This theory has been
proved practical by two widely separated sta-
tions. And now the Columbia Broadcasting
System announces that it will try to synchronize
all the stations on its chain.

These tests, if successful, could pave the way
for relieving the present congestion in the broad-

cast spectrum. Instead of tying up half the
available channels for the transmission of one
program, as has frequently been the case, all the
stations in a chain could use one channel and
leave the other channels open for the use of
other stations or chains. This is made possible
by the use of quartz crystals which hold the
radiation to one constant frequency without
deviation.

A great deal of experimental work yet re-
mains to be done. The expense to the stations
would be tremendous. Many of them would be
loath to surrender the wavelengths that they are
now using. But none of these objections should
prove insurmountable. However it is to be
hoped that the Radio Commission will not con-
tinue to postpone action until the engineer has
solved these problems.

7111E ultimate success of the efforts to perfect
radio moving pictures is assured by the in-

domitable spirit of the scientist. This spirit finds
characteristic expression in a confession of Pro-
fessor Albert A. Michelson who is quoted as
saying: "My greatest inspiration is a challenge
to attempt the impossible."

* *

ADIO advertising is raw when overdone, thus
differing from meat and other edibles.

Subdued publicity, which may be a builder of
goodwill, is so rare nowadays that many listen-
ers purposely avoid tuning in programs which
are known offenders.

* *

MATHEMATICAL analysis of the problem of
atmospheric interference to radio recep-

tion as published by John R. Carson, noted tele-
phone engineer, in the July I. R. E. Proceed-
ings, forces the conclusion that static, like the
the poor, will always be with us. He finds that
a directional antenna will afford some relief
when the predominant atmospheric interfer-
ences come from a direction other than that of
the desired signal. He also concludes that no
arrangement for balancing out the static by
means of an auxiliary circuit can lessen the
interference-signal ratio for radiotelephony,
though such methods offer a slight theoretical
possibility for reducing static interference to
telegraph signals.

The practical answer to the problem has been
found in using more power at the transmitter.
Thereby the desired signal can be made stronger
than the undesired static. But wherever and
whenever the static impulses are stronger than
the signal impulses, the latter are obliterated.
Thus does science confute the claims of static -
eliminator inventors.

Music has two mechanistic elements, rhythm
and tone. The poorest radio set will re-

produce rhythm, the beat which stimulates such
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bodily activities as marching and dancing. But
it requires a fine set to give fidelity of tonal
reproduction. This is the reason for the popu-
larity of transformers with a uniform response
curve, power tubes with the reserve energy
needed to bring out the low notes, and dynamic
speakers.

The appeal of jazz to the untutored mind
comes from its rhythm. But its monotony soon
tires the cultured mind which derives greater
pleasure from a more flexible varying rhythm,
as in the waltz.

Good music is characterized not only by
rhythm, but also harmony of tone. Tone con-
sciousness gives the appreciation of good music
which is innately possessed by most people, re-
gardless of their musical education. A fine radio
set is a versatile musical instrument which
stimulates tone consciousness. As such it should
be in every home.

* * *

PRODUCTION schedules of radio manufac-
turers provide for an output of about two

million complete sets during the present season.
More than half of these are to be made and sold
by five manufacturers. Over forty per cent of
them are console models, most of which are
equipped with loudspeakers. Of the probable
loudspeaker output, about sixty per cent are of
the electro-magnetic type and forty per cent of
the electro-dynamic type.

These are the models which are being shown
at the Fall radio shows. Most of them repre-
sent an improvement in design which is re-
flected as an improvement in quality of recep-
tion, particularly of the low notes which for
years were the lost chord of radio.

It is estimated that nearly ninety per cent of
the output will use raw a.c. for filament supply.
This represents a corresponding drop in the
probable sale of battery charging equipment and
batteries. Battery -operated sets are still made for
isolated districts where alternating current is
not available or for sets employing shield -grid
or other special types of d.c. tubes.

The shield -grid tube, by the way, has not yet
been adopted by the standard manufacturers.
So its advantages are available only in custom or
home -built sets. It is being subjected to rigid
laboratory experiments and with a.c. filament

supply may be the great new feature of the 1930
models.

One noticeable feature in some of the new sets
is the use of a high -voltage detector voltage out-
put so that it is possible to secure sufficient grid
swing to actuate one final audio stage with one or
two power tubes. This not only eliminates the
cost of one transformer and tube, but also re-
moves one possible source for the introduction
of distortion.

Because of improvements and refinements,
prices are still on the up -grade. There are no-
table exceptions to this general trend, but the
average complete receiving set of today costs
about three times as much as the average set
of five years ago. But it is much more than
three times as good.

Claims for long-distance reception are con-
spicuous by their scarcity. Emphasis is placed
upon fidelity of tone reproduction from local
stations. Thus is a radio set becoming more
and more a musical instrument which happens
to be actuated electrically rather than an elec-
trical instrument which happens to perform
musically.

* * *
WHY the a.c. hum is not always heard in

some of the lower priced sets which use
a.c. filament tubes is a question which has some-
times puzzled those who are trying to clear up
such trouble in sets that they or others have
built. The answer to this question usually is
found in the use of an audio frequency amplify-
ing system which does not reproduce the low
notes.

It is relatively easy to design transformers
and speakers which suppress the very low notes.
In fact the great difficulty is to bring them to
life. Yet the casual listener does not notice the
absence of notes below 120 cycles if the low
notes above this frequency are strongly ac-
cented. So if the a.c. hum is not heard there
may be a reasonable suspicion that no other 60
or 120 cycle notes can be heard.

Another expedient which helps to solve the
difficulty is the use of a heater type instead of a
filament type of a.c. tube. With a good filter -
rectifier system for plate voltage supply, and
with heater tubes throughout, it is possible to
greatly minimize the hum. But the expense of
doing this must be reflected in the price of the
set.
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Canada's Arctic Radio Stations

SEA ROUTE from the Canadian
West is to be opened in 1930,
via the Hudson Bay and the Hud-

son Straits to the Atlantic Ocean. A
railway is nearing completion, running
northeast from Winnipeg to Fort
Churchill; an aerial survey of weather
conditions and ice traffic is being made,
and this summer four permanent radio
stations were installed in this district,
which lies directly south of the Arctic
Circle.

To cut the cost of grain transporta-
tion to Europe this new sea route has
been deemed necessary. It is now in its
final stages of completion. Radio has
and will play a big part in its use, a
large force of government operators and
the latest equipment for ship to shore
communication having gone to the Far
North this summer.

Three temporary stations along the
Hudson Straits were installed in 1927,
when the aerial survey went north. They
have kept in constant touch with Ottawa,
sending valuable information on the
daily surveys made from the air. The
stations were situated at Port Burwell
at the southeastern extremity of the
Straits, at Wakeham Bay near Ungava
Bay on the south shore of the Straits,
and at Nottingham Island at the west-
ern entrance to the Straits.

The station at Wakeham Bay, being
between the other two, was the control
station. It was in daily touch with Ot-
tawa. This station and the one at Port
Burwell are being closed, having served
their purpose, and two new stations will

By JAMES MONTAGNES

Radio Station on Nottingham Island, Iludson Bay

replace them, one at Cape Hope's Ad-
vance, near Wakeham Bay, and the
other on Resolution Island at the north-
eastern end of the Straits, opposite Port
Burwell. The station at Nottingham
Island is being made into a permanent
installation and a fourth station will be
at Fort Churchill on the western shore
of the Hudson Bay at the end of the
railway from Winnipeg.

It is significant that each of these
stations, in addition to its regular equip-
ment, will be equipped with direction
finding apparatus. This follows the
Canadian Government's policy to equip
its shore stations with this latest means
of guiding mariners. The apparatus will
be similar to that installed at the various
stations on the Canadian Atlantic and
Pacific coasts.

At each station along the Straits there
will be a 500 -watt C. W. and I. C. W.
long wave transmitter, operating on
600, 800, 1700 and 2100 meters. The
station at Resolution Island, the farthest
east station of the chain, and the new

Direction Finding Station at St. John, N. B., Showing Type for Hudson Straits District

Short-Il'uve Transmitter at Wakeham Bay

control station, will also be equipped
with short wave apparatus for direct
communication with Ottawa. Power
and wavelengths to be used on the short
wave have not yet been chosen. The call
letters at this station will be VAW, at
Nottinghim Island, VCB, and at Cape
Hope's Advance, VAY.

The station at Fort Churchill, VBY,
will be the most powerful of the group.
A 1600 -watt C. W. and I. C. W. set is
being installed for long wave work. A
500 -watt set for short wave transmission
and a 100 -watt radiotelephone equip-
ment will be installed in addition to the
direction finder. It will use the same
wavelengths as the three other stations,
and will be able to communicate by
means of the short wave apparatus with
Winnipeg and Ottawa.

An officer -in -charge and three opera-
tors will be stationed at each post. These
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will be relieved every year. They will
communicate with ships coming in and
going out in the same way that shore
operators in more civilized waters are
accustomed to do. Most of the apparatus
and the majority of the men left during
July for their places at Canada's most
northerly stations. The stations will be
on the air in the near future as every-
thing must run smoothly when naviga-
tion opens in the spring of 1930.

Chain Broadcasts on One Wavelength
Th S. R. WINTERS

THE feasibility of assigning a single
frequency to a chain of broadcast-
ing stations, as suggested by Dr. J.

H. Dellinger, technical advisor to the
Federal Radio Commission, and the
practical demonstration of operating a

Receivers and Long -Wave Transmitter at Wake/;am Bay

NEON TUBES
Neon is an inert gas which is obtained

by the fractional distillation of liquid
air. There is about one part of neon in
200,000 parts of air. It is used in glow
tubes to give a constant 90 volt output
from a rectifier filter system and it is

used in television to convert variations
in electric current to variations in light.

Its use in a voltage regulator tube de-
pends upon the fact that the tube gives a
constant voltage drop averaging 90 volts
across the tube for any current flow from
10 to 50 milliamperes. Two of these
tubes may be placed in series to give 180
volts, with a center tap between them to
provide 90 volts. It is necessary to limit
the maximum current to 50 milliamperes
by means of a series resistance. In nor-
mal operation one of these tubes draws
from 10 to 15 milliamperes so that it
cannot be used in with a 65 m.a. rectifier
which is supplying more than 50 m.a. to
a set at specified voltages. It also acts
as a condenser across the output, by-
passing the a.c. component of the recti-
fied output.

Its use in television depends upon the
fact that its brilliancy varies with the
amount of current fed to it. Its bril-
liancy is low for small voltages and high
for large voltages. Thus all the contrast-
ing lights and shadows of a broadcast
picture can be registered on a receiver
screen.

20

station at St. Louis, Missouri, and one
at Columbus, Ohio, on the same wave-
length, are developments fraught with
hopeful possibilities in unraveling the
tangled skein of broadcasting. Dr. Del-
linger, believes in "the possibility of the
use of special piezo-oscillators in broad-
casting stations, which hold the frequency
so close that several such stations can
operate simultaneously without hetero-
dyne interference on the same frequency."

The Columbia Broadcasting System
will attempt synchronization of the
individual stations comprising its chain.
This far-reaching and elaborate test will
have for its guidance the experience of
a similar experiment conducted by
WAIU of Columbus, and KMOX of
St. Louis, links in the Columbia broad-
casting chain. This synchronization ex-
periment is still in progress and the
methods employed and results obtained
are described in a communication to the
Federal Radio Commission from H. V.
Ackerberg, chief engineer of the Colum-
bus station. His detailed report follows:

"The WAIU transmitter during these
experiments is not crystal -controlled, the
usual crystal -oscillator being replaced by
a manually -controlled master -oscillator
completely shielded, and accurate in
maintenance to frequency to within 15
cycles over a period of five hours.
KMOX employs a standard Western
Electric 4-A transmitter which has been
found to be accurate within 25 cycles
over a like period of time. We deter -
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mine their variation of frequency by the
usual method of beating their carrier
with a constant frequency oscillator lo-
cated in Columbus. During the actual
synchronization we use a calibrated local
oscillator at the transmitter. This oscil-
lator is absolutely accurate at 1000 kilo-
cycles. We beat our carrier against this
local 1000 kilocycle oscillator instead of
against KMOX at St. Louis.

"Our observers give us the correction
before the program starts. This correc-
tion, usually in the neighborhood from
100 to 500 cycles, is easily made at the
transmitter-the local constant -frequency
oscillator corrected accordingly and the
program continued. At intervals during
the program the observers give us addi-
tional corrections. These corrections are
made at once at the transmitter.

"We find that there is an entire ab-
sence of heterodyning and the only prob-
lem that we have not yet quite overcome
is that of cross talking during announce-
ments. We have worked out a plan
whereby we are dividing the announc-
ing time-each station utilizing half of
the 15 -second intervals allotted by the
chain for our local announcements. We
are very carefully studying the distor-
tion factor. As yet we have experienced
no serious distortion of audio -frequencies
due to time lag, or due to either one. of
the two transmitters being slightly out
of phase.

"We would very much like to carry
on these experimental tests, employing
thermostatically -controlled crystals. For
your information, we have been success-
ful in beating two thermostatically -
controlled crystal oscillators for a period
of seven days, with the result of no
more than a 5 -cycle deviation over this
period of time.

"It is my opinion that this method
could be very successfully applied to
the synchronization of two stations-an-
other noteworthy factor in the ability to
hold our transmitter to a given frequency
continually is an unusual type of antenna
design. We are using at the present
time, and have found it by far the least
susceptible to frequency changes due to
variation of capacity, atmospheric
changes, etc., a system comprising two
40 -ft. 8 -in. diameter, 6 -wire horizontal
cages.

"These cages are suspended between
towers 200 feet high. They are tightly
stretched between the towers, this ten-
sion being maintained by an automatic
compensator. The down lead is com-
posed of a 50 -ft. 4 -in. 6 -wire cage at the
upper end. At the bottom of this verti-
cal cage the six wires are bunched, con-
tinuing 130 ft. straight down to the
coupling house. This so-called 'rat tail

(Continued on Page 44)



Home Contacts for the Traveling Man
Provided by a Portable Short Wave Radio Transmitter and Receiver

Which Is Here Described
By DON C. WALLACE

Bv means of a small transmitter and
receiver, which is carried in a hand
satchel, the writer has been able to

telegraph to his wife from distant hotel
rooms for an hour or so each evening for
several months. After a concentrated
two week's course in code practice Mrs.
6AM passed the examination for an
operator's license and qualified to operate
the short-wave transmitter at 6AM,
Long Beach, California.

During his long trips Mr. 6AM car-
ried the outfit here illustrated, using a
portable Zepplin antenna on 40 meters.
At 500 miles range the average audibil-
ity of the portable transmitter was R-8
at 7 p. m. and R-7 at noon.

Half wave 'self -rectified current is
used to supply the plate of the trans-
mitting tube. AC is used on the fila-
ments. It has been found that the same
transformer cannot be used for both fila-
ment and plate, because of the unsteadi-
ness. Consequently the lightest available
toy transformer was used here. It has
a variable voltage tap, which allows
proper filament voltage to be used re-
gardless of the line voltage. This also
allows the B eliminator transformer to
be rewired so as to deliver 800 volts,
from what is really a 600 -volt trans-
former.

The method of securing this voltage
is shown in Fig. 2. The two filament
windings are connected in series to give

SliORTIN6 tSWITC/i-

fff fl4P/1/1MR

Complete Set Ready for Operation

13 volts; this 13 -volt winding is then
connected in series with the 110 -volt
winding so as to reverse the flux caused
in the core by the 110 -volt winding.

56V-ItiTS

soo-Itzir

54r.

Fig. 2. Method of Securing 800 Volts from
600 rolt Transformer

.00015 C1-310 'S
...10 000 01/MS

.0003 RFC .0002S Mir cm
Mf.'s i

Iron
110 mg - 6o- A CI

This actually will reduce the turn .
ratio 13/110, giving a like increase in .
output of the same ratio, i.e. adding 71
volts onto the 600 already secured from
the transformer (300 volts on each side
of the mid tap). Then this total of 671
volts is connected in series with the 110 -
volt line voltage which is usually 115,
giving a total of 796 volts or approxi-
mately 800 volts.

This has proved to be just the correct
voltage for the CX 310 tube used for.
transmission, inasmuch at that voltage it
does not heat, runs steadily, and shows

ZEPPi1IN ANT!MMA
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Fig. 1. Circuit Diagram of Portable Transmitter
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good output. The wave becomes unsteady
around 1000 volts, and with 600 volts
the output is considerably less. With a
heavy duty transformer the overload, es-
pecially with intermittent service such as
in keying, will not hurt the transformer.
In this way, standard apparatus can be
used, doing away with the necessity of
having to wind a special transformer.

All the receiving condensers used as
plate -blocking condensers promptly
blew, so finally an old UC 1015 RCA
condenser was installed, doing away
with trouble from that source. The
.00025 mfd. condenser used for the grid
is one of the new midget type mica con-
densers.

Ordinary sockets caused trouble so
one of the old RCA porcelain UR 541
sockets was used. All the transmitting
condensers are the Midget type, equipped
with 2 -in. rheostat knobs to conserve
space.

The r.f. chokes, coil mountings, and
coils are of standard makes, the coils
being 1 h in. in diameter, wound with
No. 14 wire on a celluloid form. Rather
than paint the coil with dope, the wire
was heated until it meshed into the cellu-
loid. The result is a highly efficient and
durable transmitting coil which takes
little space. Coils for both 20 and 40
meters can thus be taken along as the
space requirements are slight. Coil
dimensions and data for both the trans-
mitter and the receiver are given in the
accompanying table.

The receiver was originally designed
with but one tube, whereby communi-
cation with 6AM was very easy from
San Francisco and Oakland, 500 miles
away. Body capacity was bad, due to the
headphones in the plate circuit of the
detector tube. To do away with this

required shielding, and an audio stage
made signals much more pleasant to
copy. With the one tube only, amateur
signals from Uruguay, New Zealand,
Australia and Tahiti were all heard
during the space of ten minutes listening
while at a hotel in Oakland. The Uru-
guay station, by the way, was using voice
transmission, and could be made out
quite well on this single 199 tube.

Lynch resistors are used in both the
receiving and transmitting portion of the
set. The receiving is a 4 meg metalized
resistor, and the transmitting a 10,000 -
ohm 10 -watt type.

The receiving batteries are very light,
the B being the smallest size, and the
being an ordinary C battery. The entire
set is light enough to be easily carried.

The small condenser C, is the capacity
formed by twisting two pieces of rubber -
covered hookup wire, for a distance of
2 in. Space and weight are thus secured,
retaining the necessary rigidity.

Inasmuch as the transmitter and re-
ceiver are so close to each other, both

COIL DIMENSIONS AND DATA
RECEIVING COIL DATA

sides of the 110 -volt AC line must be
opened, or else there is a bad inductive
hum in the receiver. This switch is made
from the smallest knife switch material
found on the market, and the entire
switch is mounted right in the cord, at a
convenient arm's length from the receiver.

The entire box is reinforced with brass
angle irons, bolted inside the corners of
the main box and on the lid. The key
is mounted right in the corner, and is
arranged to fit closely into the panel with
the lid in place.

The antennas most successful for hotel
use have been zepplin type, using two
r.f. feed lines spaced each 3 ft. with
small dowel sticks 3 in. long, boiled in
paraffin, and held in place with rubber
bands for simplicity and convenience.
The forty -meter antenna is 66 ft. long
(made with loop wire), and the feeder
wires each 35 ft. long. The twenty -
meter antenna is just half this size, i.e.,
33 ft. for the antenna and 17 ft. for the
feeder wires.

In testing out this set with its own

Rear Yiew of Portable Set

Wave
Turns

Secondary Spacing
Turns

Tickler Diameter
Size of Wire

Spaced

18-26 13 Iii" 10 lh" No. 20 SCC

26-37 15 IA" 15 1h" No. 28 SCC

36-47 26 h" 24 1Y8" No. 28 SCC

TRANSMITTING COIL DATA

Wave Band
Plate
Turns

Grid
Turns Turns Diameter

Size of Wire
Spaced

18.7-21.4 8 6 13" No. 14 SCC

37.5-42.8 12 12 1;i" No. 14 SCC

Antenna
Coil 13 1" No. 20 SCC
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antennas at 6AM, communication was
established with Japan, Call AJ-1AW,
using the 20 -meter portable zepp out the
window and about 3 ft. over the roof of
a one-story bungalow, held in place with
string. String, by the way, is always
used, as string is good temporary insula-
tion, and a ball of it can be dropped or
thrown out most anywhere to put up an
antenna in a hurry. When it is desired
to take down the antenna, a quick jerk
does it nicely. Ten minutes is often all
that is necessary for the complete set-up,
including antenna installation and tun-
ing in of distant 6AM.

Other tests at 6AM indicated that the
40 -meter antenna strung over the back
yard at a height of 3 ft., would give R-8
signals at points over 500 miles, and in
one such half-hour test two or three
stations reported R-8. In addition, sev-
eral East Coast, Mid -West, and Western
stations were "worked."

The ease and convenience of the whole
arrangement is really delightful, and it
just goes to show how easily even now,
the portable sending and receiving set
may be built and used.



Panel View, Showing Brass Escutcheon Plate

Revamping the 45 Kilocycle Superheterodyne
How to Add a Stage of R.F. Amplification with Shield -Grid Tube So As To

Minimize Heterodyne Interference

By G. M. BEST

FUR years does not seem like a long
time to most of us, but that period
in the radio industry represents a

lifetime for the average radio receiver.
With very few exceptions, receiving sets
which were built during 1924 are now
hopelessly obsolete, since they are usually
unselective, have poor tone quality based
on present-day standards, and have too
many controls.

The most popular radio receiver,
judging from the number of kits sold,
and inquiries received, during 1924 was
the 45 kilocycle superheterodyne which
was first described in May 1924 RADIO.
This circuit was subsequently copied by
nearly every parts manufacturer in busi-
ness, and the number of circuits which
appeared in the columns of our contem-
poraries under different names were
legion. Based on reliable estimates, there
must be several hundred thousand of
these receivers in existence today.

The original model used a three -tap
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regenerative loop, with eight dry cell
tubes. It had two controls, was easily
constructed and, strange to say, usually
worked as soon as the tubes were placed
in their sockets and the batteries con-
nected, which is more than can be said
for some of the popular circuits of later
years.

This set today, in the region of the
large broadcasting centers, where there
are many stations on the air at one time,
is not selective enough to cut out these
local stations and receive distant ones
like it did in 1924, because the locals
are invariably sending out many times
the power they did four years ago, are
more numerous, and are closer together
in frequency assignment. For the latter
reason, the set is often afflicted with in-
terference between local stations, due to
the fact that the two settings of the
oscillator dial conflict with each other,
and hence some of the local stations are
heard only with the heterodyne whistle
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from another local superimposed on it.
This is a very unsatisfactory condition,
and the method by which the old model
can be rebuilt into a selective, modern
receiver, using as many of the old parts
as possible, will undoubtedly be of great
interest to many of our readers.

The design which was found to be
most satisfactory is shown in the pic-
tures, and the circuit in schematic form
is shown in Fig. 1. A stage of com-
pletely shielded r.f. amplification with
shield grid tube, a shielded oscillator and
first detector, are followed by a three -
stage intermediate amplifier, second de-
tector, and two stages of transformer
coupled audio amplification. This re-
quires one more tube than was needed
in the original set, but does not take up
any more baseboard or panel space, ex-
cept that the panel is made 7 in. high
instead of 6 in.

The loop antenna is not used, since
an exposed loop is no longer popular,
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Fig. 1. Schematic Wiring Diagram of 45 K.C. Superheterodyne
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is difficult to tune in connection with
gang control of the condensers, and is
unsightly. In its place is an aperiodic
antenna coil, loosely coupled to the sec-
ondary coil, with two series condensers
arranged for easy connection by means
of a switch located on the front panel.
This switch is a part of the antenna
compensator; an inductive type of trim-
mer used successfully in such circuits as
the infradyne and the 115 k.c. super-
heterodyne, and if this control is not
desired, the right size of fixed condenser
can be permanently connected at the
time the set is adjusted.

The r.f. and oscillator coils are placed
in individual compartments of copper,
3 x x 5)4 in., the same as are used
for the 115 k.c. superheterodyne recently
described in RADIO. They can be ob-
tained ready-made, in knock -down form,
or they can be made from sheet copper
or brass in the dimensions given above.
The three r.f. coils are all wound on
11/2 -in. bakelite forms, 4 in. long, and
the bottoms of the coils are equipped
with bases identical with that of the
standard X base vacuum tube, so that
they may be plugged into a vacuum tube
socket.

The antenna coil primary consists of
20 turns of No. 28 silk wound in bundle
fashion on a 1% -in. diameter, and
placed inside the secondary coil at the
bottom. The secondary consists of 110
turns of No. 25 double silk wire, wound
on the 1% -in. form. The r.f. trans-
former has a secondary of 114 turns of
No. 25 double silk wire, on the 172 -in.
form, with primary of 100 turns of
No. 30 cotton covered wire wound on
a /-in. spool, and placed at the bottom
of the secondary. The oscillator coil has
two stator windings of 49 turns each of
No. 25 double silk wire, for the grid
and plate coils, and the coupling coil
consists of 18 turns of No. 25 double
silk on. a 11A -in. tube, placed inside the
two stator coils.

Connection of these coils to the tube
bases used to plug into the coil -mounting
sockets is as follows: The antenna coil
primary is connected to the two small
prongs of the tube base, so as to connect
to the G and P terminals of the socket.
The secondary coil is connected to the
two thick prongs of the tube base, with
the top end of the secondary used as
the grid terminal, and connected to the
negative filament terminal of the tube
socket used as the coil mounting. The
r.f. transformer primary is connected to
the two small prongs of its base, and the
secondary to the two thick prongs the
same as for the antenna coil. In the case
of the oscillator, the plate coil is con-
nected to the two thin prongs, and the
grid coil to the two thick prongs. The
coupling coil is brought out to two
switch points fastened on the sides of
the 1Y2 -in. tube, at the bottom, and so
arranged as to touch two springs which
are mounted on the coil socket, as can
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Fig. 2. Actual Assembly and Wiring of Receiver

be seen from the pictorial diagram,
Fig. 2. The detailed connections of
these coils can be followed from this
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diagram, which shows the actual con-
nections to all the parts. Ready-made
coils such as were used in the 115 k.c.



super can be used equally as well, the
inductance units being the same design
except that only one r.f. transformer is
used instead of two.

The three shield cans are mounted
on the rear of the baseboard, at the
right, and a slot is cut in the baseboard,
11/2 in. from the right-hand rear corner,
to permit passing the connecting wires
between the shield bases, underneath
them. This slot is 5 in. wide, and 9 in.
long, with a *in. margin along the
back edge of the baseboard. As can be
seen from the picture, these bases are
placed about Y4 in. apart, and the three
tube sockets are mounted at the rear
end of each base, while the sockets for
the inductance coils are placed on
small brass brackets 1% in. high, which
raise the sockets above the shield base
sufficiently to place a .1 mfd. bypass
condenser underneath the socket. The
factory -made shields have these brackets
included along with the necessary mount-
ing screws.

The three i.f. transformers and the
filter are mounted in a row along the
back edge of the baseboard, with about
34 -in. spacing between transformers.
The three i.f., second detector and first
audio tube sockets are placed in a row
in front of the i.f. transformers, and at
the left-hand rear end of the baseboard,
a cable plug terminal is mounted. The
two audio transformers are placed as
shown in the picture, and between these
transformers and the front panel the
power tube socket, and the fixed fila-
ment resistances are mounted.

The front panel, which is 7 x 26 x
3/16 in., supports two illuminated drum
dials, one for the .0005 mfd. oscillator
condenser, and the other for the two -
gang condenser controlling the r.f. am-
plifier circuit. Between these two dials
the panel voltmeter is placed, and below
the latter, a 10 -ohm rheostat -switch is
mounted. Looking at the picture of the
front panel, the antenna -compensator

The Revamped 45 K.C. Superheterodyne

PARTS REQUIRED
2 Drum Dials.
I Escutcheon Plate for Panel.
1 Two Gang condenser with insulated

rotors and stators-.00035 mfd.
1 .0005 mfd. variable condenser.
3 Shield cans 3 x 5% x 53/4 in.

12 Tube sockets-(at least 3 UX base for
coils).

3 No. 600 i.f. transformers from old 45
k.c. super.

1 No. 610 filter transformer from old 45
k.c. super.

2 Audio transformers.
1 Voltmeter -0-5 volts.
1 500,000 ohm variable resistance.
1 10 ohm rheostat -switch.
1 25 ohm variable resistance.
2 4 ohm fixed resistances.
1 2 ohm fixed resistance.
3 .1 mfd. by-pass condensers.
3 .006 mfd. fixed
1 .001 mfd. fixed mica condenser.
1 .00025 mfd. fixed mica condenser for

filter transformer.
2 .00005 mfd. fixed mica condensers.
1 .0001 mfd. fixed mica condenser.
1 Antenna Compensator.
2 R.F. coils (see text).
1 Oscillator coil (see text).
I R.F. choke (at least 1 millihenry).
1 Battery cable with terminal connector.
I C battery -7% volts with taps each 1

volts.
1 Single circuit jack.
1 Panel 7 x 26 x 3/16 in.
1 Baseboard 11 x 25 x 3/4 in.

and series -condenser switch is seen at the
left-hand end, and at the right is the
speaker jack. To dress up the panel and
give it that "factory -built" appearance,
a brass plate, as shown in the picture,
was used, and as this plate is already
drilled and embossed for the two drum
dials, voltmeter, and the rheostats, it is

only necessary to lay the plate on the
panel and mark out the holes to be
drilled through it for the various pieces
of panel apparatus.

The main volume control is the
25 -ohm rheostat mounted at the right
of the rheostat -switch, and at the left
is the 500,000 -ohm variable resistance
used to control the gain of the shield
grid tube. Between the drum dials, on
the baseboard, is a 71/2 -volt C battery
used to furnish 11/2 volts negative for
the i.f. amplifier tubes, and the shield
grid tube, and 41/2 volts negative for
the oscillator, first detector and first

audio tubes. If extra wires are run in
the battery cable, this C battery can be
located externally, or a C battery elimi-
nator associated with the B power plant
can be used. The 71/2 -volt size battery
is used, as it is the only one on the mar-
ket which has a 11/2 -volt tap; the re-
maining 3 volts above the 41/2 volts
required are not used.

From the above data, and the pic-
tures, it can be seen that the material
which can be salvaged from the old set
consists of the i.f. transformers and
filter, the oscillator condenser, tube sock-
ets, audio transformers, volt meter, and
some of the miscellaneous resistances
and bypass condensers. If the audio
transformers are several years old, they
are probably obsolete, and should be
replaced with new ones which have a
better frequency characteristic. This is
a matter for the set -owner to decide,
as some transformers which are two or
three years old are still excellent as com-
pared with some of the 1928 models.
The shield grid tube will require an
X base socket, and if the old style
sockets used in the 1924 model sets have
loose springs, they should be replaced
with X base sockets. Note that the grid
condenser and leak in the second de-
tector circuit have different values than
customarily used, to improve the output
of the second detector at the higher
frequencies, as described in more detail
in the "Technical Briefs" column in this
issue.

All wiring in this set was done with
solid insulated wire of the "push-bak"
variety, as this wire is quite flexible, is
easily cabled, and the insulation at the
ends can be pushed back with the fingers
to expose a portion of the tinned wire
for the soldered connection. The fila-
ment leads, positive B and negative C
battery wires were cabled together, but
all grid and plate leads were run by the
shortest route and were kept out of the
cable form. The two oscillator con -
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denser leads were run directly from the
oscillator shield base to the condenser
terminals, these leads being at an angle
with nearby wires so as to avoid paral-
leling the i.f. amplifier wiring as much
as possible. The coupling coil between
the oscillator and first detector circuits
is placed in the filament end of the first
detector grid return, a .006 mfd. bypass
condenser being connected between the
C battery end of this coil, and the fila-
ment of the first detector to prevent
coupling through the C battery. The
old oscillator coil used in the original
model can be used if the coupling coil
shaft is cut off, but it makes a very tight
fit into the shield can, and a larger can
will be required. The oscillator coil
used in the rebuilt model was designed
for a 115 k.c. circuit when used with
a .00035 mfd. tuning condenser, so that
by using the old .0005 mfd. condenser,
the coil will oscillate over a band of fre-
quencies suitable for a 45 k.c. circuit.

There should be little difficulty in lin-
ing up this set after it is rebuilt, as the
i.f. amplifier and audio circuit is practi-
cally the same as the original circuit,
the only difference being in the front-
end amplifier. The antenna compensa-
tor is used as the trimmer adjustment
for the end section of the two gang
condenser, so that after the two dials
have been roughly logged, a station
around 400 on
the oscillator dial, and the r.f. dial set
at maximum volume for that station.
Then, if no adjustment of the antenna
compensator knob produces a sharply
defined maximum in the sound, the vari-
able mica trimmer associated with the
variable condenser shunted across the
r.f. transformer secondary should be ad-
justed until moving the antenna com-
pensator knob produces a maximum at
about the center of its swing.

Local and distant stations should be
free from heterodyne whistles caused by
harmonics of the oscillator, and while
there will be two settings of the oscilla-
tor dial for any given station, these set-
tings should not interfere with reception
of other stations. Once adjusted, the
amplification control of the shield grid
tube, which is the 500,000 -ohm variable
resistor, should not require further at-
tention, and the volume can be con-
trolled by the 25 -ohm rheostat in the
i.f. amplifier filament circuit. The power
tube used depends on the amount of
volume required. If the '71-A tube with
more than 135 volts plate is used, an
output transformer will be required ; as
most electrodynamic speakers have an
output transformer already built into
the speaker, it may not be necessary to
purchase an output transformer for the
set.

Finding Buried Treasure by Radio
By SAMUEL G. MCMEEN

WE SHRINK at the somewhat sensa-
tional title to this writing, but
it expresses what we have to say.

So why apologize? By the term "treas-
ure" is meant anything that is metallic.
Pearls and diamonds barred. One of
the purposes of the device here described
is the location of natural deposits of
metals.

The great Faraday used to say, when
confronted by a new phenomenon
brought to him for observation, "Tell
me what to observe." This for fear that
his mind might be drawn off into some
channel other than the right one for the
purpose in hand, even though the diver-
sion might be of vastly greater import
than the original. Accordingly, please

Fig. 1 Balance and Amplifier

observe that in Fig. 1 there are four
coils, lettered A, B, C, and D, and that

and B are serially connected in
company with a battery and a buzzer.
As long as this connection is maintained
and the battery holds out, the buzzer
will operate. These two coils, A and B,
are connected to each other in such a
manner that their windings oppose each
other in direction.

The coils C and D, similar in form
to A and B, are connected so that when
the buzzer is operated there is no sound
-or little sound-in the telephones
operated by the amplifier. For the rest
of the rig is simply that, with the output
of the coils C and D connected to the
grid and filament, and the head set and
B battery connected to the plate and A
battery, a very faint train of impulses
in the balance is made plainly audible.

The coil C lies horizontally above the
horizontal coil A, and similarly D over

C
I

I 1

A
Fig. 2 Actual Relation of Coils

D
( I

I I

B, all as shown in Fig. 2. This relation
should be made adjustable, so that by
varying it, the required condition of no
sound in the telephones may be attained
when there is no metal near either coil
A or coil B. By varying the separation
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of one pair of coils while the other is
stationary this condition of least sound
may be attained.

The ability of the device is of this
order: when a conductor of any kind
lies in the neighborhood of one pair of
coils and there is no exactly similar con-
ductor in the neighborhood of the other
pair of coils, a sound will be heard in
the head set. This is the fact to the de-
gree that if a good coin be placed near
one pair of coils and a counterfeit imita-
tion of it near the other pair (and ex-
actly the same distance from it) a sound
will be heard because of the difference in
the conductivities of the noble and base
metals.

For practical use as a metal finder,
the pairs of coils should be mounted on
wood supports about 15 ft. long, so as
to get the two coils well apart and so to
accentuate the difference in field caused
by the nearness of the sought metal.
This wood structure should also carry
the batteries and the amplifier. The
whole outfit is then carried over the re-
gion in which the metal is hoped for,
listening while this search progresses. It
will be found that the searched -for metal
lies directly below the point of loudest
response in the telephones.

Care should be exercised not to expose
the ears to the maximum response from
the balance, as it is sometimes very
strong. In regular use, however, the
sound swells from nothing to louder
gradually, so that there is ample no-
tice of the approach of the dangerous
condition.

Each of the coils A, B, C, and D
should carry about 300 turns of No. 32
wire.

It is important to omit from the wood
structure all metals, such as bolts, nuts,
nails and screws. Lashings of thongs or
cords should be used instead of such
metallic fastenings.

The voltage drop caused by a resistor
connected in series in a circuit is equal
to the product of the resistance in ohms
and the current in amperes. Conversely
the required resistance value in ohms is
equal to the quotient of the voltage drop
by the current. Thus to find the size of
the resistor necessary to reduce a 6 -volt
supply to the 5 volts necessary for the
operation of six '01A tubes, each re-
quiring .025 amperes, first find the volt-
age drop, 6-5,1, then find the current
in amperes, 6 X 0.25 = 1.5, then divide
1 by 1.5=.66 ohms. Likewise to find the
resistor size to reduce a 6 -volt supply to
the 3 volts necessary for the operation of
seven '99 tubes each taking .06 amperes:
6-3 = 3 volts drop, 7 X .06 = .42 am-
peres, 3-.06=50 ohms.



Radio Picture Transmission and Reception
Photoelectric Equipment and Methods for Visual Communication

By JOHN P. ARNOLD, Departmental Editor

T. transmission and reception of
moving pictures by wire and radio
was demonstrated on August 8 in

the laboratories of the Westinghouse
Electric and Manufacturing Company.
The pictures were sent over two miles of
wire from the laboratories in East Pitts-
burgh to Station KDKA, and the radio
wave was picked up on a receiver in
another part of the laboratory building.

The system devised by the Westing-
house engineers may be considered as a
combination of both phototelegraphy and
television, since it solves some of the
most serious problems of television by
methods employed in "still" picture com-
munication. It has been a by -word of
experimenters in this field that the re-
ception of moving pictures in the home
will be developed before the transmission
of images of natural moving scenes is
perfected. The present demonstration in-
dicates that this is likely to be the case,
as the results which were obtained are
said to be much more satisfactory, as far
as the quality of the received pictures
is concerned, than the more difficult
problem of actual television.

Although it is difficult to present a
technical description from the informa-
tion at hand, some of the most interest-
ing features of the system may be gath-
ered from the pictures and data pre-
sented here. At the transmitter, the sub-
ject, which is a standard moving picture
film, is scanned by a beam of light pass-
ing through the usual Nipkow disc and
the film, and subsequently falling on
the cathode of a caesium photoelectric
cell. The intensity of the light varies in
accordance with the density of each small
area of the film to which the beam is

Radio Movie Projector at Operated by Frank Conrad

directed by the rotation of the scanning
disc. These varying intensities produce,
in the output of the photoelectric cell, a
current which is proportional to the light
and shade of the film.

The advantage of such a transmitting
system lies in the fact that extremely
powerful lamps may be used in scanning
a film which would be intolerable if the
subject happened to be a human being.
Again, the fact that the photoelectric
cells are not required to collect the re-
flected light from the scene is another
point gained. The resultant efficiency of
such an optical system removes the ne-
cessity of employing a tremendous am-
plification of the photoelectric current.

In this system the efficiency of the
scanning disc is increased by the use of
square instead of circular holes arranged
in the conventional spiral around the

Close-up of Westinghouse Radio Movie Transmitter

disc. Each small picture of the film is
scanned by one revolution of the disc and
the film is moved before the disc at the
rate of sixteen pictures per second.

The caesium photoelectric cell is not
used as often for practical engineering
work as is the potassium hydride, gas -
filled cell. Caesium, an alkali metal, is
much more difficult to prepare than po-
tassium, due mostly to its lower melting
point. A cell of pure caesium is more
sensitive, especially to the longer wave-
lengths of light, than potassium; but
potassium can be readily sensitized by
converting it to a hydride and filling the
bulb with an inert gas such as argon.
Some investigators report that cells of
caesium hydride are not particularly suc-
cessful, and it is likely that a pure metal
cell was used for this demonstration.

The picture signals embrace a fre-
quency range of from 500 to 60,000
cycles, since 16 pictures per second of a
definition comparable with the 60 -line
screen of photo -engraving processes are
transmitted. The quality of such pictures
is much better than the usual television
results where the pictures are composed
of 20 or 30 lines to the inch instead of
sixty. It is also possible that it was
not necessary to transmit the highest
frequencies involved without causing dis-
tortion, as was found in the case of the
Bell demonstrations. It would seem,
however, that frequencies lower than
500 cycles might be involved.

The signals are picked up on a radio
receiver and control the intensity of a
mercury arc lamp which varies in bright-
ness in accordance with the light or
shade of the moving picture at the trans-
mitter. Another scanning disc distributes
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these light values to their proper place in
order to reproduce the picture which is
thrown on a ground -glass screen.

Both scanning discs are turned over
at the same speed, so that each hole in
the receiving disc is in exactly the
same relative position as the correspond-
ing hole in the transmitting disc. For
this purpose a 5000 -cycle signal is pro-
duced by a tuning fork and transmitted
over a separate channel from that used
for the picture signals. This signal is

received on a special receiver and con-
trols the synchronous motors which drive
the scanning discs at both stations.

A neon lamp is also used as a part
of the synchronizing system. It is located
above the scanning disc in the pictures
shown here. Whether it is used as a part
of the control system or as merely an
indicator is not apparent from the infor-
mation at hand, although the thought
occurs that the Westinghouse engineers
may have taken advantage of the pe-
culiar property of the neon lamp to
oscillate at a frequency determined by
capacity of a condenser in parallel with
the electrodes of the lamp and a re-
sistance or inductance placed in series
with the source of supply. This property
of the neon lamp will be described in a
forthcoming issue of the magazine in the
connection with a neon lamp strobo-
scope.

The development of this system was
undertaken by Dr. Frank Conrad, of
the Westinghouse laboratories, a n d
within two months' time had advanced
far enough to give a practical demonsta-
tion of the work. Although the moving
pictures were only transmitted over a
total distance of four miles, the range
in the case of radio transmission is of
course limited only by the distance at
which the signals may be received with-
out serious fading, interference or at-
mospheric disturbance.

The officials of the company have an-
nounced that the regular transmission of
motion pictures from KDKA would be-
gin within a few weeks time and that
commercial receivers are to be sold
through the Radio Corporation of
America.

"B" in Phototelegraphy

The late Edgar Saltus remarked that
greater writers almost invariably have
surnames of two syllables with the ac-
cent on the first. In an idle moment we
note that the names connected with pic-
ture communication begin with a "B"-
witness Bain, Bakewell, Bidwell, Baird,
Berjonneau, Belin and Baker; the Bell
and Bartlane systems. Should this dis-
covery enable any one to prove anything
we shall be happy to be so informed.

PREMATURE PUBLICITY

TliE writer of these pages has been
guilty of many crimes (none of
them trivial, thank goodness), but

never has he failed to give the devil his
due. In re this television furor, which
has fluttered our tympanic membrane
these many moons, our attitude has been
as light and flippant as a chorus girl's
opinion of third marriages. While we
confess to a total inability to get excited
over the immediate prospect of a prac-
tical form of television descending
among us, we have not intended to
create the impression that we mean to
slight the endeavors of serious investi-
gators of this problem. Rather than do
that, we would chuck this word -mill
out the window and go to work.

The thought has occurred that our
readers require of us (plurals are used
throughout this writing to discourage
attempts of assault and battery) some
explanation of our gay treatment of
serious topics. In order that the mis-
understanding may not be mutual, we
hasten to exclaim that we admire greatly
all earnest workers of scientific miracles
and that we do not give three whoops
down the neck of a twenty -foot horn for
publicity seekers. To elucidate-prob-
ably at length-is our dire purpose.

Back in the good old days lived a
clever fellow named Archimedes, a very
absent-minded man, as another scribe
rather casually reports. One day he rose
from the bath and, in dishabille (it
couldn't have been completer), he
dashed through the streets of Syracuse
shouting "Eureka!" What he had dis-
.covered was specific gravity-whether it
was found in the water or in good King
Hiero's golden crown the deponent
knoweth not. Now, after clothing him-
self in a tunic or it may have been
a blanket, did the modest Archimedes
sit himself down in the portico (or is it
the frieze?) of the temple and tell every
passerby that they could now have spe-
cific gravity right in their homes? No,
sir, he just explained that what he had
discovered was after all only experimen-
tal specific gravity and the people would
have to wait a little while before it
would be suitable for every -day use.

We have not, unfortunately, any record
of how the newspapers of that day pro-
ceeded to write up this discovery, but
dimes to doughnuts the headlines read:
Archimedes Solves Specific Gravity;
System Soon Available in Every Home.
Yet we all know from our classical
studies that it took many years of con-
centrated effort for the perfection of
specific gravity and all the people of
Syracuse had to be satisfied with the
ordinary kind of gravity, although they
were disappointed many times by pre-
mature announcements that all the prob-
lems had been solved.

We return with dignified haste to the

present and to the subject of television.
In this day and age we find men work-
ing among their retorts and alembics
and, no matter whether their immediate
object is gain or fame, they are deserv-
ing of respectful attention and the ut-
most sympathy if the outcome of their
efforts makes life brighter or more in-
teresting for the rest of us. As a cri-
terion of their labors we ask nothing
more of them than that, when they make
a new and important discovery, they
tell us truthfully, without obscuring the
issue, just what they have really suc-
ceeded in doing and, where possible,
demonstrate, in order that we may
judge for ourselves what has been ac-
complished. Whom we do distrust is
the creature who pokes his head out of
a laboratory, hollers his "Eureka" and
then tells a wild yarn to the newspaper
boys.

It may not be understood by our
wide audience (as wide, we hope, as
this effusion is long) the advantages of
doing what is commonly-and how corn-
monly!-known as "shooting off the
mouth." Do you know why folks fly
the Atlantic, fly the Pacific, fly a kite?
No? Well, for the sake of publicity.
Furthermore, publicity is unpaid -for ad-
vertising; advertising is said to pay, and
you can tell this cross-grained world it
does. In more and other words, you get
something for nothing, and no one ever
quibbles over the means of obtaining
that. Without drawing the parallel finer,
is it necessary to indicate why, in the
case of television, it is profitable to howl
about something you haven't got or to
exaggerate the value of what you have?

For this reason we have been some-
what light-hearted in the matter of tele-
vision; because, in lieu of proof, we
have been fed the sauce of apples. There
has been but one bona fide demonstra-
tion in recent years of its possibilities.
Moreover, the actual results were pub-
lished for the world to read. Nothing
more could be asked. In addition, this
demonstration made clear that a prac-
tical system of television has not yet been
developed for reception in the home.
Who shall say-certainly not this prog-
nosticator-when this time will arrive.
Furthermore we do not expect that tele-
vision will come from the hands of the
self -advertisers.

DARK SAYINGS
One does not begin to appreciate the

vast potentialities of language in mat-
ters of lucidity and excellence until it
becomes necessary to study the literature
of patents. Among treasured gleanings
from this storehouse comes the magni-
ficent description of "an apparatus com-
prising an electron emitting cathode, a
grid and plate in thermionic cooperative
array." Others less gifted than a patent
attorney would hardly recognize the
UX 201A under this bristling disguise.
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TELEVISION IN THE OPEN

ENGINEERs of Bell Telephone Lab-
oratories recently disclosed the

further progress which they have made
by demonstrating a new transmitting
device which is capable of putting out-
door scenes upon a television circuit. On
the roof of the laboratories actors boxed,
danced, swung baseball bats and ten-
nis rackets which appeared in brightly
illuminated pictures in another part of
the building.

The present apparatus differs rad-
ically from that of the first demonstra-
tion when the scene to be transmitted
was illuminated by a powerful artificial
light and only the actor's head and
shoulders appeared in transmission. With
the improved apparatus the scene is

illuminated by ordinary sunlight and
covers the area occupied by two men en-
gaged in a boxing match.

In the first form of apparatus dem-
onstrated in April, 1927, the scene was
illuminated by a rapidly oscillating beam
from a powerful arc light and that lim-
ited the scene to be transmitted to a
very small area. The new development
frees television from one of its limita-
tions.

The scene or event to be transmitted
is reduced to the form of an image by
a large lens, this image being scanned
by a rapidly rotating disc similar to that
previously employed but much larger.
The lens serves somewhat the same pur-
pose in the television apparatus as the
large lens of an astronomical telescope,
and like the latter, it should be larger
to gather as much light as possible.

The experiments show that moving
persons and objects can be successfully
scanned although at a considerable dis-
tance from the lens and therefore in

such a position that the focus of the lens
does not require changing from moment
to moment. Light passing through the
lens and scanning disc is made to
actuate a photoelectric cell and generate
an electric current which, after amplifi-
cation, may be transmitted either by wire
or radio.

This development in television is due
to Drs. Frank Gray and Herbert E.
Ives. They illustrate the progress of
the telephone engineers in the problems
of television, but the engineers them-
selves refused to prophesy as to future
developments or applications. They
pointed out that the improvement was
in the television transmitter and that
its use required no fundamental change
in the two types of receiving equipment
for use by either single individuals or
larger audiences, which were developed
and demonstrated a year ago.

PICTURE RECEIVING METHODS

III. Miscellaneous Devices
To conclude this review of picture

receiving methods we have yet to
describe those instruments whose most
prominent characteristic is a high fre-
quency of response. Hence these are
usually more suitable for television than
for phototelegraphy, but they have been
proposed or employed at one time or
another for still picture transmission
and should therefore be considered at
least for the sake of completeness. The
neon lamp, the cathode ray oscillograph
and the several types of Kerr cells are
those which we will describe. In photo -
telegraphic systems these instruments are
used with photographic methods of
recording. Considering the expense of
the oscillograph tube and the incon-
venience of working with the neon lamp,
the Kerr cells alone are the most adapt-
able for this purpose; but for television,
as we approach the problem today, noth-
ing appears to be more satisfactory than
the neon lamp or the cathode ray oscillo-
graph.

LIGHT

LENS

LENS

N

N

A.
CB

The Kerr cell, as employed by Rig-
noux and Fournier in their television
experiments, consists of two Nichol
prisms between which is placed a tube
containing carbon bisulphide, a liquid
which changes its refractive index (that
is the ratio of the speed of light in air
to the speed in any other medium)
under the influence of electrostatic or
magnetic fields. In Fig. 1, L is a source
of monochromatic light, N and N',
Nichol prisms, and CB a tube contain-
ing carbon bisulphide, around which is
wound a coil of wire. If the Nichol
prisms are set at the polarizing angle,
no light falls on the receiving cylinder
on which has been placed a photographic
film. When a current passes through
the coil of wire corresponding to the
tone values of the original picture, the
amount of light falling on the film will
vary with the current, since this changes
the refractive index of the carbon bi-
sulphide and hence the angle of polari-
zation.

The Karolus cell, which was also de-
veloped for a television system, is an
instrument of this type, differing only

Fig. 1. Kerr Cell

T
CB

Fig. 2. The Karolus Cell

N
LENS RECEIVING
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Set-up of Equipment for Outdoor Television
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in that instead of wrapping a coil of
wire around the tube, two plates form-
ing a small condenser are immersed in
a liquid which is then subjected to an
electrostatic instead of a magnetic field,
(Fig. 2). Further information regard-
ing such electro-optical shutters may be
found in a paper by J. W. Beams in the
Journal of the Optical Society of Amer-
ica, (Vol. 13, p. 597; Nov., 1926).

The neon lamp is too well known to
require an extensive description since
few have failed to observe the charac-
teristic pink glow that winks at us from
many advertising signs. For the purpose
of television, for which it is generally
used, the brightness of the lamp varies
with the received image currents. The
observer looks directly at the plate of
the neon tube through a scanning disc
which rearranges the lights and shades
of the original scene in the correct order.
It is hardly worth while to employ the
neon lamp in still picture transmission
due to the low intensity of the light and
the color, which is not very satisfactory
for photographic recording.

Alexanderson discusses the merits of
the Karolus cell and the neon lamp for
television as follows: "The first choice
to be made was to select a source of
light. This choice was soon narrowed
down to two alternatives-the light-
control developed by Professor Karolus
of Leipzig and the neon lamp developed
by D. McFarlan Moore of the Edison
Lamp Works of the General Electric
Company. Tests of these two sources of
light for television soon convinced us
that each has its own distinct field of
usefulness. When a large volume of
light is needed for projection on a
screen, the Karolus system is prefer-
able. . . . While the neon lamp does
not compare with the Karolus light in
brilliancy, it is more sensitive and easier
to operate."

The Braun tube or cathode ray os-
cillograph is an instrument which may
be used either for phototelegraphy or
television. In its most suitable form
(Fig. 3) the tube contains a filament in
a highly exhausted bulb supplying a
stream of electrons which are directed
upon a fluorescent screen (crystals of

-FLUORESCENT

SCREEN

zinc sulphide, zinc silicate, calcium
tungstate, etc.) which is rendered lumi-
nous by the impact of the electrons. By
the use of coils or plates, as in the case
of the Kerr cells, the movement of the
spot of light on the fluorescent screen
can be controlled by the application of
magnetic or electric fields controlled by
the picture currents. The size and in-
tensity of the luminous spot can also
be varied by adjusting the filament and
anode voltage. Possessing little or no
inertia the cathode ray oscillograph is
quite likely to have a prominent place
in the development of television, since
it will respond to the high frequencies
necessary for this form of visual com-
munication.

This description of the various meth-
ods of receiving has preceded any at-
tempt to describe a complete phototele-
graphic receiver suitable for working on
radio communication channels; chiefly
for the reason, as has been pointed out
elsewhere in this department, that the
design of such a receiver is largely gov-
erned by the transmitting system and,
until it is known just what type of
equipment the broadcasters will install,
construction articles are practically
worthless. As soon as picture broadcast-
ing becomes well established, these es-
sential facts will be published ; but in
the meantime it is advantageous to be-
come familiar with some of the various
methods of receiving for the experi-
menter can often adapt several of these
to the particular apparatus which he
has installed.

Newspaper reports have it that an-
other system of picture transmission has
been demonstrated in London. From
meager descriptions reaching this side
of the Atlantic, this system, designed by
Captain Otto Fulton and called the
"Fultograph," is somewhat reminiscent
of the earlier systems of phototelegraphy.
It appears that a photo -engraving is
made on copper (presumably using in-
sulating material such as fish glue) and
this is placed on a revolving metallic
drum. At the receiving station, the pic-
ture is printed by passing a current
through chemically treated paper. Syn-
chronism is carried out "electromag-
netically." The system can be used either
for wire communication or for radio,
and the receiver is to be placed on the
market for amateur use.

ANODE

Fig. 3. Braun Tube or Cathode Ray Oscillograph
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III. LIGHT SENSITIVE CELLS
The alkali metal photoelectric cell

shown here is one of the few cells which
have been especially designed for tele-
vision. It was developed by Dr. Herbert
E. Ives and three of them were used in
parallel in the transmitting apparatus
demonstrated by the Bell Laboratories.
These cells differ from the conventional
type in that they have an exceptionally
large area (40 square inches) of light-
sensitive material and have an aper-
ture of 120 square inches to collect
the reflected light from the subject to
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The Ives Photoelectric Cell

be transmitted. The cells, which are
14% inches long and 3% inches in
diameter, are probably the largest that
have ever been made. The cathode ma-
terial, deposited on the inner walls of
the glass bulb, is potassium hydride and
is contained in an atmosphere of argon
to increase the current output by ioniza-
tion of the gas. The anode consists of a
spiral of wire extending down the center
of the bulb. The necessity for such large
cells is due to the fact that they must
be operated from the diffused light re-
flected from the scene or object to be
transmitted and at the same time "gen-
erate" a current large enough to over-
ride the noise level in vacuum tube am-
plifiers.

The Federal Radio Commission has
approved of several applications to oper-
ate or to construct stations for the ex-
perimental work and the actual trans-
mission of television signals. These sta-
tions have been assigned 100 kilocycle
bands between about 47 and 125 meters.
The authorizations were granted the
following:

8XI. Westinghouse Electric & Manu-
facturing Co., East Pittsburgh, Pa.
63.83 to 62.5 meters and 19.86 to 19.73
meters. 20,000 watts. This wavelength
will be shared with 2XBW of the Radio
Corporation of America.

6XC. Robert B. Parris, Los Angeles,
Calif. 4500 to 4600 kilocycles, (66.7-
65.2 meters). 15 kilowatts.

2XBU. Harold E. Smith, Beacon,
N. Y., 4800 to 4900 kilocycles, (62.5-
61.22 meters). 100 watts.

1XAY. J. Smith Dodge, Lexington,
Mass. 4800 to 4900 kilocycles, (62.5-
61.22 meters). 500 watts.

3XK. J. Francis Jenkins, Washing-
ton, D. C. 4900 to 5000 kilocycles,
(61.22-60 meters). Also 6420 kilo-
cycles (46.72 meters). 5 kilowatts.

4XA. Station WREC, Inc., White
Haven, Tenn. 2400 to 2500 kilocycles
(125 to 120 meters). 5 kilowatts.



An A. C. Screen -Grid Five Receiver
Some Interesting Suggestions for the Experimenter

By FRANK C. JONES

THE advent of the a.c. screen -grid
tubes makes possible the design of
receivers having exceptionally high

amplification for a given number of
tubes. They are similar in characteris-
tics to the d.c. models and are of several
types. The main difference seems to be
in the filaments, one type using a heavy
round filament operating on 1 volt like
the UX 226 amplifier tubes. Another
type has a 15 -volt heater with cathode
grounded to one side, while the tubes
used in this receiver have filament char-
acteristics similar to a UY 227. This
last type of tube may have the filaments
wired in parallel to the UY 227 detec-
tor tube, providing the filament power
supply transformer will deliver sufficient
current without overheating.

An experimental receiver, shown in
the photographs, was designated with
several points in mind. First, it was de-
sirable to have a great deal of amplifi-
cation without using more than two
screen -grid tubes.
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Second, lack of selectivity, which is
troublesome with ordinary circuits using
screen -grid tubes, was a real problem to
overcome. The circuit shown in Fig. 1

works out very well, as will be showr
later.

Third, was the problem of selectivity
without too much audio distortion due
to side band cutting in the radio fre-
quency amplifier and detector circuits.
This can be solved by using a large num-
ber of tuned circuits, in which case the
overall resonance curve is more nearly
square in shape. Four tuned circuits are
used here, since with less the loss of high
audio frequencies due to side band cut-
ting was noticeable. This occurs when
more regeneration is used in order to ob-
tain the same apparent selectivity-the
resonance curve is more peaked.

The fourth problem was the use of an
audio amplifier system which would give
good quality reproduction and still not
make the a.c. hum bothersome. If an
audio amplifier is used in which the
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transformers will efficiently repeat 60
cycles, the a.c. hum in a good dynamic
speaker is objectionable. Most of the
60 cycle a.c. hum, audible as 60 cycle
and higher harmonics in the speaker,
originates in the detector circuit, with
perhaps a little in the r.f. amplifier. So
an audio amplifier should be designed to
cut off above 60 cycles if the residual
hum in the speaker is to be minimized.

Most commercial a.c. tube receivers
use audio amplifiers which are "down in
the mud" on low frequencies in order
to minimize the a.c. hum. The same
thing has been done in this receiver ex-
cept that the cut-off is sharper than in
most a.c. receivers. This allows better
low frequency amplification down to,
say 100 cycles per second. The cut-off
was made sharper and more complete by
resonating the primary of the first trans-
former with a 0.1 mfd. condenser, C16,
Fig. 1. This condenser resonates at
about 100 cycles per second with the
primary of the first audio transformer,
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Circuit Diagram of A C. Screen Grid Receiver and Power Plant

C-=.001 mfd.
C=.0005 mfd. max. variable.
C.=.0001 mfd. max. semi -variable (feedback)
C=1. mid.
C.=.00025 mfd.
C., C, C.2=3 gang variable condenser

.00035 mfd. max.
C2=2 to 20 mmfd. semi -variable condenser.

(coupling).
C.=.01 mfd.

mfd.
C.,=2 to 20 mmfd. semi -variable condenser.

(neutralizing).

C.=.00025.
C.=1 mfd.
C.=.0005.
C.2=0.1 mid.
R,=0-500,000 ohm
R2=0-500,000 ohm
122=2000 ohm grid

500 ohms.
R.=2000 ohm grid

500 ohms.
125=0.1 megohms.
12.=2. megohms.

variable resistance.
variable resistance.
bias resistor tapped at

bias resistor tapped at

112=25.000 ohms. (25 watt size).
L., L. L3, L4=Tuning inductances for

broadcast range.
1..,=Feed-back coi -1=20 or 30 turns.
ICF.C.=1% millihenries.
Audio Transformers=3:1 ratio.
Output Transformers=1:1 ratio.
Tubes=2 AC 222-r.f.

1 Type 227-r.f.
1 Type 226 -1st audio.
1 Type 171-Power.
1 Type 80-Rectifier.
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which gives increased amplification there
and much less down towards 60 cycles.
The resonance effect is not very great,
since the detector plate impedance is part
of the series resonant circuit. However,
it is enough to make the amplifier better.

The variable resistance R3, Fig. 1,
acts as a regeneration control for the r.f.
transformer primary through the con-
denser C17. This resistance was made
large enough so that even with the
detector tube nearly oscillating, over
100,000 ohms resistance is still in the
circuit.

The amplifier has several unique fea-
tures. The first part of the circuit con-
sists of a tuned antenna system with the
control grid of the tube across the tun-
ing condenser. The screen -grid feeds
back through the condenser C3 to the
antenna coil in the familiar modified
Colpitts' oscillator circuit in order to ob-
tain some regeneration. Regeneration
makes this circuit tune more sharply
and, since energy is fed back to the con-
trol grid circuit, greater signal response
is obtained. The by-pass condenser C,
shunts most of the screen -grid r.f.
energy to ground, so that only a small
portion is fed back to the control grid
through C. and the antenna coil.

The plate circuit of the first tube con-
sists of a tuned impedance and is coupled
to the next tuned circuit through the
very small coupling condenser C7. This
arrangement greatly improves the selec-
tivity, since it adds another tuned cir-
cuit. The reaction between the two
screen -grid tubes is lessened somewhat
also. By making C, large enough, 5 to
15 mmf., a band pass effect is obtained,
since a double resonant hump is secured,
due to closeness of coupling between the
two tuned circuits.

The second screen -grid tube is also
connected across tuned circuits, both
grid and plate. This stage is neutral-
ized since there is some grid to plate

Rear View of A.C. Screen -Grid Receiver

capacity in the tube and between the
grid and plate circuit tuning condensers
to cause oscillation. Neutralization is
accomplished with a condenser C11 and
a winding coupled to the tuned circuit
following this tube. By having this
stage neutralized, it is possible to use
any amount of regeneration in the de-
tector without throwing the r.f. ampli-
fier into oscillation. The winding can
also be used as the tickler feed -back
coil for the detector with very little
unbalance. This winding is in the
proper direction for both purposes when
it makes a continuous winding with the
tuned circuit coil.

The detector is of the usual grid leak-

condenser system with controllable re-
generation. The variable resistance R.
controls regeneration, and R, controls
volume. These two are both 0-500,000
ohm variable resistances and are con-
trolled by knobs on the panel. R, con-
trols the r.f. amplification by change of
plate voltage. Since the plate current
drain of the two screen -grid tubes is
quite small, the change of load on the
plate supply unit is negligible. The de-
tector, and the two tuned circuits pre-
ceding it, are tuned by means of a three -
gang condenser so that there are only
two tuning controls in the form of two
drum dials.

As shown in the pictures, the experi-
mental receiver was made up in two
units, one including the r.f. amplifiers,
detector and first audio stage; and the
other unit, the last stage of audio and
the A, B, C power unit.

All C -biases are obtained by means of
resistances in negative B leads. The
peculiar biasing obtained by means of
R3, Fig. 1, is necessary in order to main-
tain nearly a fixed bias on the grids of
the two r.f. tubes. Changing the volume
control setting R, changes the plate cur-
rent of these two tubes and so changes
the current through part of R3, but the

32 RADIO FOR OCTOBER, 1928

percentage change of voltage across R3
is changed very little. This should be
nearly constant, since the total drop
across R3 provides C bias for the first
audio tube. The plate current of this
audio tube, a type '26, is large so that
practically constant C -bias voltages are
available from the resistance R3. R3
should be a total of about 2000 ohms
tapped at 500 ohms from the -B lead.
The resistance R, also consists of about
2000 ohms to provide C bias for a type
'71 power tube.

All plate voltages are obtained from
a voltage divider of 25,000 ohms. This
resistance is shunted across the power
supply, and is tapped at 45 and 135
volts. There is nothing unusual about
the power supply unit and amplifier, and
it might well be crowded into much less
space than the one shown in the picture.
The main requirement is that it sup-
ply about 220 volts across the voltage
divider so that about -40 volts C bias
and 180 volts B supply are available for
the type '71 power tube.

The filament winding for the heater -
type filament tubes should be capable,
without overheating, of supplying 5%
amperes at 2% volts for the two r.f.
tubes and detector. A type 80 full -wave
rectifier tube was used in preference to
a gaseous rectifier because of less volt-
age drop. This makes it possible to use
a power pack with high voltage winding
of 220 to 250 volts on each side of the
center tap.

Because of the circuit design, it is not
necessary to completely shield the r.f.
stages and detector. However, it is quite
necessary to shield the coils and tubes
from each other. Copper cans 3 x 6 x
5% in. in size were used for each tuned
circuit. These cans are made with re-
movable sides and tops, so the job of
wiring is quite simple. All wiring is
done by means of insulated wire in the
most direct fashion possible. Most of
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Fig. 2. Layout of Apparatus for A.C. Screen -Grid Receiver

the leads are run through holes in the
subpanel and run along underneath this
panel. All a.c. filament leads are run in
twisted pairs, using at least No. 16 gauge
wire. All shields, drum dial frames and
transformer cases are grounded to -B.
The large by-pass condensers are gener-
ally mounted underneath the plug-in
coil sockets.

The coils consist of about 120 turns
of wire on a 2% -in. tube arranged for
plug-in mounting into X sockets. They
are wound in two sections with the grid
and filament leads coming out at the
center instead of the ends. This gives a
smaller field and allows the use of the
relatively small shielding cans. Any
coils suitable for the broadcast range
may be ttsed if desired.

The antenna coil may be of the same
size as the others, in which case a .001
mfd. condenser C1 will probably have
to be shunted from aerial to ground
unless a very large antenna is used. This
condenser simply increases the antenna
effective capacity in case a small an-
tenna is used. Somewhat greater signal
strength, and a little less selectivity, will
be obtained by omitting it and adding
more turns to the antenna coil. The
exact number would depend upon the
size of antenna used, so that taps should
be made every 40 or 50 turns so as to
get approximately the correct number.
The condenser C, having a maximum
capacity of .0005 mfd., should then cover
the broadcast range. Since the condenser
C2 isolates the control grid from ground,
a grid leak R6 should be used to obtain
C bias as shown. R5 should be from .1
up to .5 megohms in value.

The detector feed -back coil should
consist of about 20 turns, though this

value is not critical. The winding
should be in the proper direction so that
the detector will oscillate when R2 is de-
creased in value.

The feed -back condenser C3 should
have a maximum value of .0001 mfd.

The by-pass condenser should be
.1 for the particular type of transformer
used. For other makes of transformers,
other values of condensers would be
necessary, since a .1 mfd. might resonate
at 60 cycles with some other make, caus-

Power Plant and Second Audio Stage

and the corresponding by-pass condenser
C5 should be .00025 mfd. The radio
frequency chokes may be of any type,
since none of them are at very high r.f.
potential. The other by-pass condensers,
C,, C9, C11,, C1,, may be of any value
from .1 up to 1 mfd.

ing the a.c. hum to be emphasized
instead of diminished.

The coupling condenser C, and neu-
tralizing condenser C11 should both be
semivariable with a range of from 2 to
20 mmfd. The grid condenser C13 and

(Continued on Page 59)
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A Portable Short -Wave Receiver

WH EN the Commander Byrd expe-
dition to the South Polar regions
sailed from the United States in

August, one of the many pieces of radio
equipment carried along for use after
the expedition reached its permanent
base was the short-wave receiver shown
in the pictures. This receiver, a gift
from his business associates and friends
to Mr. Joseph Rucker, the official
motion -picture photographer of the ex-
pedition, is being taken along, not for
the purpose of establishing communica-
tion with the United States as might be
assumed, but for the entertainment of its
owner and his companions on the "long
winter evenings," when home seems far
away, and the phonograph records have
worn out.

Short-wave broadcasts from the North
American continent and Europe are
being picked up nightly in all parts of
South America and Oceania, so that it
is not beyond the bounds of reason to
presume that successful reception of
WGY at Schenectady and other short-
wave stations will be had in the Antarc-
tic Zone with a regenerative detector
and two stages of audio amplification.

The first requisite of this set was that
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By CLINTON OSBORNE

'99

Portable Short -Wave Receiver in Carrying Case

..:-.000S *If

B# 43t/0I7J
Fig. 1. Circuit of Portable Short -Wave

it should be compact in size, and the
second was lightness in weight. Loaded
down with cameras, personal luggage
and other equipment, the addition of a
forty or fifty pound radio set would be
too much of a burden, so that by careful
placement of parts and the use of the
well-known shelf design, as shown in
the picture of the set, the parts were
mounted on a 6Y2 x 14 -in. panel, and
placed in a cabinet only 6 in. deep.

Naturally, to be portable, the set was
dry cell operated throughout, necessi-
tating the use of type '99 tubes. The
range could have been increased some-
what by the use of a shield grid tube

Receiver

'99

ahead of the detector, but this type of
tube requires 135 volts of B battery, and
the weight of such a battery, even
though small -sized cells were used, would
be prohibitive.

The circuit is shown in Fig. 1, there
being three type '99 tubes in the conven-
tional regenerative detector and two
stages of transformer coupled audio am-
plification. The tuned circuit was made
from a standard short-wave plug-in kit
of coils, with mounting, so as to cover
the waveband from 15 to 125 meters.
To cut down on the height of the panel,
the hard rubber mounting which came
with the kit of coils was dispensed with,
and the four -coil jacks were mounted
on the bakelite sub -base which supports
the tube sockets, chokes and audio trans-
formers. By the use of a pair of alumni -

(Continued on Page 46)

Rear View Showing Sub -panel Assembly

34 RADIO FOR OCTOBER. 1928



A Portable A. C. -D. C. Test Kit

ACOMPLETE outfit for testing
a.c. or d.c. radio sets can be assem-
bled at reasonable cost by mount-

ing a 0-1 m.a. milliammeter and an a.c.
voltmeter together with suitable resist-
ances and switches on a panel fitted into
a carrying case. The milliammeter reads
direct current and voltages and the volt-
meter indicates a.c. filament and line
voltages.

As can be seen from the circuit dia-
gram in Fig. 1, the milliammeter is used
as a high resistance voltmeter by employ-
ing different sizes of multiplier resist-
ances, so that scales of 100, 250 and 500
volts can be had by installing resistors
of 100,000, 200,000 and 500,000 ohms
respectively. Accurate resistances with
adequate current -carrying capacity are
now being made to replace the rather
inaccurate lavite resistances which were
previously in general use in home-made
high resistance voltmeters. By the use
of these resistances in connection with a
1 milliampere scale milliammeter, a volt-
meter having a resistance of 1000 ohms
per volt is thus obtained.

By using shunt resistances across the
milliammeter terminals, the range of the
meter was increased to values of 50 and
200 milliamperes, and 5 amperes. For
practical purposes, a milliammeter can
be considered as a voltmeter reading the
voltage drop across the resistance in
shunt.

When the resistance of the moving
coil, and current necessary to operate the
meter are known, it is an easy matter to
calculate the resistance of the necessary
shunts. To find the voltage necessary
to operate the meter, Ohm's Law is used,

#
 VOLTMETER

As APILIONER 6

By H. W. ANDERso-.\--

Portable A.C.-D.C. Test Set

where the voltage equals the current
times the resistance. In this particular
test set, a Western Model 301 milliam-
meter was used, and the resistance of
the meter, as given in the catalogue, is
27 ohms. Other makes of meters can

ISOY-  168ro
A e A C.

I70 TEST f11U6--)- gilf G

Fig. 1. Circuit Diagram of Test Set

be used equally as well, provided that
the resistance of the meter is known, or
can be determined with fair accuracy.
By substituting in the formula, the volt-
age to operate the meter is .027 volts.
(E equals IR equals .001 mils x .27
ohms equals .027 volts.)

For a 10 -milliampere shunt the neces-
sary resistance is one which gives a drop
of .027 volts. This resistance is found
to be 2.7 ohms. The other resistances
for 50 mils, 200 mils and 5 amperes are
.54, .135, and .0054 ohms, respectively.

The resistances used for shunts for
the 10, 50 and 200 milliampere scales
were fixed filament resistors of- wire -
wound type, unwound to the exact
values needed. The 5 -ampere shunt was
made of about 10.3 inches of No. 18
wire. The fixed resistors were mounted
on a seven -point inductance switch.
Every other point was connected to-
gether and then tied to the common side
of the shunts so as to place a short across
the meter when switching from one scale
to another.

While it is possible to calculate the
resistance of the shunts it is very neces-
sary that the milliammeter be calibrated
with an instrument of known accuracy.
Any high school would be willing to do
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this. The voltmeter range is accurate
enough, so that calibration is not abso-
lutely essential, although it is desirable.

A bi-polar switch is convenient to
make the various tests. The switch for
checking tubes was made from an old
filament control jack of the single -pole
double -throw variety and was mounted
on the panel so that it could be operated
by a push button. The pictures show
this more clearly. The test plug was
made from the X base of an old '99
tube. The cable connecting this plug
should have leads sufficiently heavy so as
to have no voltage drop through it when
testing a.c. tubes.

Since the pictures were taken some
improvements have been developed in
the test set, and these are shown in the
circuit diagram. For this reason the
picture of the set panel shows one extra
binding post. Also the 50 -volt scale was
changed to 100 volts.

The toggle switch is for the purpose
of shorting out a 50,000 -ohm resistance
in the grid circuit, giving a choice of
50 volts for normal working conditions
and 100 volts for use with the '50 tubes.
A suggestion for those who might care
to use it, would be to place a reversing
switch in the C bias test circuit, making
it possible to read the space charge volt-
age on the grid of a '22 tube.

For testing a.c. sets, an a.c. meter was
used to cover the filament voltages of
the a.c. tubes. Another range was also
included in the meter for the checking
of house -line voltages. This meter is
operated through a switch so that it can
be connected across the filament termi-
nals of the socket in the test set.

The test kit was made as compact as
possible and is contained in a case 6% x
10% x 4% in. The case used was an
old vibrator case, but the constructor
may find some other box that will suit
his purpose. The apparatus was mounted
on the panel to form as symmetrical and
convenient a layout as possible. The
builder may have ideas of his own as to
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LIST OF MATERIAL USED

3 ohm resistor.
4/7 ohm resistor.
1/4 ohm resistor.
Super Davohm 10 M Ohm.
Super Davohm 100 M Ohm.
Super Davohm 250 M Ohm.
Super Davohm 250 M Ohm.
Super Davohm 50 M Ohm.
Super Davohm 10 M Ohm.
Super Davohm 50 M Ohm.
10.3 in. of No. 18 Wire.
Binding Posts.

7 point inductance switch.
4 point inductance switch.
SPDT Switch.
SPDT Switch.
Filament Switch.
Push button S. P. S. T. Switch.
Weston Bi-polar Switch.
Toggle Switch.
Weston Mod. 301 0-1 Milliammeter.
A.C. Voltmeter, 0-4-8-150 volts.

panel layout and, therefore, no dimen-
sions are given. The pictures and cir-
cuit drawing should enable the builder
to ascertain the manner in which it was
constructed.

The operation of the test set is very
simple, requiring the same precautions
that would be taken with any laboratory
instrument. Take, for example, the test-
ing of any tube being operated with
direct current on the filament. First
remove the tube from the set and place
it in the socket of the test set. Then
put the plug in the socket to be tested.
Before going any further it is well to
see that the voltmeter and milliammeter
are on the right scales. When in doubt
as to the voltage and current being used
in connection with the tube, always use
a higher scale and drop back towards
the lower scales after you have ascer-
tained what the approximate voltage and
current are.

The first position of test on the bi-
polar switch is A voltage. If the meter
reads backwards, turn to the next posi-
tion, which will reverse the voltmeter

Test Set Panel, Showing Assembly of Parts
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leads to the socket. Position No. 3 con-
nects the milliammeter in the plate cir-
cuit of the tube to be tested. In this
position the operator has the choice of
three milliampere scales, as previously
described. Position No. 4 connects the
voltmeter in the plate circuit and again
gives the operator the choice of three
voltmeter scales. It might be well to
warn the operator to always be careful
to select the proper voltmeter scale here.
Positions No. 5 and 6 are C battery and
C battery with the A reversed. This
gives a true C battery reading.

When the tube employs a.c. on the
filament the procedure is somewhat dif-
ferent for the A circuit, all other tests
being the same as the d.c. tube. The
switch marked a.c. or d.c. should be
set for the former. The switch which
selects either the 4 or 8 volt scale should
be set to the voltage specified by the tube
manufacturer as, for instance, the '26
and '27 tubes will come within the
4 volt range and the power tubes will
all come within the 8 volt range.

Suitable adapters will be necessary,
adapting the five -prong tube to the four -
prong socket or the four -prong test plug
to the five -prong socket to be tested.
These adapters may be constructed or
they may be purchased.

Further operation of the bi-polar
switch to position No. 7 gives an am-
meter range on a pair of external bind-
ing posts for the use of testing various
chargers. Position No. 8 of the switch
connects the milliammeter to an exter-
nal binding post with the choice of three
milliammeter ranges. In doing this it is
necessary to see that the meter switches
as are set to the proper position. Position
No. 9 connects the voltmeter scales to
the same binding post by merely operat-
ing the meter switch again. The a.c.
meter is also available on external termi-
nals, one pair carrying the 150 volt
ranges and the other pair carrying the
4 or 8 volt scales as selected by the 4
and 8 volt switch.

The set will also determine the condi-
tion of tubes by inserting the tube in
the test set and placing the plug in the
socket of the tube to be tested. The bi-
polar switch is rotated to plate mils and
the milliammeter switch is set to the
proper range. Now by pressing the but-
ton marked Grid Test the C bias is re-
moved from the grid of the tube and
there is a corresponding increase in the
plate current if the tube is in good con-
dition. A table of scales showing what
the different tubes should test can be
obtained by checking a few of the tubes
of various styles.

In making these several tests for volt-
ages the set will clear up many prob-
lems such as burned -out audio trans-
formers, on both primary and secondary,
open grid resistances, open radio fre-
quency transformers, run-down batteries
and deactivated tubes.



TECHNICAL BRIEFS

1=7

THERE seems to be a lack of infor-
mation on the subject of the testing
of tubes, especially the a.c. models,

insofar as operating limits are concerned,
and so we are presenting the circuit of
the tube testing device used in our
iaboratory, together with a table of
limits which will serve for all practical
purposes. This test set is primarily
intended for measuring the normal plate
current, and the filament emission of any
of the standard tubes, except the type '50
power tube. More elaborate outfits for
measuring the amount of gas present in
the tube, its gain in Transmission Units,
or its power output, can be constructed,
but at a greater expense than is war-
ranted in most home testing outfits. The
test circuit is shown in Fig. 1, and the
outfit can be built at relatively low cost,
with two meters as shown. These can
be used for other
set is not in use, so that the meter con-
nections can consist of jacks, whereby
the meters are temporarily plugged into
the circuit.

Two tube sockets are required, one
for d.c. tubes, with flexible connector
for the grid of the shielded -grid tube,
and one for heater type a.c. tubes. The
heater of the type '27 a.c. tube is lighted

PP P7 MITCH 0-10 .MA
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from a battery rather than a.c., to avoid
complicated connections, the heater cur-
rent being limited by the main filament
rheostat, which is adjusted so that the fila-
ment voltage is 2.25. Three filament rheo-
stats of different values of resistance, as
shown in Fig. 1, are connected in series,
so as to enable the adjustment of fila-
ment voltage on any tube to its proper
value, using the same 6 -volt battery.
The switch S, which may be a double
pole, double throw jack switch, has two

positions, one for measuring the normal
plate current, with 3 volts negative grid
and 67% volts plate, and the other for
measuring the filament emission, by con-
necting the grid and plate in parallel,
with the same B voltage.

The procedure for testing a tube is as
follows: for d.c. tubes, insert the tube in
its proper socket, first seeing that the
filament rheostats are set to maximum
resistance. Set the switch S to the fila-
ment emission test, and cut out resistance

TEST LIMITS FOR STANDARD TUBES
EMISSION TEST PLATE CURRENT TEST

Emission -current at For good tubes
Fil. volts indicated Rated fil. Plate current

Type in next column Fil. rolls voltage should be

CX-310
CX-11
or 12
CX-299
CX-220
CX-322
CX-301-A
CX-340
CX-112-A
CX-371-A
CX-326
C-327

100 m.a. 6.0 7.5

3.0 m.a. 1.0 1.1
3.0 2.9 3.3
3.0 2.8 3.3
3.0*** 2.8
5.0 3.9 5.0
5.0 3.9 5.0*
5.0 3.5 5.0
5.0 3.7 5.0**
5.0 1.0 1.5

2.5 a.c.

 Reduce grid bias to zero for CX-340.

 Plate, grid and shield connected together.

0-8 JOLTS
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..... T137
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Fig. 1. Circuit of Tube Tester

11-25 m.a.

1-5 m.a.
1-4
4-10

1-4
0.1-1
2-8
5-15
2-8
1-6

 Reduce plate volts to 45 for CX-371-A.

in the rheostat group until the plate
milliammeter reading is between 3 and 5
milliamperes, depending on the type of
tube, as shown in the table below. Read
the filament voltage required to produce
this emission, and if the voltage is equal
to or lower than the corresponding volt-
age as given in the table, the tube is
0. K. If the emission current cannot be
made to equal the values given in the
table without increasing the filament
voltage above the stated limits in the
table, then the tube needs reactivating.
In the case of the a.c. tubes, reactiva-
tion is not possible, so that the above
applies only to the d.c. tubes. In testing
CX-310 tubes, a special milliammeter
having a range of at least 100 m.d. must
be used.

Next set the switch S to the plate
current position, increase the filament
voltage to the normal value, and read
the plate current on the milliammeter.
If the current is not within the limits
given in the table, even though the fila-
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ment emission is good, the tube would
probably not be suitable for use as an
all-purpose tube.

PTIHE correct value of grid leak and
1. grid condenser for the detector

tube is a much-discussed question. Prac-
tically all circuits, including factory -
built jobs, use a .00025 mfd. grid con-
denser, shunted by a 2 megohm leak.
Sometimes the grid leak is connected
directly between the grid and filament
of the tube, thereby shunting the tuned
circuit ahead of the detector, as well as
the grid condenser, but the effect is the
same for all practical purposes.

The size of the grid condenser, as
well as the resistance of the grid leak,
has a definite effect on the higher fre-
quencies in the audio frequency output
of the detector. It has been found that
a marked improvement in the output at
frequencies above 3000 cycles is obtained
by lowering the capacity of the con-
denser to 50 mmf. (.00005 mfd.) and
the grid leak to megohm. This is
particularly useful in the case of a super-
heterodyne, where the use of filters hav-
ing a frequency band only 3 or 4 k.c.
wide cuts off the higher frequencies of
the modulated carrier, and in the loud
speaker, the high notes are lacking in
volume.

By changing the grid condenser and
leak to the lower values specified, the
detector output at 5000 cycles can be
brought or
more, while the output at the lower fre-
quencies is not changed appreciably. If
the audio frequency amplifier or loud
speaker of a tuned r.f. set is deficient at
the higher frequencies, this change in the
detector circuit may greatly improve the
tone quality, without affecting the sensi-
tivity of the receiver enough to be notice-
able, even on distant stations.

MANY of the new models of a.c. sets
are provided with automatic con-

trol of line voltage. While the ballast
lamp, such as has been used in the
Radiola models for a number of years,
is an excellent voltage -control method,
it is suited to only one type of set having
a certain power consumption. Hence, it
cannot be used with any type of a.c. set.

The most practical type of primary
voltage control so far introduced has
been a ballast resistance of the exposed
type, placed in series with the primary
of the power transformer, which is
wound to 100 volts instead of 110 or
120. The resistance absorbs the addi-
tional 10 or 20 volts which are not re-
quired by the transformer, and, being
made of iron wire, varies in resistance
according to the temperature. So that in
case the line voltage rises, the resistance
increases as the wire temperature in-
creases, thus smoothing out the fluctua-
tions providing they are not too violent.
The control is effective only when the
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voltage fluctuations are gradual, as the
heating of the resistance wire is slow,
and the action of the regulation is slug-
gish. This method permits the service
man to take care of local conditions,
where the ballast resistor is found to cut
down the voltage to a point too low for
satisfactory operation of the set, so that
turns can be removed from the resistor
until the effective voltage across the
transformer is the right value.

ONE of our readers kindly points out
an error in the answer to Question

7 of Group 1 of the Questionnaire pub-
lished in July RADIO. In discussing the
difference between the peak, average and
effective values of alternating currents,
the relation between the instantaneous
maximum value of the voltage and the in-
stantaneous value is as follows: e=
E -max sin 2Tft,where e is the instantane-
ous value, E -max is the instantaneous
maximum value, the angle 2rft is in
radians, and t is the time in seconds. If
the time of one complete cycle is T, f
equals 1/T.

Speaking of this Questionnaire, we
are also criticized for calling it a ques-
tionnaire for "Radio Engineers." One
correspondent stated that he had several
"soldering iron experts" at twenty-five
dollars a week who could pass the ex-
amination satisfactorily, so that he was
wondering what the definition "Radio
Engineer" comprised. Undoubtedly
most college graduates in science or elec-
trical engineering could pass the first
group of questions perfectly, but the fact
remains that in the radio manufacturing
business there are hundreds of men earn-
ing good incomes who are fine practical
radiomen, experienced in the handling of
problems relating to radio frequencies,
and with a smattering of knowledge of
d.c. and a.c. theory, but who could not
pass an examination based on the ques-
tions in Group One without consulting
a textbook. If the Questionnaire has
been of any help to this class of readers
then we will feel quite satisfied in hav-
ing accomplished something worthwhile.
As to the definition of Radio Engineer,
since no university, to our knowledge,
awards a degree of R. E., one answer is
as good as another.

THE question is often asked as to
what results will be obtained by the

use of shielded grid tubes in place of
the type 99 tubes in the intermediate
amplifier circuit of the average super-
heterodyne. On first inspection it might
seem that this change could be made by a
slight circuit change and the insertion of
flexible wires leading to the control ter-
minal on the top of each shield grid
tube. While this is quite true, there are
other factors which are much more im-
portant than changes in the circuit.
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In the first place, most intermediate
frequency amplifiers in superheterodynes
built during the past three or four years
are unshielded, and were designed for tubes
having a voltage amplification not to ex-
ceed 7 or 8, so that by using tubes giving
much higher voltage gain, the coupling
between stages would be enormous, and
the amplifier would oscillate uncontroll-
ably. By completely shielding each stage,
the oscillation troubles could be partly
cured, but unfortunately, the average in-
termediate transformer has a turns ratio
of 4 or 5 to 1, which is entirely too high
for the shielded grid tube at frequencies
where most i.f. transformers are peaked.
Several experimental amplifiers of this
type were tested with shielded grid tubes,
and it was found that by using two i.f.
stages, carefully shielded, a stable ampli-
fier could be constructed, but due to the
enormous amplification, the amplifier was
so broad as to be useless when used in
a receiver having a loop antenna.

By employing at least two sharply
tuned r.f. stages ahead of the first de-
tector, a fair degree of selectivity with
high sensitivity was obtained, but by
substituting transformers having a
higher primary impedance and much
lower turns ratio, a more selective set
resulted. Hence it can be assumed that
it would be a waste of time or money
to attempt to use the shield grid tubes
with high ratio, iron core intermediate
transformers, unless the set is to be lo-
cated where good selectivity is not an
important factor.

SOME very interesting facts about the
screened grid tube were recently

brought out by Experimental Wireless,
in an article on the theory of the screened
grid tube. It was found that the residual
capacity between the plate and the con-
trol grid of the tube is equal to the ca-
pacity between the control grid and the
screen, divided by the amplification
factor of the tube when the screened grid
is used as a control grid.

The maximum possible amplification
factor of the tube is equal to the prod-
uct of the "mu" of both the control and
screen grids. But whenever there is any
secondary emission from the electrodes,
the "mu"' is lower than the above value.
The mutual conductance of a screened
grid tube is equal to that of a correspond-
ing three electrode tube, considering the
screen grid as an anode, minus a per-
centage due to the electrons intercepted
by the screen grid. Thus, the mutual
conductance falls off rapidly as the
screen grid mesh is made very close.

Judging by the performance of most
screened grid receivers developed in the
United States since the tube was intro-
duced, most of the tubes must have a
very high secondary emission, as the
amplification per stage is very much
lower than the theoretical maximum.



With the Amateur Operators
A COLPITTS SHORT WAVE

TRANSMITTER

By WILLIS L. NYE

THE favorite system of the transmitting
amateur today using short waves resolves

itself either to a Hartley or Tuned Grid and
Tuned Plate circuit for use in communica-
tion. These two circuits are immensely pop-
ular with the operators and each has its own
apparent advantages. However, another sys-
tem that combines the two others mentioned
is the Hoffman modification of the Colpitts
oscillatory circuit.

The Hoffman arrangement of the Colpitts
system is known as the Split Colpitts and has
proven to be an ideal transmitter for the high
frequency wavebands down as low as 5

meters. With a UX-852 tube this system has
been proven satisfactory to as low as 1 meter
in wavelength. The Hoffman modification
splits the inductance of the original system
into two separate coils with the plate stop-
ping condenser between them. Around this
is built the entire circuit. The chokes are
connected to the plate stopping condenser,
one going to the plate supply and the other
to the grid leak to the filament center tap,
which is taken between the two series capaci-
ties that are shunted across the two induc-
tances, thus forming the oscillatory circuit.

The modifications Hoffman made in the
original Colpitts work out to great advan-
tage to the operator. As the two capacities
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are in series there are no critical adjust-
ments in frequency. This also enables much
greater power to be applied without undue
sparking between the plates. The center tap
is easily placed between the two tuning con-
densers and does away with any clipping
arrangement. The two sections can be ad-
justed in relation to each other, thus per-
mitting variable coupling to the antenna and
also making the power input variable if the
operator so chooses. These modifications all
tend to make the circuit extremely simple to
operate and once the tubes are lighted the
circuit bursts into oscillation immediately and
does not require any tuning circuits, etc., to
bring it into resonance.

Because all the capacities directly affect-
ing the tube are wired in series, any changes
in tube capacities have no effect on the
emitted frequency. This helps to steady the
wave and the note. If this circuit is run at
a constant output that is not overloading the
vacuum tube oscillators no trouble from
"wobbulation" should be experienced. All
the above characteristics of this circuit have
a direct bearing on the efficiency of the sys-
tem as a whole. The note emitted from this
type of transmitter is generally superior to
notes emitted by other systems using the
same forms of plate supply from raw a.c. to
d.c. or supply from a high frequency alter-
nator.

The circuit is suitable for use with any
type of antenna system, including voltage
feed with a single wire feeder line. The
antenna is coupled to the system through a
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Fig. 1. Split Colpitts Self -rectified Transmitter at 6DDN

View of Completed Transmitter

coil which is placed between the two in-
ductances of the oscillatory circuit. The
coupling should be varied for proper out-
put.

Fig. 1 shows how the circuit can be
adapted to self -rectification by adding one
more special choke, two stopping condensers
and one more tube, along with the usual
sockets, clips, screws, etc. This will appeal
to the builder seeking economy. Of course
the note emitted is not equal to a rectified tone
but is pleasant to copy, it being 120 cycles
in frequency.

The set was built along similar lines to
the "Bumblebee" transmitter recently de-
scribed in RADIO. This design is efficient,
besides looking well and giving accessibility
for adjustments or repair. The set should be

in accordance with the diagram given.
Be sure to place the coils in proper rela-
tion as specified.

All the parts are of standard design. The
main tuning condensers are double spaced.
The gridleak is a heavy resistance capable
of carrying 100 watts constantly without
heat. The stopping condensers are mica
type. The chokes are home-made, as are the
3/16 -in. copper tubing inductances. The fila-
ment transformer is of 8 volts or 10 volts
as desired. The plate transformer is a spe-
cial built unit made by 6EX at his labora-
tory. It is tapped from 550 to 850 volts. The
set was built with all parts capable of
carrying an output of 203-A tubes though
the original set uses the new type of heavy
construction UX-210 tube.

The chokes are wound on hard rubber
tubing, 125 turns being used for the plate
chokes and 80 turns for the grid choke. The
forms are wound with No. 26 enameled wire.
The diameter is 1 in. The small center
tapped choke in the grid lead is a 50 turn
winding on Vs -in. diameter dowel stick. This
prevents ultra high frequency oscillations be-
tween the two tubes. It is wound with No.
30 wire and center tapped at the 25th turn.
All chokes are mounted on small nickel -
plated angle clips.

The set is easily adjusted. The coupling
to the antenna coils must be very loose and
the set must be operated on either a funda-
mental system antenna or one that requires
a coupling coil with double feeders. After
the working wave is chosen and the set is
loosely coupled, place the antenna into re-
sonance with the transmitter. This will be
indicated by a rise in the plate milliammeter
reading. Listen in with the receiver and ad-
just the coupling until the note is as smooth
as when the antenna is disconnected. This
is the point where the set is functioning cor-
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rectly with a good tone. If the set is coupled
too close to the antenna the note is rough
and the plate current is unsteady. It is ad-
visable to detune the antenna about ten per
cent off the point of resonance. Never allow
the plates to become red in color as this
tends to roughen the note.

Both tuning condensers are set at approxi-
mately the same reading on the dials, which
should be vernier. The plate milliammeter
should read to 200 m.a. and the filament
voltmeter to 15 volts. The plate milliam-
meter is placed in the plate center tap lead.
It will record the reading of the two tubes.
The coils are wound in the same direction
and are 2% in. in diameter. They should
each have 8 turns while the coupling coil
would have 7 turns of 2 -in. diameter.

The self rectified transmitter in order to
produce a good note should have a very low
plate current in the tubes. This necessitates
a high resistance grid leak in the neighbor-
hood of 15,000 to 17,000 ohms, the last being
about the highest value permissible, as
beyond that value the tubes become unsteady.
With the high resistance leak the plate cur-
rent is small. The power transformer should
be tapped exactly in the center, otherwise the
input to each tube is apt to be unequal. The
core should be designed so as not to pro-
duce distortion of the 60 cycle a.c. line cur-
rent. The oscillator tubes should be checked
for filament emission and for internal ca-
pacity so as to be identical.

This set is keyed in the plate primary, thus
permitting the use of break-in system, as
the filament hum is very sharp with this ar-
rangement. The power variation switch is
mounted in the cabinet, as is a double fuse
block with 6 ampere plug fuses for protec-
tion to the line current. The cabinet is
mounted on small countersunk casters, per-
mitting the whole transmitter to slide back
and forth easily as the antenna unit is
mounted on the window near the lead-in.
The filaments are adjusted by a rheostat as
shown and properly center -tapped with large
by-pass condensers.

The input with 850 volts on the tubes is
approximately 54 watts which is about as
much as the tubes should be pressed or else
the tone will roughen. This set is adaptable
to any frequency if the coils are of the
plug-in type. This set has proven itself to
be well adapted to any make of tube.

Outside Transmitter at 6BDR

DESIGN AND CONSTRUCTION
OF 3/4 , 5 AND 10 -METER

TRANSMITTER

By A. BIN \ EWEG, JR.
RANSMIlTING arrangements and circuits

1, for use on the shorter waves, below 20
meters, need special design and construc-
tion if good results are to be obtained. Ef-
fects that are entirely negligible at the lower
frequencies become exaggerated and the cir-
cuits and layouts must be modified for the
new conditions.

In some rough measurements with a
"dummy" antenna at 10 meters, on the 10 -
meter set shown in the illustrations, the out-

quencies it will allow the r.f. currents to
flow through with little impedance.

It is difficult to wind such a coil having
the proper natural period. The best way
out is to connect a choke of approximately
the right value to the plate of the tube, as
shown in Fig. 1, and in series with it, a
parallel circuit, the natural period of which
can be adjusted so that a high impedance
may be obtained anywhere in the wave -band.
If the basket -weave choke functions prop-
erly, little change in plate current will be
noticed when the tuned choke is tuned to
the operating frequency.

The tuned choke for 10 meters, should
consist of a 15 mmfd. variable midget con-
denser and a coil of about 3 turns, 3 in.

10 -Meter Transmitter

put was reduced by using a filament clip,
and was increased by using a tuned choke
in the plate circuit and small midget stop-
ping condensers, where possible. Bringing
the hand up to the oscillating -circuit con-
denser causes the output to drop to less than
half, usually; this is not caused by detuning,
for with the hand on the vernier, the orig-
inal output cannot be restored by retuning
the oscillating circuit slightly. It seems that
the body either causes increased r.f. resist-
ance or "shunts" some of the energy to
earth, or both, causing the decreased input
to this antenna.

Fig 1. Circuit Diagram of 10 -Meter
Transmitter

For best results, the oscillator should be
well away from surrounding, grounded ob-
jects and should preferably be hung from
the roof of the shack in some convenient
manner. It is only by "isolating" the trans-
mitter, that a good fraction of the power
will reach the antenna.

The r.f. chokes are quite important and
small basket -weave coils may be used to
advantage. Since any coil has some dis-
tributed capacity, it will have a natural
period at which its impedance to the passage
of r.f. currents will be high. At some fre-

A clever scheme for installing a portable
short wave transmitter is pictured herewith,
being that of 6BDR at Bakersfield, Calif.
The 7% watt transmitter as well as the
power transformer and receiver batteries
are placed in a box outside the house, and
the sending key and receiver on a table just
inside. Russell Estep, the owner, is a former
ship operator who has learned to make the
most of cramped quarters.
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in diameter. The tuned choke can be used
to compare the various chokes tried, at this
frequency. With a large L -C ratio and a
small drop across the parallel -circuit, the
loss is small and the operation of the trans-
mitter is improved.

The grid choke is not subjected to such
high voltages and is less important. A good
value to use is 30 turns of fine wire in a
1 in. basket winding for both chokes.

With a high value of inductance and
small value of capacity in oscillating cir-
cuit, the r.f. drop across it will be large
and large sparks can be drawn from the
circuit. High values of inductances, however,
tend to cause an unsteady wave, when
transmitting, because of the small capacity
used in the tuning circuit. The capacity
used in the tuning circuit, being in parallel
with the grid -plate capacity, should be large
so that any change in the latter, due to
tube -heating, will have little effect. If one
uses about two 3 -in. turns of copper tubing
at 10 meters, good results will be obtained.

The grid and plate -stopping condensers
used in short-wave transmitters are usually
much too large and cause a large oscillating
current to pass through the tube capacity.
This current will depend upon the voltage
between grid and plate (across the oscillat-
ing circuit, approximately) and this will
depend upon the L -C ratio used. It is not
uncommon for the grid -lead on a 250 -watt
tube to be burned out in an amateur sta-
tion, because of this effect.

The amateur ordinarily has no way of
determining exact values of small capacity,
so the best way is to use small variable
condensers here. The plate condenser must
have good plate -spacing, but this is not as
important in the circuit shown; because no
filament clip is used, the total voltage is
thus not directly across this condenser. In
the set illustrated, a small "midget" was
used in the grid.

Both condensers should be reduced in
value until oscillations cease and increased
somewhat beyond this value, for best re -

(Continued on Page 56)



EGG COMMERCIAL
BRASSPOUNDElk

D,epAirtineni
for the Operator
at Sea mil Ashore

After reading Radio Service Bulletin Num-
ber 135 (June 30, 1928), it seems fitting that
something should be said about the changes
in call letters effective October 1, as a re-
sult of Article 14 of the International Radio-
telegraphic Conference of 1927. A glance at
the list of revamped call signals shows that
the Radio Division has done its usual fine
job in handling a very tedious and difficult
task. It was extremely wise to revamp the
list in time so that the new call signals will
appear in the fall edition of the "Interna-
tional List of Radio Telegraph Stations Al-
phabetically by Call Signals," and the June
30 edition of "Commercial and Government
Radio Stations of the United States." FB!
It will save many an op the time, trouble and
confusion of searching through various bulle-
tins in search of the new four letter call of
some ship, or perhaps, the new three letter
call of some coastal station! Fortunately,
very few PG coastal stations had four let-
ter calls prior to the new assignment. "The
Voice of Labor" at Chicago is one of the
few to save labor under the new assignment.

It is gratifying to note that some of the
steamship lines having large fleets of vessels
have obtained a "slice of the alphabet." That
is, call letters in alphabetical order. We
emphatically call it a step in the right direc-
tion! It would even be wise to reserve call
letters to assure alphabetical continuity as
more ships are added to the various fleets.
There are more than enough available call
letters to take care of future growth for
some years to come anyway. A general call
signal should also be assigned to each of the
various large fleets, perhaps heading their
particular alphabetical list of call letters.
Such arrangements could be worked out
nicely and then referred to the Radio Di-
vision for approval if the Division would
sanction such action. In the past, the Radio
Division has cooperated along constructive
lines, thanks largely to a very capable Chief.

Getting back to general calls-whoever is
responsible for the call letters assigned to
the Bureau of Lighthouses should be com-
mended for his foresight and ability. The
Bureau has WWLH as its general call-a
very appropriate one. Why not follow the
example and have the general call for all
coastal stations WCS instead of WTM, all
merchant vessels WAMV instead of WKW
or WGBG, all U. S. warships NUSW in-
stead of NOB or NERK? General calls
would have a chance of serving a very use-
ful purpose if more ops were able to use
them fluently. Some don't even know such
a thing exists.

For years the op with the cumbersome four
letter call has envied his more fortunate
brother, but October 1 he can sit back with
a smile of satisfaction as he hears many old
fists trying to behave while pounding out
newly assigned call letters. Some of the
new calls have even been changed to start
with a K instead of a W, and vice versa.

lEo)

4.4

Edited by P. S. LUCAS

R. 0. COOK, Assistant

It's a bit hard to imagine a ship like KII
signing WMCE, WSN signing WSBN, etc.
Still, ships like GFWV have used four let-
ter calls for years. The coastal ops will
probably be caused the greatest inconven-
ience by the new assignments. Some years
hence we shall undoubtedly hear them speak
of "the good old days when some ships had
three letter calls."

We hope that the new assignments will
not result in the use of the last two letters
of a four letter call rather than the full
call. This practice comes under the heading
of false signals and will result in trouble as
as well as confusion if practiced to any ex-
tent. It's great to be brief, but don't be
lazy OM's.

-R. 0. C.

THE SE -1420 FROM THE INSIDE

(The following article describes very
minutely the 1420 receiver which is in use
on a great many United States ship:. Al-
though every operator has used one of them
at one time or another, very few have seen
the insides, or worked out the circuit, due to
the fact that the old type apparatus was
usually clouded in shrouds of secrecy. There-
fore, we feel that for those who occasionally
get the urge to build a stage of R. F., an
external loading arrangement, or what have
you? this article will come in very handy.
We hope so, anyway. For business reasons
the writer asks to use a nom de plume.)

The 1420 is intended for reception of
signals between 235 and 7500 meters.

The antenna circuit comprises a coil vari-
able in 6 taps, and a variable air condenser
.0014MF connected in series between an-
tenna and ground binding posts of the set.
The antenna coil has 658 turns of Litz,
wound on a threaded form 4" in diameter
and 5%" long, coil winding space is about
454" long. The form is threaded 36 turns to

the inch left, hand turn. It is tapped as
follows:

First tap 20 turns 1 bank wound
Second tap 42 turns 2 bank wound
Third tap 83 turns 3 bank wound
Fourth tap 159 turns 4 bank wound
Fifth tap 312 turns 5 bank wound
Sixth tap 658 turns 6 bank wound
There are a total of 658 turns and a little

subtraction will give the number of turns
per tap or bank. The antenna condenser
is of the double rotor type. Each rotor sec-
tion has 17 plates and each stator section has
16 plates, making a total of 34 rotor and
32 stator plates.

The secondary circuit comprises a coil
variable in 6 taps and a variable air con-
denser .0007MF connected in parallel be-
tween the terminals of the detector system.
The secondary condenser has 17 rotor and
16 stator plates.

The entire receiver is enclosed in a
grounded sheet copper case or lined box (I
have seen aluminum used for lining also).

The antenna and secondary circuits are
separated by a sheet copper partition. Elec-
trostatic coupling between antenna and sec-
ondary is prevented by a shield coil wound
over the secondary or coupling coil.

Magnetic coupling between antenna and
secondary is obtained by means of a coupling
coil connected in series with the secondary
coil (sometimes called secondary load coil),
and forming part of the first tap. The coup-
ling coil is wound on the rotor of antenna
vario-coupler which is of the 45 degree angle
mounting type -0° to 180° rotation. The
coupling coil is provided with an electrostatic
shield to prevent capacity coupling between
antenna and secondary circuits. This shield
consists of an additional winding placed over
the coupling coil, one end of which is con-
nected to ground potential and the other end
is left open or dead ended.

The rotor of antenna coupler or coupling
(Continued on Page 49)

Type 1420 Receiver Circuit Diagram
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Inside Stories of Factory Built Receivers

The new Majestic receiver is a 7 -tube
tuned r.f. completely shielded set, with all -
metal chassis and separate power supply
unit, so designed as to fit into several types
of console cabinets of different prices. The
receiver, a front view of which is shown in
Fig. 1, consists of three stages of tuned r.f.
controlled by a four -gang condenser, which
can be seen at the right end of the set. The
three r.f. tubes, which are of the type '26
a.c. are contained in the cylindrical cans in
back of the condensers.

At the left of the chassis are the two audio
transformers and the output transformer,
which are enclosed in metal cases, in which
they are sealed so as to be air -tight. The
circuit diagram, shown in Fig. 2, will
enable a better understanding of the picture
of the under part of the chassis, which is
shown in Fig. 3. The three r.f. transform-
ers are placed in individual copper compart-
ments, at the left in Fig. 3, the transform-
ers being of the small diameter, low exter-
nal field solenoid type, as can be seen in the
case of the center r.f. transformer, the shield
for which has been removed.

The antenna is connected to the slider
of a 10,000 ohm potentiometer, through a

X-226

f/LAMLNT
TRINSfORMIt

eniPSV

FILAMENT Aj SWITCHof
110-120 WIT AC 1L/MY

II. The Majestic "7o"

Fig. 1. Chassis and Power Plant of Majestic "70"

piece of shielded wire, the potentiometer
shaft being the right hand one in Fig. 3.
This serves as the volume control, as can
be seen in the diagram, and for long an-

ly. 3. 1 liderpart of Chassis

UX-226

Fig. 2. Circuit Diagram of Majestic Receiver
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tennas, a .0001 mfd. fixed condenser is
placed in series with the slider of the po-
tentiometer to cut down the effective length
of the antenna. The antenna coil is mounted
at the upper right hand corner of the pic-
ture, Fig. 3, it being tuned for the first
section of the four -gang condenser.

The trimmer condenser for this tuned cir-
cuit consists of a cylindrical shield which
fits down over the coil, and is varied by
means of the lever arm and shaft at the
left end of the panel. The shield as it fits
over the coil changes the tuning of this coil
slightly, and so adjusts it to resonance with
the r.f. transformer secondaries. The effective-
ness of this method of volume control and
resonance adjustment, as well as the shield-
ing of the set can be attested by the fact
that when no antenna or ground is con-
nected, no signals can be heard at the maxi-
mum setting of the volume control, even
when the set is within a few yards of a
powerful station.

(Continued on Page 52)
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for just
a few cents more

The E VEREA Di" VERBILT

IM SIZE/
45 vats

4svous "B'

BATTERY
c.

MADI IN us.A.

/Vow $2.95 Eveready Layerbilt Medium Sise Ratter,
No. 485. 45 volts. The longest lastinc Ereready
Of its size.

Now $4.25

lasts weeks and
TO GET a genuine Eveready
Layerbilt "B" Battery you
need only pay a few cents
more than you would for a
cylindrical cell Eveready of
the same size. The longer
life built into the Eveready
Layerbilt is worth much
more to you than its cost.
Every Eveready Layerbilt
"B" Battery is built of flat
cells, which occupy all avail-
able space within the battery
case and avoid waste spaces
between the cylindrical cells
in the older type of battery.

That is why the Eveready
Layerbilt lasts much longer
than the cylindrical cell type.
The added life is far greater
than you might suppose
from the insignificant extra
cost.

There are two Eveready
Layerbilts. One is the original
No. 486, built for heavy

NATIONAL CARBON
NEW YORK

SAN FRANC iScc

UDE IN U.S A

Eveready Loyerbilt "8" flattery No. 486. ,he original
Eveready Loyerbilt. 45 volts. Far heavy duty. The longest
lasting of all Evereadys.

months longer
Tuesday night is

Eveready Hour Night

East of the Rockies
9 P. M. Eastern Standard

Time, through WEAF and
associated N. B. C. stations.

On the Pacific Coast
8 P. M. Pacific Standard

Time, through N. B. C. Pacific
Coast network.

EVEREADY
Radio Batteries
Layerbilt construction is a
patented Ereready feature.
Only Ereready makes Layer -

bile Batteries.

duty, the longest lasting of
all Evereadys and the most
economical. It costs 25 cents
more than a cylindrical cell
Eveready of the same size.
The other is the newer Me-
dium Size Eveready Layer-
bilt No. 485, which has the
same dimensions as the
Eveready No. 772 (cylindri-
cal cells), but which lasts
much longer than that bat-
tery, though costing only
20 cents more.

When you go to buy new
"B" batteries, add just a few
cents to what you would pay
for a cylindrical cell Ever-
eady, and get Eveready Lay-
erbilts. They will bring you
weeks and even months of
extra service.

NATIONAL CARBON CO., INC.
New York San Francisco

Unit of irrr"."71 and Carbon
Union Carbide Corporation
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New Tubes
the perfect tonic
for your radio

IS
your set "run
down" after

long, constant use?
The finest radio
tonic known is to
install a correct
new tube in every
socket of your set.
One inferior or old
tube may be crippling
your set and causing
poor reception.

Have your dealer test
your tubes and recom-
mend new, correct,
wide-awake Cunning-
ham Radio Tubes to
replace the old ones.

E. T. CUNNINGHAM
Inc.

New York Chicago
San Francisco
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CHAIN BROADCASTS
(Continued from Page 20)

lead' is composed of six No. 10 enameled
copper wires woven together. This lead
is also under tension.

"The fundamental wavelength of the
antenna system is in the neighborhood of
326 meters. The series condenser is used
to work at 1060 kilocycles and 1000 kilo-
cycles. We have found this type antenna
indispensable in maintaining an exact
frequency. The counterpoise system is
used due to very high ground resistance.

"I am working with KMOX at the
present time to have them install a tem-
perature controlled crystal so that we
may further develop that idea."

The official statement of Dr. Del-
linger commits, for the first time, the
Bureau of Standards to the feasibility
of assigning a single wavelength to a
chain of broadcasting stations. The
practice of tying up 30 or 40 channels
for the transmission of the same pro-
gram has not only resulted in an extrava-
gant use of half of the available wave-
lengths allotted for broadcasting, but
radio fans have justly condemned the sys-
tem because of the duplication of tuning
from one end of the dial to the other.

Chain broadcasting systems, when con-
fronted with the suggestion of synchron-
ization of a group of stations on one
frequency, ordinarily have rebuffed the
idea with objections. For example, C.
W. Horn, chief broadcast engineer of
the Westinghouse Electric & 'Manu-
facturing Company, told this writer that
the cost of converting a group of stations
to a single standard of operation would
be relatively large. Other engineers have
voiced objections on the grounds of het-
erodyne interference-though synchroni-
zation experiments between the Colum-
bus and St. Louis broadcasting stations
disprove this, there being an entire ab-
sence of heterodyning. In fact, two sta-
tions in Massachusetts-WBZ and
WBZA-have been operating on one
wavelength for two years or longer.

The special piezo-oscillators to which
Dr. Dellinger refers govern the fre-
quency with great precision. For instru-
ments of this type, equipped with tem-
perature control, national and interna-
tional comparisons have shown that they
are reliable to a few parts in 100,000.
The Bellevue Naval Research Labora-
tory, according to claims, has developed
a frequency standard that is accurate to
a few parts in a million. This is known
as the "Navy's primary frequency stand-
ard." A similar degree of accuracy has
been attained by the Bell Telephone
Laboratories, Inc., in the design of fre-
quency standardization instruments.

Tell them you saw it in RADIO

For the L\
A.C. Set Builder

The name-"WESTON" on any meter
you select is the highest guarantee of
long life and dependable service with the
lowest cost of instrument upkeep. The
following three models are recommended
for those having professional or technical
interest in radio set construction-build-
ers, transmitting and repairmen and all
others who demand the best obtainable
operating performance.

Model
301
D. C.

Milli -
ammeter

3 1/2"
diam.
Also

Model
506

2" diam.

Use of Milliammeter in the Plate Circuit
For checking plate current and plate and
grid battery conditions. Low B and C
battery voltages determined by direction
of fluctuation of the pointer when strong
signals are received. Placed in the B -
battery lead this instrument checks the
set as a whole, or it checks any one radio
or audio stage when placed in the plate
circuit of that stage. Price, $8.00.

Model
489

1000
Ohms

per Volt

D.C. Portable Voltmeter -1000 ohms per
volt resistance guaranteed. For checking
output of battery eliminators. Also made
in lower resistance models for general
D.C. testing service. Price $13.50 to
$28.00.

Triple Range A.C. Voltmeter
150/8/4 volts. A compact, light -weight,
portable instrument with red and black
mottled bakelite case for testing A.C.
supply and tube voltages of socket power
A.C. receivers. Also made as double -
range voltmeters up to 600 volts, and as
single -range ammeters and milliammeters.
Price, $13.50 to $18.50.

Model
528

3

Range

150

8

4

Volts

WESTON ELECTRICAL
INSTRUMENT CORPORATION

600 Frelinghuysen Ave.
NEWARK, N. J.

Pacific Coast
Graybar Electric
Company, Inc.
84 Marion St.

Seattle, Wash.
J. H. Southard
San Francisco,

Calif.

Representatives
A. A. Barbera

Los Angeles, Calif.
Repair Service

Laboratory
682 Mission St.
San Francisco,

Calif.

WESTON
RADIO

INSTRUMENTS



R-81 "B" Power

Size

STERLING
SOCKET POWERS

Sterling "A" Power Supply with proper "B" unit,
makes a good D.C. tube set completely electric.

R-81 is one of Sterling's most
successful products. It is the
most compact "B" Socket
Power Supply on the mar-
ket. Voltage regulation
for detector, amplifier
and a master control
to regulate voltages
proportionately.
Operates from
115 volt, 50-60

cycle. 772 x 4T/2 x 5%. Without
tube, $25.00. B. H. Raytheon tube,
$4.50.

R -93-V Dri-A Power

R-93. Used with Ster-
ling "B" Power to
make good D.C. tube
set completely elec-
tric. Voltage reg-
ulated: one point
control.

Complete with
bulb,
$39.50.

TESTERS
One lost sale would equal the cost of several Sterling

testers.

R-512 Sterling A.C. Tube
and Set Tester for the
radio service man. Tests
plate current, tests for
open grid circuits and
"A" and "B" power

supply ; locates de-
fective tubes and
sockets; tests the

set wiring, etc.

R-375

PRE -AMPLIFIER
R-375 Sterling Screen Grid Pre -Amplifier Gives

to Old and New Radio Sets the Advantages of
the 222 Screen Grid Tube.

The Pre -Amplifier, using the 222 screen grid tube, may
be used on practically all 6 -volt D.C. tube sets to obtain

more distance, better tone, greater selectivity and less static.
The Pre -Amplifier is connected in ahead of the 6 -volt D.C.

receiver.
It is ideal for sections where a radio set must bring in stations

hundreds of miles away in order to get really desirable programs.

Model R-375 Sterling Pre -Amplifier is equipped with switch and power
cable having marked leads. Easy to install. Two tone bronze case.

Size 71/2 x 41/2 x 51/2 ". Shipping weight in lots of 6, 22 lbs.
R-375 for 6 -volt, without tube $13.00

Radiotron UX-222 Screen Grid Tube $6.50

DYNAMIC AND VARI-TONE SPEAKERS
Blind tests-in which the identity of various speakers was unknown-

conclusively proved that the new Sterling speakers reproduced tone
more faithfully than all others in their price class.

The Sterling
Manufacturing Co.

Cleveland, Ohio

PACIFIC COAST DEALERS CAN
ORDER DIRECT FROM

Radio Dealers Supply Service
0FFWholesale Division of

ENitial"
ELECTRIC COMPANY

"The House of a Million Radio Parts"

1452 Market Street San Francisco, Calif.

Tell them you saw it in RADIO

R-512 Tube and Set Tester

Price $35.00

R-510 A.C. and D.C. Tube Tester; tests
all tubes. Price $35.00.

R-417 Sterling A.C. Line Voltmeter
enables the service man to make

correct power adjustment for A.C.
tubes. Simply screw the plug into

the electric light socket and the
true line voltage is obtained at

a glance.

R-417 A.C. Line
Voltmeter

One set of tubes
saved by testing

more than pays
for this device.

Pocket size,
simple and

efficient.

Price
$7.50

Makers of Fine
Electrical Instruments

for 23 Years

4;



Replace
-y-our old
radio/

7% million sets
now obsolete

New Dynamic
DY N ACONE

'25

GEMBOXY
AC ELECTRIC

You will not be satisfied with your old
set after you hear one of the new
Crosley's. The new full toned power
speaker Crosley sets are 1928's greatest
radio achievement. Compare a Crosley
set with any other and you will find it
to be up-to-date-genuine neutrodyne,
selective, sensitive, Illuminated dial,completely shielded, volume without
distortion and adaptability for installa-
tion in any type console cabinet.

Musicone $15

FIVE DAYS
FREE TRIAL
IN YOUR
OWN HOME

Crosley Dealers are
authorized to home
demonstrate any
Crosley Receiver.
This is the only way
to buy radio. Visit
your nearest dealer
or write Dept. 19 for
his name and address.

Band Box Jr. $33

-CR-O-SaLEY
The Crosley Radio Corporation

Powel Crosley, Jr., Pres. CINCINNATI, 0.
Montana. Wyoming, Colorado, New Mexico

and West prices slightly higher
hires of Cooky Radia Receivers do not include tubes

TELEVISION
although still in an experimental
stage, has now advanced suffi-
ciently to enable amateurs to build
outfits that will give edifying
results.

Write today for our price list
of television apparatus.

Photo Electric Devices, Inc.
594 Fifth Ave. Brooklyn, N. Y.

46

A PORTABLE SHORT-WAVE
RECEIVER

(Continued from Page 34)

num brackets, and a strip of g in.
bakelite 2% x 14 in. long, apparatus can
be mounted on both sides of the strip,
thereby cutting the depth of the set in
half, as compared with the customary
bread -board style of mounting generally
used in short wave receivers.

The audio transformers were selected
not so much because of their tone qual-
ity as for compactness and rugged me-
chanical construction ; for headphone re-
ception, the tone quality on WGY at
3000 miles distance was excellent.

Underneath the subpanel adjacent to
the coil mounting, the plate r.f. choke
was mounted, and the antenna binding
post was placed at the right hand end
of the base. Two fixed resistances, one
of 3 and the other of 4 ohms, are also
mounted on this base, to control the
voltage of the 99 tubes. In order to
eliminate a voltmeter and panel rheo-
stat, these resistances were selected so
as to reduce the voltage across the three
filaments from 4% to 3.3 volts when
the dry cells are new, and by means of
a flexible wire with clip, the 3 ohm re-
sistance can be cut out when the dry
cells have dropped .6 volt. When the
cells have dropped to 3.3 volts, the en-
tire resistance group can be cut out, and
while this removes the C bias from the
two audio tubes, it enables the
last watt out of the batteries, an impor-
tant consideration when several thousand
miles from the nearest source of supply.

The panel apparatus consisted of the
two tuning condensers, with vernier
dials, a filament switch, volume control
resistance, and output jack. The volume
control consisted of a 500,000 -ohm po-
tentiometer shunted across the secondary
of the first audio transformer, and while
not absolutely necessary, is a handier
control of volume than the tickler con-
denser.

In the picture of the set installed in the
cabinet, the relative size of the outfit can
be seen. Below the set, in the box, are
three standard size 1% -volt dry cells,
and two small 22% -volt B batteries.
The dry cells for the filament will last
for about 150 hours of intermittent use,
and the B batteries for about the same
period, so that with two sets of spares,
nearly 500 hours of service is possible
with the set. The two stages of audio
are designed to give as much amplifica-
tion as possible for headphone reception,
and hence the last audio tube will not
operate a loud speaker. If a loud speaker
was required, at least 90 volts and 4% -
volt negative grid would be needed for
the last audio tube for any sort of
volume.

The complete set, with batteries,
tubes, cabinet, headphones, and three
sets of coils, weighs 20% lbs., of which

(Continued on Page 48)
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Bought Your New
Dynamic Speaker Yet?

VVELL, when you do,
look for the Elkon

Rectifier you'll find it
on good dynamic speakers
about in the position
shown above-no matter
whether in sets, cabinets
or separate units. You
can't fail to recognize it,
by its solid, husky ap-
pearance.
For your own protection
make the dealer show you
the Elkon name plate on
the end of the rectifier.

ELKON RECTMERS
Standard equipment on the better
DYNAMIC SPEAKERS. A ELIMINATORS

and BATTERY CHARGERS

Gerald
M. Best's

BLUEPRINTS
for the 115 K.C. Super

In Two Colors

25 CENTS Also a
POST .g1[ Complete Manual
PAID of Instructions

"RADIO"
Pacific Building, San Francisco

THE BARAWIK CO. has, all these years,
been famous for its variety of radio supplies,
which it offers at money -saving prices. New-
est dynamic speakers,' 13' eliminators,socket
power equipment, A -C harness, fine cabinets
and furniture, amplifiers, latest amateur
equipment, tubes, batteries: in fact, anything
you can ask for is here, ready to ship, at a
saving in price. Quality merchandise, selected
goods by reliable makers - just what you
want - at big discounts.

Your Savings areTremendous
Ask any of the quarter million Barawik customers
why they trade here, and they'll tell you that,
quality considernd, our prices can't be beat.
That's something to think about! Quality comes
first new, fresh, good reliable merchan-
dise, but the price always means a
tremendous saving, nevertheless.
Get our catalog and prove this
to yourself. Don't spend a
nickel until you see our offer-
ings first.

You need this great radio
bargain book as never be-
fore - Mail the coupon

sow - TODAY.r
1 BARAWIK CO. cHicAL".Vr.".,.
I Mad Tat. Cowan for FREE Bargain Book.



The new Jensen cabinet
models are in full production

in both Jensen factories.
Orders, regardless of quan-

tity, are being shipped
promptly. Jensen dis-

tributors throughout
the country have

these new models
in stock.

Above is shown the new
Jensen Model 7 Console. List

prices range from $75.00 to
$90.00 depending upon the

type of Jensen Dynamic
Speaker unit installed in

the cabinet.

I FYI N G TH

elDEVAA1/C SPEAKER

FULL PATENT
PROTECTION

Jensen Dynamic Speakers are
manufactured under the patents
of the Lektophone Corporation,
and also under Electro-dynamic
patents which name Peter L. Jen-
sen as co -inventor. Additional
patents are all.. cc' and pending
covering exclusive Jensen features.

No other dynamic speaker offers
such advantages: licensed under
Lektophone and Dynamic patents
and constructed under additional
exclusive Jensen patents.

DYNAMIC SPEAKER FIELD

The new Jensen Model 6 Cabinet
(shown above) sets a new vogue in
truly artistic and finely finished
cabinet design. Prices range from
$55 to $714, depending upon type of
Jensen Dynamic Speaker Unit in-
stalled in cabinet.
Jensen Dynamic Speaker Units for
installation in radio or phonograph
cabinets are priced at $40, $43 and
$55. Made in types to operate with
6 to 12 volt D.C.. 100 to 120 volt A.C.
and 90 to 180 volt D.C.
Jensen Dynamic Speakers are fully
protected by licenses and patents
as follows:
broiled ceder Lektephost Pita, . . Lireutd ale
Mapedvoy, pants Jesse. patent, diaoredle Ml/o%

DEALERS, jobbers and manufacturers have quickly learned to
sift the dynamic speaker field. Jensen continues as the standard 
of comparison, and Jensen popularity increases each day as the
real advantages of a true tone dynamic speaker are understood.
But this steadily increasing leadership is a perfectly logical result
for no other dynamic speaker has these five points of excellence-
typical Jensen features.

1. Manufactured under both Lektophone and Dynamic patents.
2. Exclusive features in design covered by Jensen patents allowed

and pending.
3. In quantity production for over a year with uniform high

quality maintained.
4. Selected by leading radio set, cabinet and coin operated

phonograph manufacturers as standard equipment.
5. Twofactories in full production; deliveriesapace with demand

for the first time.

Five proven advantages-and the reason for Jensen leadership in
the dynamic speaker field.
Write or wire us regarding wholesale or retail distribution in your
territory.

Jensen Radio Manufacturing Company
212 Ninth St., Oakland, Cal. 338 North Kedzie Ave., Chicago, Ill.
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Console Model. A
beautiful walnut fin-
ished cabinet, fur-
nished in 6 -tube
and 7 -tube push-
pull. Equipped with
"Peerless" Speaker.

Size 26"z40"z16" deep.

Your Own Label
On This Radio

Your Best
Business Builder!

There's no business -builder in the
world like a good radio in action!
And no radio can deliver batter than
the Premier. Put your private label
on it-end get ALL THE BUSINESS
THAT IT BUILDS!

Private -label radio brings you
longer profits; its flexible price meets
any kind of competition or market;
it frees you from top-heavy inven-
tories and territorial contracts; you
order only what you need. And-
private-label radio preserves your
trade identity, your most valuable
pa 'on

Material and manufacture-not ad-
vertising!-determine the quality and
salability of a receiver. Premier Pri-
vate -Label Radio is equal to any on
the market in performance, looks,
quality and salability. Table and
Console Models-furnished standard
in 6 -tube and 7 -tube Push -Pull.

Chassis Specifications
All -metal chassis; rigid, strong,

stays put. Unconditionally guaran-
teed. Apparatus 100% shielded.
Licensed under U. S. Navy Patents
and Hogan Patent No. 1,041,002.

Write for price and full details.
No obligation.

PREMIER EISCIVIr gOMPANY
Established 190 i-Manufacturers Ever Since

3841 Ravenswood Avenue

CHICAGO, ILLINOIS

50,000
Feet of Radio

56,000 square feet of floor space
in a large modern building de-
voted exclusively to radio. Tre-
mendous stock of latest kits,
parts and sets in improved de-
signs and styles. Write for Cata-
log "E-1." Wholesale Prices.

Allied RadioCORP MATI ON
711 W LAKE STREET, CHICAGO
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A PORTABLE SHORT-WAVE
RECEIVER

(Continued from Page 46)

the batteries weigh more than half, so
that the set can be termed a truly port-
able outfit. The cabinet was made of
cedar, and with the handle weighed less
than 2% lbs., and was provided with a
sliding panel at the front, to cover up
the dials and front panel, and afford
complete enclosure of the set and bat-
teries.

This sort of a receiver would be ideal
for a summer camp or automobile trip,
where it was desired to keep in touch
with events at home, at places where
distance reception with an ordinary
broadcast receiver would be out of the
question. Only a short antenna is re-
quired; on this particular model, WGY
was received in California with only 10
feet of wire indoors, and with good
headphone volume; ample proof that
25 or 30 feet of wire thrown up into
a tree, or suspended a few feet above
the earth, will be sufficient.

BYRD EXPEDITION TRANS-
MITTERS

The Byrd Antarctic Expedition is
equipped with three transmitting and re-
ceiving sets to be employed on ships and
at the base station. Three transmitters
of the 500 -watt, intermediate -frequency
type have been supplied by the Radio-
marine Corporation. One is aboard the
S. S. City of New York, and another
aboard the S. S. Chelsea. The third is
intended for use at the base station of
the expedition, which will be established
on the ice. Three short-wave receivers
have also been supplied, to accompany
the transmitters. These will maintain
communication at least with stations in
South America, New Zealand and Aus-
tralia. It is also expected that communi-
cation will be maintained between the
base station and the planes of the expe-
dition.

Commander Byrd has laid out an
elaborate system of contact between the
various parties of his expedition. He has
selected five experienced radio men to
accompany him and be responsible for
the operation of the radio equipment.

In addition to the stations on the sup-
ply ship and at the base, each of the ex-
ploring parties, whether flying by air-
plane or traveling by dog -sled, will have
portable short wave transmitters and re-
ceivers. Five of these sets, which are
alike, have been designed and built by
the C. F. Burgess Laboratories, Inc.,
Madison, Wisconsin.

The transmitters as well as the re-
ceivers are powered by dry batteries. To
retard any reduction in service due to the
low temperatures which may fall to 75°
below zero, special battery boxes have
been constructed and heat insulated with
balsam -wool.
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Marvelous
Reception
Full tone over the en-
tire receiving range by
equipping your Power
Amplifier with a Pot-
ter Condenser Block.
No.

T2900
where

one 250
Type
Power
Tube
is used

$20.00

No.
T2950
where

two 250
Type
Power
Tubes

are used

$22.50

Highly Efficient-Long Life

The Choice of Leading
Radio Engineers

Ask your dealer for full informs

POTTER MFG. CO.
North Chicago, Illinois

Send For
WESTERN RADIO

1929 Catalog
Dealers and Set Builders

Tut NEW 1929 Catalog
is crammed full of the

FINEST, NEWEST, Nation-
ally known A.C. sets, con-
soles, cabinets, dynamic
speakers, kits, eliminators
and accessories at LOWEST
PRICES. Largest stock of
radio parts. Prompt delivery.
Write for 01If FREE catalog.
Western Radio Mfg. Co.
128 W. Lake St., Dept. R-10

CHICAGO

t7he Bi
Friendly
RadioHouse

F

Gerald Best's
SUPER BLUE PRINTS

The complete working plans in full size for
building the new incomparable Gerald Best
115 Kilocycle superheterodyne with full in-
structions for building.

25c
l'er set. l'stpaid anywhere in the
U. S. Send remittance by cash,
check or money order. Stamps
also accepted. "RADIO," Pacific
Bldg., San Francisco, California.



Cut down static
Wirt Static Filter works! Only $2.25. Put
it in series with aerial, adjust to suit-once
set, it stays set. Sharpens selectivity, takes
out static, improves music and speaking
voice. Guaranteed. Try it. If it doesn't
please you, you can have your money back.
Only $2.25.

Don't burn out tubes
Your A -C tubes and
sets are built to do

best on 110
11.1M volts. In many

places the nor-
mal voltage is

higher. In addition
there are frequent
current "surges".

Too much voltage burns out tubes and set.
Stop it! Use Wirt Voltage Regulator, only
$2.2 5-makes tubes last longer, suppresses
line noises.

Keep out lightning
Safeguard set, and
house, with a real
lightning arrester,
the Wirt. Air gap
type. Made of bake-
lite and brass-"pet-
ticoat" insures am-
ple insulation, even

in rainy, snowy or sleety weather. Ter-
minals are extra heavy-and so arranged
that aerial can be connected without cutting
it-much the best practice for better recep
tion as well as for complete protection.
Bracket insures rigid fastening. Only $1.00.

Any radio dealer can get you Static Filter,
Regulator, and Lightning Arrester. Or send
check we'll ship postpaid by return mail.

Wi sa-r ores PAN 1
5221 Greene Street Philadelphia, Pa

Makers of "Dim-a-lite" and "Dim -a -Lamp"

Do You Run Your Radio-
Or Does It Run You?

Do you control your loud speaker
volume to St the occasion-from
soft, mellow musical background to
loud, sharp, fascinating and atten-
tion -arresting entertainmentt "Tug
GATEWAY TO Barrel RADIO" tells
how to make the radio do year
bidding, how to avoid distortion,

deals with a hundred and one things. 25c a copy and
worth it many times over. From your dealer or direct from

CLAROSTAT MFG. CO., Inc.
Specialises in Variable Ratittor,

285-7 N. Sixth St., Brooklyn, N. Y.

FRIEWholesale Radio Catalog
Set Builders -Dealers! Save Money!

Send for the moat r..mplete book of nationally known
Parts, Kite, Cabinets, Consolee,Speakers, Power Unity
Seta. eta All at lowest wholesale prices. tjulck eery ice
on all your needs. Write now, It la FREE-

SETBUILDERS SUPPLY CO.
Dept 142 Bamberg Bldg. Maoism aad Market Sta. CHICAGO. ILL

THE 1420

(Continued from Page 41)

coil is a rubber or bakelite form 27/g" in
diameter and 2" long. This form is slotted or
grooved so as to leave a winding space 23!j"
in diameter and 1.84" long; it is then threaded
22 threads per inch left hand, and wound with
38 turns of Litz., 36 per inch. Over this form
and coil is slipped the shield coil form. This
is thin tubing 214" inside diameter and 2"
long. This tube is threaded 18 threads per
inch right hand thread and wound with 31
turns of Litz. Owing to the difference in
diameters in coil forms and the slot cut in
the rotor there is about 1, space between
coupling and shield coils.

The sec. coil or load coil is wound on a
4" micarta form 6.25" long. The secondary
and part of plate coils are both wound on this
form. Looking at the set from the rear you
will notice that there seem to be 3 windings
or sections and that a rotor shaft comes
through the tube between the first and sec-
ond sections of 1.375" from the left hand
end of the tube. On the first section, which
is about Ys" long, 20 turns start .55" in from
the end, are connected in series with the
coupling coil and make the first tap of the
secondary. The remainder of the secondary
starts 2.25" in from the end and is wound as
follows. Litz. 36 turns per inch, left hand:

Second tap 32 turns 2 bank wound
Third tap 70 turns 3 bank wound
Fourth tap 137 turns 4 bank wound
Fifth tap 264 turns 5 bank wound
Sixth tap 558 turns 6 bank wound
Total 558 turns.
Regeneration and oscillation are obtained

in the plate circuit by the use of a tickler
in the form of a variometer, having a sta-
tionary coil wound on the same tube as the
secondary, (and between first and second
sections of secondary, in series with a rotor
coil which is wound on a spherical form
mounted inside the secondary. When the
movable part is in the 180 degree position
its coupling adds to that of the stator coil,
when in the zero position its coupling is
subtracted from that of the stator and prac-
tically neutralizes it. The shaft on the rotor
is 1/4" in diameter and is 1.375" from end of
tube. The stator winding of the tickler is
about 7/16" long, starts 1.55" in from the
end and has 36 turns, two bank wound 36
turns per inch, left hand. The rotor form
is about 3%" by 1.84" and shaped like any
ball rotor. It is wound with 56,/2 turns
Litz. right hand turn.

We can all see the tube socket and squirrel
cage rheostat. The latter has 17 ohms, with
a 2 -ohm bias tap.

The telephone condenser is a high capacity
affair connected between the tickler and fila-
ment to act as an r.f. by-pass around the
phones and B battery. It is built up of copper
sheets 1.25" in diameter, and .005" thick,
and mica sheets 1.50" in diameter and .005"
thick. These are tapped as follows: 15

plates, 1 plate, 2, 3, 4, 5, 8 and 7 plates, or
a total of 45 copper and 46 mica plates, and
giving a fixed capacity of .004 MF and a
variable capacity of .007 MF.

A radio frequency choke coil is used to
keep the r.f. out of the phones. This is made
up of 1200 turns of No. 36 SS enameled
copper wire.

A grounding condenser grounds the fila-
ment and battery circuit, and is made of
55 copper sheets 1.70" by .40", .005" thick,
and 56 mica sheets 1.40" by .60", .0015"
thick.

The above data were used in building some
of the 1420's during the war, and as it is sort
of obsolete in the Navy now, I guess it will
be o.k. to use it.

DEAD-END SWITCHES
The high inductance sections of the an-

tenna and secondary coils are resonant at
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Helps You Pass
Government Radio

Examination
An Excellent Book

"PRACTICAL RADIO
TELEGRAPHY"

380 Pages

a ful SENT TO YOU
tiP 43  " " POSTPAID

"RADIO"
Pacific Bldg. San Francisco, Calif.

Earn$750°Nvaea
In YburSpare7ime

As a member of the Radio Association, you
can earn $3 an hour in spare time, learn to
install, repair, build sets, buy at wholesale,
train for $3,000 to $10,000 radio positions,
secure a better position, take advantage of
the success -tested, money -making plans of
the Association. Your membership need
not cost you a cent if you act now.

Earned $500 In Spare Hours
Hundreds earning 13 an hour as "Radio Doctors".
Lyle Follick, Mich.. has already made $500 in his
spare time. Werner Eichler. N. Y., earns $50 a week
spare time. F. J. Buckley, Mo:, makes as much in
spare time as he receives from employer. W. E.
Thon, Chicago. as result of Association, secured a
position at a 220% salary increase. K. O. Benzing.
la., went from clerk to owner and is now making
200% more.
A membership in the Association starts you in busi-
ness if you wish. It has increased salaries of many.
Scores of our members are now with big radio
companies.

Becomes A Radio Engineer
Quadruples income

A year ago. Claude De Grave knew nothing about
Radio. Today, he is on the staff of a famous radio
manufacturer and an associate member of the Insti-
tute of Radio Engineers. He attributes his success
to joining the Association. His income now is 350%
more than when he joined.
If ambitious to become a Radio Engineer, to fit
yourself for a $3,000 to $10,000 opportunity, join the
Association and receive the comprehensive practical
and theoretical training you need and the aid of our
Employment Department. Learn of the amazing
ways the Association can help you. Write today.

ACT NOW_for No -CostMembership
Send for details of Special Membership Plan that
need not-should not -cost you a cent. Write today
for our book, "Your Opportunity in the Radio Ii.dus-
try" that will open your eyes

Radio Association of America
Dept. R-10 451) Ravenswood Ave. Chicago

Send me your book and del-ils of your Special
Membership Plan.

Neese

Address
City Slaw



RADIO
TUBE
aft'AC

sets
THE unqualified endorsement

of CeCo Radio Tubes by the
leading radio engineers including
Cockaday, Lynch, Hurd, Bernard
and many others, is conclusive evi-
dence of their proven performance.

Their uniformity, extreme clear-
ness of reception, and absence of
A.C. hum, are largely due to the
exclusive CeCo process of evacua-
tion.

You owe it to your radio to try a
set of CeCo tubes to gain the utmost
in radio reception. A CeCo dealer
will gladly advise you which types
to use.

CeCo MANUFACTURING Co. Inc.PRO VIRINCII. R.I.

wavelengths near the operating ranges of
the low inductance sections and therefore
would weaken signals on lower wavelengths.
To overcome this the inductance switches are
provided with fine blades, so as to short
circuit unused portions of inductance. A
pointer driven by the inductance switches in-
dicates, on the proper one of six circles on
the condenser dial the wavelength to which
the circuit is tuned.

A Federal anti -capacity switch is provided
for connecting battery circuit and crystal
detector. In the send position the filament
and plate batteries are both disconnected. In
the Crystal-R.F. positions the detector tube
is disconnected so that the tuning circuit can
be hooked up to an r.f. amplifier or a crystal
detector hooked onto the set. The dials are
white metal 4.50" in diameter and IV
thick. One half of the dial is engraved 0° to
1800 or 0° to 100% and on the other half are
engraved six half circles. These are .25"
apart, and wavelengths are engraved on
them after the receiver is calibrated.

I would advise anyone interested in build-
ing a set similar to this one to get a copy of
RADIO for June, 1923, or December, 1922, and
read D. B. McGowan's article on a portable
receiver for 150 to 5000 meters. The enclosed
data were, as I understand, used on the
original 1420, and although various improve-
ments have been made, the coils and con-
densers remain the same.

The shield coil has been disconnected in
some, as has the choke coil. Some later
models use a grid -leak and condenser instead
of the bias tap.

In commercial adaptations of this set the
antenna series condenser is a little larger,
.0015 MF instead of .0014 MF, and the
secondary condenser is .00075 MF instead of
.0007 MF. These changes of course allow the
set to tune to a higher wavelength. Some
sets have binding posts so that external load
coils may be attached for longer wavelengths.

LETTERS TO THE EDITOR

"Radio Conditions"
Sir: Discussions of the Radio "game"

afloat, in this department, have been absorb-
ing-especially the always interesting con-
tributions of Mr. Gillis, comment by the de-
partment editor and many others. However,
for the instant, look at the job afloat, not
as a so-called "game," but as it stands
stripped of superfluities-simply a wage
earner's occupation beset by supposedly in-
sufferable conditions. (No one but the oper-
ator regards it as a "game.")

The occupation carries certain impedimenta
of tradition, fascination, mild adventure,
some romance, bits of mild egotism and
what -not, which collectively cloud facts and
befog issues.

The ship operator's job leads him into a
cul-de-sac. In strictly ship radio work, pro-
motion is impossible. Amelioration of con-
ditions is limited to a betterment of the
local situation on an increase in pay.

Given local conditions, in general, afloat,
affect most all ship's officers in practically
equal degree. Operators have scant hope of
dictating conditions to which other officers
are subject.

Increase in pay has been attempted by:
(1) individual effort; (2) mistaken efforts
to "increase operator's efficiency"; (3) by
organization; (4) by strike or (5) through
radio companies.

In general, individual efforts to increase
salary are nil in result.

"Increase in operator's efficiency," to gain
wage increase, is a hollow mockery, and a
boomerang. Through radio service con-
tracts, in general, employment of operators,
and as actual agents of the steamship com-
pany, the radio concerns automatically take
care of the "efficiency" of operators-hiring
and firing as the service demands. Radio
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Second Stage turn ratio 4 Each
First Stage turn ratio 3 $10.00

Standard of Excellence in
Audio Amplification

AmcrTran De Luxe Transformers arc
but two of more than 30 quality Radio
Products bearing the name AmerTran,
including power transformers, choke
coils, push - pull systems and allied
products. Each AmerTran device is
designed for a specific use. Full and
authoritative information will be
given on any audio or power problem.

AMERICAN TRANSFORMER COMPANY
Transformer Manufacturers for 38 Years

273 Emmet St., Newark. N. J.

CARDWELL CONDENSERS

From
THIS

EVEItV
Cardwell

Variable Con-
denser embodies
the same basic design,
proved fundamentally right
and sound.

A folder, now in preparation
illustrating and describing
several special types of transmitting con-
densers recently supplied for high powered
installations will be mailed to you if you wish
it, or your request for recommendations for
your job will be promptly complied with.
High voltage transmitting condensers,
Transmitting condensers for medium and low

power,
Fixed (air dielectric) transmitting condensers,
Receiving condensers.

There is Cardwell for every tube and purpose

The Allen D. Cardwell Mfg. Corp.
81 Prospect Street Brooklyn, N. Y.

To
THIS

"The Standard of Comparison"



concerns furnish men and conduct opera-
tions to the satisfaction of the steamship
company. Otherwise radio contracts are
either cancelled or not renewed, being placed
elsewhere. Gaining the sentiment ($) of
shipping companies by "increase in effi-
ciency" of operators is a pretty (and ap-
parently mighty tempting) hallucination in
which the uninitiated set great store-but
which has been exploded innumerable times
since the advent of radio afloat. Sight should
not be lost of the fact that demands for
"increase in efficiency" of operators pass di-
rectly to the radio company-not directly and
primarily to operators-at least from the
contracting steamship company's point of
view. In general, present "efficiency" satis-
fies shipping companies. Novices should not
thrust upon the steamship company what it
has not demanded-not expected-neither, in
excess of that which it has contracted for,
and is paying for.

Of organized efforts to gain greater wages,
little has been accomplished. With indus-
tries in the hands of corporations, the con-
crete efforts of employees' organizations
along these lines have been doubtful. Wit-
ness the boundless evidence of the invalid
efforts of craft unions in the United States-
except purely locally, or temporarily-or in
scattered spots, and-or under extraordinary
or unique conditions. Notwithstanding, every
industry, every group, every syndicate of
employers in the country are organized and
more or less interlocked throughout the
country-and can so function if business rea-
sons demand. Sadly enough, employees often
fail to see benefit in organizations them-
selves. Organization and interlocking rela-
tions both together constitute a fundamental
essential of all effort and progress-de facto,
a veritable key to the universe, down to the
last single electron.

Attempts to force increase in salary, as
regards this vocation and many others, re-
main abortive. Evidence is abundant that
strikes in the United States are becoming,
more or less, a thing of the past-in general,
the effect being futile (perhaps a bitter fact,
yet undeniable).

Alliance with radio concerns to effect an
increased wage in ship work, also remains
abortive. A high official of a world-wide
radio concern told the writer: "We would
like to see operators afloat obtain reasonable,
even high, wages for their highly skilled
work. But we must preserve our own scalps.
Through contracts we are, in effect, servants
of the steamship company-actually a sub -
department. Undesirable or not, as it may
be, we are helpless to aid the operators in
this direction. The operator must fight his
own battles-and keep his slate clean with
us." A very comprehensive and final state-
ment.

Some caustic, some futile, some unreason-
able, some misleading and some infantile
comment appears in publications from time
to time regarding conditions and causes for
present conditions afloat. True it is that
exasperation crops up and with good ap-
parent reason, yet internal strife defeats any
common objective. One singularly obnoxious
phase of the matter is the derogation of
American operators-by American operators.
Most of this comes from uninformed sources,
or from spur of the moment repartee. Amer-
ican radio communication systems are the
premier of the globe, not because we just
like to think so, but because traffic handled
and men and equipment employed prove it.

Another matter. Amateur and commercial
radio telegraphy do not readily mix. The hue
and cry for the necessity of amateur radio
has a proper and admirable genesis and the
amateur has a desirable niche in the scheme
of things, but not at sea on merchant ships.
The utter essentiality of the amateur's use-
fulness during the war is often overstressed,
especially as regards the Navy. In contrast,

(Continued on Page 54)

The New Knapp "A"Power Kit

Greater
Efficiency-
Improved Design and Appearance-Lower
Price-Money-making Plan for Set -Builders

You radio fans who made my"A"power thelarges t sellin g"A"power
last spring have made it possible for me to offer the finest"A" Power
ever developed-in Kit form-even more complete than before.
Study the illustrations-read the improvements-and you will
wonder how I was able to reduce the price. You are the answer. I
sold 5 times as many "A"Powers as I expected to-and this season
I am counting on you to help me again by buying even more.

The 8 Improvements
1. Larger Filter System -3 Elkon

Condensers instead of 2. Ideal
for Super Hets and Short Wave
Sets.

2. Improved Choke Coils
3. Pendant Switch Controlling "A",

"B" Eliminator & Set
4. Dial for regulating voltage
5. Celeron Front Panel
6. Baked finish
7. Heavier gauge metal cover
8. Die Cast Base Plate instead of wood

COMPLETE KIT-EASILY
ASSEMBLED

Like my Kit last year, the New Knapp
Kit is a tooled job-the parts seem to
fall into place. Every hole is drilled-
all that it is necessary for you to do is
to put the screws and nuts in place
and connect a few wires. Everything
is supplied. Nothing for you to buy
extra. The fool -proof instruction
sheet makes it easy for anyone to
assemble.

This is the "A ^ power after you have as-
sembled it. A professional Job! Operates on
105 to 120 volts, 50 to 60 cycles AC. Supplies
rippleless DC t for operating any set
using Standard 5 or 6 volt tubes and p seer
tubes.

THE SET -BUILDER TAKEN
CARE OF

You set -builders played with me (as
the saying goes) and I am going to
continue to play with you. My engi-
neers have designed an "A" Power
which is well-nigh perfect-my pro-
duction men, based on tremendously
large quantities have cut their cost,
so that I can keep faith
with you by reducing
the cost. And regard-
less of what the estab-
lished trade may think
about it-I am going to
conti nue to give you the
maximum discounts.
The coupon will bring
you the full details of
both the new"A"Power
and the special dis-
counts to set -builders. David W. Knapp, Pres.

KNAPP ELECTRIC, Inc., Port Chester, N.Y.
-Div. P. R. Mallory & Co., Inc.-.

r
Mr. David W. Knapp, President,
KNAPP ELECTH IL, Inc.,
335 Fox Island Road, Port Chester, N. Y.

Kindly send me complete information on the
Knapp "A" Power and your special discounts for
SetHuilders.
Name

Address
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Lessen
Static

Tune More Sharply
Bring your set up to maximum
sharpness with X -L Vario Denser.

Practically all of the popular high grade
circuits now use X -L Products. Perfect
reception is always assured because of the
accurate values and dependable service these
well known products give. Endorsed by
leading radio engineers, designers and
builders and standard in most quality sets.
Broad and positive capacity range that as-
sures exact oscillation control easily obtained
with both Model "N" and Model "G" Vario
Densers.

Model "G" Vario Denser
Genuine Bakelite casing, dust and moisture
proof. All metal parts phosphor bronze nickel
plated. Only the beat imported India mica
used. Extreme micrometer capacity advance,
exceptional accessibility in close quarters.
Model "N" has variable capacity adjustable
from 1.8 to 20 micro -micro farads. Price
each, $1.00.
Model "0" with grid clips made in three
variable capacity ranges, viz: Model G-1,
.00002 to .0001 Mfd.; Model G-5, .0001 to
.0005 Mfd.; Model G -I0, .0003 to .001 Mfd.
Price each $1.50.

NewBAKELITE
INSULATED

X -L PUSH POST
The most perfect binding post
made. Push down with thumb,
insert wire, remove pressure,
wire is held firmly. Vibration
will not loosen but releases
instantly when you wish. No
chance to forget to tighten.
Positive, permanent. Plain or
all standard markings. Also X -L
made in all -metal design. Price Push Post
each 15c.
Strip of 7 on black panel with white mark-
ings, price $1.50.

Write for interesting and valuable
free copy of our new up-to-date book
of wiring diagrams showing use of
X -L units in all leading circuits.

XLRadio Laboratories
Dept. J, 1224 Belmont Ave., Chicago, Ill.

FERRANTI
Audio Frequency Transformers
Send 15c in coin for copy of the

1928 Year Book.
FERRANTI, INC.

130 West 42nd St., New York, N. Y.

Gerald Best's
SUPER BLUE PRINTS

The complete working plans in full size for
building the new incomparable Gerald Best
115 Kilocycle superheterodyne with full in-
structions for building.

2
Per set. Postpaid anywhere in the
U. S. Send remittance by cash,

Ccheck or money order. Stamps
also accepted. "RADIO," Pacific
Bldg., San Francisco, California.
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The variable condenser group is also
shielded, this shield having been removed
when the picture was taken. This group is
controlled by a single drum dial, the con-
trol shaft being in the center of the chassis.
The individual trimmers for these con-
densers are adjusted at the factory.

The detector is the usual type '27 a.c. tube,
and the audio frequency amplifier consists of
a type '26 first stage, and a push-pull second
stage using type '71 tubes. The output of
the set is fed into an electrodynamic cone
speaker, the field of which is excited by 90
volts d.c., obtained from the rectifier system
in the power plant, which is shown in back
of the chassis in Fig. 1. The power plant
consists of a type '80 full -wave rectifier, sup-
plying 200 volts d.c. for the B and C poten-
tials, as well as the field of the loud speaker,
and the usual 11/4, 21/4 and 5 -volt windings
on the power transformer supply the fila-
ments of the tubes and the pilot lamp on the
drum dial.

The voltage divider resistances are indi-
cated on the diagram, as are the values of
the filter condensers, and the various C bias-
ing resistances in the set itself. C bias is
obtained by means of the voltage drop across
these resistances, which are placed in the
negative B supply lead. While the electrical
center of the filament circuit for the three

r.f. tubes is obtained by means of a center -
tapped 20 -ohm resistance, of a fixed type, the
small amount of residual hum in the receiver
is balanced out at the time of installation
by a 20 -ohm potentiometer across the fila-
ment of the first audio tube, this resistance
being placed on the back of the chassis, so
as to be accessible from the rear of the
cabinet.

A liberal use of 1/2 mfd. bypass condensers
localize r.f. currents to their proper paths,
and r.f. chokes in the grid return circuits of
the r.f. amplifier tubes prevent ultra -high
frequency oscillations between stages.

In the power plant, a voltage regulator
consisting of a resistance bank is placed in
the primary circuit of the power transformer,
which is especially designed for this resist-
ance. This assures regulation of voltage to
the tube filaments, and of the plate supply,
for any ordinary line condition. The output
voltages of the power plant are run to a set
of binding posts, to which the connecting
cable is fastened, and the electrodynamic
speaker in turn is connected to four termi-
nals on one end of the receiver chassis. Note
in the diagram how the speaker field is con-
nected between the positive 90 and 180 -volt
B taps, instead of between the negative and
positive 90 -volt B terminals. The arrange-
ment of the bypass condensers in the r.f. cir-
cuit is such that the r.f. currents follow a
very short path to ground, instead of pass-
ing through a common B positive lead for
some distance before reaching the proper by-
pass through a condenser.

Radio Kit Reviews
THE AERO INTERNATIONAL
The Aero International kit comprises a

complete outfit for the construction of a
short-wave broadcast receiver comprising one
r.f. stage, detector and two stages of audio.
The r.f. stage uses a shield -grid tube and
plug-in coils which cover the different short-
wave bands used by broadcasters.

The kit includes bakelite panels, with a
completely wired sub -panel so that the unit
can be completed by connecting a few wires
to the instrument mounted on the front
panel. The last audio stage is wired so that
either a '71 or a '12 type of tube may be
used.

The set has but one tuning control and is
non -radiating. It also has a smooth volume
control and a filament rheostat, there being
but three knobs on the front panel.

KGER of Long Beach, Calif., recently
broadcast a unique description of the regatta
conducted by the Pacific Southwest Exposi-

tion. This was done by means of a portable
transmitter on the regatta barge whose radia-
tion was picked up and amplified at a shore
receiver and then transmitted by wire to the
broadcast studio, whence it was broadcast on
215.7 meters. The portable transmitter, 6XBV
operated on a 48.86 meter wavelength.

The Polymet Manual from the Polymet
Mfg. Co. of New York City presents engi-
neering data on various types of condensers
and resistances used in the construction of
radio equipment. From these data it is pos-
sible to determine the sizes and types neces-
sary for any desired purpose.

Aerovox condensers and resistors are illu-
strated and described in a catalog from the
Aerovox Wireless Corp. of Brooklyn, N. Y.
This contains much interesting information
about the selection of filter equipment for
socket -power devices. This company has
also published "Notes on the Design of
Filters" in Nos. 6 and 7 of its "Research
Worker."

Short -Wave Receiver Constructed from Aero Kit

Tell them you saw it in RADIO



A Startling New
Principle in

Broadcast Reception

The AERO
"CHRONO HASE"

Here is proof positive that you can build better
than you can buy. Aero engineers, after months of
experimenting, have developed a new principle in
radio frequency amplification. A new system of
coupling now makes possible the transfer of a

much greater amount of energy between r.f. ampli-
fying tubes than ever before. Shield grid tubes
particularly are made to deliver much more of their
theoretical amplification than by any other coupling
method. This new principle-called the "Chrono-
phase"-results in a remarkable increase in dis-
tance range and, by means of a handy control, any
degree of selectivity may be obtained, even so that
side bands of local broadcasting stations may be
cut off oscillation troubles have been overcome and
shielding has been made unnecessary.

Kits are Complete
The "Chronophase" principle is incorporated in

new 5, 6 and 7 tube receivers. Everything neces-
sary to build these sets is included in complete kits
which you can obtain from your dealer. A beau-
tiful two-tone metal cabinet, high -lighted with
silver and with a handsome escutcheon plate of
oxidized silver, is a part of each kit. Also included
are the world-famous Aero Coils, audio trans-
formers of a type heretofore used only in broad-
casting stations, condensers and all necessary wires,
screws, etc. There is absolutely nothing else to
buy. Large schematics and full-size pictorial wiring
diagrams make building easy.
Complete Kit for Aero "Chronophase" five -

tube receiver $74.50
Complete Kit for Aero-Dyne six -tube

receiver 93.80
Complete Kit for Aero-Seven seven -tube

receiver 97.85

Kits supplied for A.C., Shield Grid and
standard tubes.

Spra:ly what opt of tuber you intend to use.

Add Thousands of
Miles to Your

Receiving Range

Broadcast reception on short waves is
remarkably clear and free from static.
Programs are brought in from greater dis-
tances with the utmost simplicity of con-
trol. You can easily build the Aero Short -
Wave Converter and receive Short We
programs on your present set. Just plug
into detector socket. No changes in wir-
ing necessary. We have complete kits for
shield grid, A.C. or D.C. Ask your dealer
or write us.

[Erste for information about the 5l,tv 1,29 A,..o
Green Book containing 25 wonderful circuits.

11111) PRA/ UM
INCORPORATED SSP

D.pt. 578 4611 Ravenswood Ave., Chicago, Ill.

IENJIIDY ANY M II IRAICID

71D IDAYS-
Compare it with
Costliest Radios

RETURN EVERYTHING, OUR
EXPENSE, UNLESS DELIGHTED

NIEW LOW
VAILLOPY

SAVV 5U,
Choice of Cabinets
AC or Battery Sets
3??".,.1

127;l=7

_

Graceful Spinet
console, eenu-In. wInot.
Cholceof peak
S r.. Also comes

Radio-Phono.
g raph Corob'n.

Popular Inexpea-le combina-
tion. Set on table
speaker,

,=4Rich2 de-
. VFL

:ft zone .iet

tYP,Els-
tro -dyne
Mk. o[Ng -
matte pow-
er speaker

A Le -Boy Con-
sols that cost..
little. Dynamic
Power Speaker.

New -tne arm.
chair console of

'genuine walnut -
I ttttt speakers.

Latest 
Powerful .New \,,,t di)

R.OE MARK REGISTERED

Cathedral Toned, Super Selective, Long Distance Getters

Battery or Electric AC Sets
ENJOY any Miraco 30 days in your

home. Return everything, our expense,
unless delighted YOUR VERDICT
FINAL. Send for latest catalog and
Amazing Special Wholesale Price Offer.

America's big, old, reliable Radio Cor
poration springs its 9th annual sensation!
Latest shielded 1 -dial, Super -powered,
hum -free Electric AC and newest battery
sets of finest construction and costliest
features at astounding low factory prices.

Compare with radios at 2 to 4 times the price-
unless your Miraco proves itself the MOST SELEC-
TIVE. RICHEST, CLEAREST TONED and
MOST POWERFUL DISTANCE GETTER,don't
buy! Miracoshave phonograph pick-up connection.

Delighted thousands report programs from Coast
to Coast, Canada, Cuba, Mexico. with magnificent
clear, cathedral tone. 3 year guarantee on each set.
Choice of beautiful consoles, metal or wood table
cabinets. latest dynamic power speakers, radio -
phonograph combinations.

Insure complete satisfaction, save or make much
money-deal direct with a big old maker of fine
radios -9th successful year. Get amazing offer!

Ultra8

4988
Electric

AC -8

$715°

Electric
AC -9

stig375

Big
Discounts

and
Exclusive Ter.
tutor, to Ilse,
Aitents Bat-
tery... At' Elee

trIe Outfits

MIDWEST RADIO CORM 41 4-COMirsco Ridg.,Cincinnati3O.
B EAUTIFULLY ILLUSTRATED CATALOG, AMAZING SPECIAL FACTORY OFFER.

_ TESTIMONY OF NEARBY USERS -All the proof 0.1 want -of our
h nTotr ra pleadtbetuc(Ipror,.nre

of our ante -including Amusing
g.ar.T..a.i,

ctalor

eMIDWEST RADIO CORP N
9th Successful Year

414 -CO Miraco Bldg.. Cincinnati, 0.
 WITHOUT OBLIGATION, .end free catalog. Amazing
 Special Factory Offer tostiroon, et Newby mien, etc. 0Thler 0 Agent 0 Dealer

 NAME
 ADDRESS

THIS COUPON
IS NOT

AN ORDER

ANOTHER SPECIAL OFFER!
UNI-RECTRON POWER AMPLIFIERS

(Ideal for Use With Dynamic Speakers)
Model AP -935

As the Uni-Rectron stands
it is a super power ampli-
fier, which can be used in
connection with any radio
set and loud speaker.
Binding posts are provided
for input to the Uni-Rec-
tron and output to the
speaker. Requires no bat-
teries for its operation. It
obtains its power from the
110 volt. 60 cycle
alternating current
lighting circuit of
your house.

List Price $88.50 Ea.
(without tubes)

SPECIAL $19.75 Ea.
Every sae sew nil packed i erigisnl radars canal

The UX-210 super power
amplifying tube and the
UX-216B or 281 rectifying
tube are used with this
amplifier, which cannot
overload. From the faint-
est whisper to the loudest
crash of sound-R. C. A.

Uni-Rectron amplifies each
note at its true value. High
and low notes are all treated

alike. The volume
and qeiality deity-

. ered will be a rev-
elation.

AMERICAN SALES COMPANY, 19-21 WARREN STREET, NEW YORK CITY
Send for our lists of Radio Bargains
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LETTERS TO THE EDITOR

Positive Line Voltage Control Safe

PROTECT
your A.C. tubes

from excessive filament volt-
age and insure maximum efficiency
from your new
A.C. receiver,
which is designed
to operate at a
certain specified
line voltage. To
be safe, you must
have some means
of contro!ling
the voltage from
the light socket,
which varies in different localities
and during certain times of the day.

26 Keefe
Avenue

The Centralab Radio Control Box
is the most advanced form of volt-
age regulator. It is so designed

that it will pro-
vide absolute
positive and safe
control of line
voltage. A simple
manual control is
the only adjust-
ment. No meters
or technical
knowledge re-
quired to oper-

ate, although meter can be attached
at little extra cost if desired.

CENTRAL. RADIO I A 110 R A TORIES

Milwaukee,
Wisconsin

-PUSH-PULL 250!-
Sufficient power is obtained

to operate several reproducers,
and to fill a small hall or out-
door space.

Output transformers are fur-
nished either for high impedance
or low impedance (dynamic)
speakers. The 541 transformers
are supplied in two combina-
tions each containing an input
and an output transformer.

541-C Transformer 541,4 Transformer

THE features (reduction of hum on AC operation and large overhead
capacity) of the push-pull amplifier circuit render its use with the

new type UX 250 (CX 350) power tubes the natural solution for installa-
tions demanding the delivery of unusual power to the speaker.

Type 541-A and Type 541-B (for 2000-5000 ohm speakers)
Type 541-A and Type 541-C (for 10-15 ohm speakers)

Price (either combination of two
transformers) $25.00

GENERAL RADIO CO.
274 Brannan Street, San Francisco, California

30 State Street, Cambridge, Mass.

PROFESSOR HERMANN SCHNITZEL
Of the Ooniversity of Cincinnapolis, 0 -ho -ho

has written a booklet containing 21 short radio lectures which have been
broadcast from many stations. 50 cents per copy, postpaid. You will
enjoy this book. For sale by "RADIO," Pacific Building, San Francisco
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in the Army, during the war men is ere taken
from the cattle ranches, the mines, from the
back areas of "back beyond" and turned
into radio men of the first water-men who
coolly carried on under battle conditions
which might shake the faith and reason of
a saint to the very foundation, and these
men, priorly, had never dreamed of such
instruments as those of radio, nor ever had
so much as a sniff of salt water until they
set foot on eastbound transports. I retain
in a notebook the following entries:

"Carter, John, (excellent operator) form-
erly cowpuncher-decapitated by shell burst."

"Lines, Joe, (1st class opr.) gold miner,
torso riddled, shell burst."

"Haven, Tommy, (1st class opr.) lumber-
jack, eight shell splinters, chest."

An additional entry is not a casualty-
exactly:

"Bront, Jack-Hungry."
Kindliest regards to all,

JACK BRONT.
Truckee -Carson Irrigation District. Elec-

tric Power Section, Hazen, Nevada.

Dear Eddy: Want to let you know that I
follow your interesting department at all
times and enjoyed reading E. J. Stenman's
amusing recital of his "Curiosity" venture io
brasspounding.

Can understand friend Gillis' kick as he
wrote in the June number. I used to be a
strong amateur myself and started that way
in the game. What he says is only too
true, though, and I know it is the regret of
the more sensible of the "ham" bunch.

Now suppose the wireless companies had
an "extra" list, something on the order of the
W. U. and Postal Telegraph companies
when they used to handle lots of men.

In other words the permanent list of
operators for a given outfit would be de-
termined by seniority and ability, each
weighing equally. Now then, when a "ham"
or a man from a school tried to "buck" the
list he would be given a chance and if he
didn't stick or was given an unfavorable
report by his senior operator on his first trip,
he would be relegated to the end of the list
and some other would be given his chance;
thus gradually eliminating undesirable types
from the ranks of commercial B. P.

Then again, suppose an old-timer comes
in from a trip and finds his hulk is to be
tied up for an indefinite period and he is
paid off. He reports in to the "office" and
the traffic manager of course tries to give
him preference in locating, but actually he is
just about as bad off as a new man on the
list. It seems to me that such a man in
first rate standing should be on such a "per-
manent list" so that he would rate relieving
some chap perhaps just newly on the "extra"
list and in this way all ops who had put in
time and had acquired relative standing,
with the company, through seniority and
ability, would be sure of regular berths on
some tub or other or shore job. But where
the steamship company is paying "Sparks,"
the telegraph company can't exercise such con-
trol over the operators supplied from their
office, even though they would like to keep
their best men regularly "lined up."

Now what about it, Eddy, wouldn't that
system keep out the undesirable newcomer
as complained of by Mr. Gillis and take care
of the man who wants to feel that he has
an employment that he can rely upon to reg-
ularly sustain his insides and possibly that
of a Mrs.? Of course this is in line with
what I had to say as given in the July
magazine.

As for the matter of unlicensed men hold-
ing down these point-to-point jobs, guess that
would have to depend on the employers in
such outfits. Rather think in most cases they



The Choice
of the

Leaders

AxLE
JUNIOR RHEOSTAT

When the leading manufac-
turers of the country choose
the Yaxley Junior Rheostat for
their finest radio sets you are
safe in following their good
judgment.

The Junior Rheostat is made
to the highest Yaxley stand-
ards-a master instrument,
with a smooth movement and
lots of service stability. Diam-
eter, 1 7/16 inches; mounts in
single 7/16 -inch panel hole.
Junior Rheostats, with Bakelite

Knob, up to 400 Ohms 75c
1000, 2000, 3000 Ohms $1.00

Junior Potentiometers 25c extra
Switches for Junior Rheostats,

Self -Contained and easily at-
tached 40c

RESISTANCE UNITS

Absolutely dependable. Run true
to rating. Have convenient screw
eye and soldering lug for easy
mounting and wiring.
Space Wound, 1 to 60 Ohms _._15c

100 to 400 Ohms 25c
Tapped Resistances, 6 to 64

Ohms 30c
100 to 400 Ohms 40c

Grid Resistances, 100 to 500
Ohms 25c
600 to 3000 Ohms 35c

Your radio dealer or
jobber has them in stock

YAXLEY MFG. CO.
Dept. A, 9 So. Clinton Street

CHICAGO, ILLINOIS

depend on the recommendations of the traf-
fic managers of the wireless companies; so
I found it when getting on the Western Air
Express when it first started up.

I understand the tropical outfit is con-
ducted along such lines as suggested and
while I never worked for them, I know
that the average of ability for the marine
operators, not to mention their land station
stuff, is high, much higher than that of any
other marine radio telegraph organization.

I'm trying the C. G. for a spell now; at
NGQ. Keep continuous watch on 600 M.
So don't miss much of the old stuff at that.

73, W. L. JEPSON.

Yes, something of this sort would prob-
ably be a wise and practicable move on
the part of the controlling steamship com-
panies. The sad part of it is, however, that
the ideas and ideals brought forth in these
humble columns do not reach the doorsteps
of the aforementioned companies. Why not
stir up a circulation of that character? If
the men to whom the operators are respon-
sible should get acquainted with operators'
ideas by reading these informal discourses,
would they not be a little more in sympathy
with the desires of their men? Well, then,
why not get a little cooperation from you
fellows in getting RADIO into the hands
of these men? When you see something that
your chief or marine superintendent should
read, pass it on to him, or send us his name
and perhaps we can mail him a compli-
mentary copy. Let's get at the men at the
top-acquaint 'em with the operator's point
of view-but let's be tactful about it.

Corrections and Additions to the Inter -
Coastal and Gulf Weather

Schedules

By PAUL OTTO

75th Meridian Time
Arlington.-NAA, 2677, CW, change 10:30

a. m. to 10:00 a. m.
Nassau.-VPN, 600, SPK, 9:15 a. m., local

weather.
120th Meridian Time

Mare Island.-NPG, 7006, CW, change
9:00 a. m. to 7:30 a. m.

Marshfield.-KGN, 600, ICW, 8:00 a. m.,
12, 4, 8 p. m. local.

Additional word to list used in XDA
weather.-Spanish, Decreciendo; English,
Decreasing or diminishing.

CARIBBEAN NOTES

By CHARLES H. GRANT, WXE
It may be of interest to the gang on the

east coast, as well as those who are running
from coast to coast, to know about some
ship schedules maintained by the United
Fruit liner, Santa Marta while in southern
waters. During the heavy static season, a
majority of the ships in the Caribbean find
it rather difficult to clear their traffic, usually
meaning an all night grind before the
sweating op can pound his ear in peace
without worrying about some important mes-
sage or routine traffic that "should have
gone through."

The United Fruit liners are always in
touch with the Tropical Radio Company's
coast stations, working on hourly schedule,
providing expeditious service to the states
and Central America. There is no ship relay
charge to coast station, providing the coast
station is controlled by the Tropical Radio,
and the boys surely give service.

The Santa Marta (KLG) stands by on
700 meters, CW or spark, answering calls
on 750 CW at the following hours, Eastern
Standard Time: 2:30, 4:30, 9:30, 10:30 a.
m.; 2:30, 4:30, 9:30, 10:30 p. m.
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New and Improved
Power Amplifier

TRANSFORMER
for use with

UX 250 TUBES

No. 8529, $16.50

This newest Dongan Transformer is
designed for full wave rectification
using two UX 281 tubes to supply B
and C power to receiver and power for
two UX 250 Tubes.

There are two low voltage windings,
one for 226 tubes and the other for
227 tubes, so that you can build a
power amplifier for either the radio
receiver or for phonograph pick-up.

With No. 8529 Transformer use one
No. 6551 double choke in filter circuit.
Approximate D.C. output from filter,
525 V 130 mils. Secondary voltages
650-650V, 170 mils. 7'A V 21/2 amp.
C.T. 71/2 V 21/2 amp. C.T. 21/2 V 13A A
C.T. 11/2 V 4.2 A. $16.50

SET MANUFACTURERS
and

CUSTOM SET BUILDERS
You are cordially requested to take advantage
of Dongan's very complete engineering facil-
ities. All approved parts are in production
now. Prompt attention will be given to any
special design in which you are interested.

DONGAN ELECTRIC MFG. CO.
2981-3001 Franklin St., Detroit, Mich.

TRANSFORMERS 00 MERIT kw FIFT EN YEARS

?OTANI'. Tube
D.C. orA.C.
AkIPERITE automatic filament
control increases tube efficiency
and lengthens tube life. 51.10
with mounting tin U. S. A.)

Comport,/
50 TIANKIIN ST.. NEW YOLK.

a
FREE Arta -Am..."-Nd
Mu, book'. Wert ra-
dia int...m(40n cer-
evil diagrams.

Write D..pt R.M.
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Dr.Lee4
With the same creative enthusi-
asm that produced the first radio
vacuum tubes (1906) Dr. De
Forest has now developed the
perfected Audion.

When you replace your tubes
with De Forest Audions, you will
experience a new enjoyment in
clarified reception.

Send today for your free copy
of the interesting booklet by the
"Father of Radio."

De Forest Radio Co.
JERSEY CITY  N.J.

FREE RADIO
BOOK

AND NEW SUPPLEMENT C
44 pages chock-full of vital information for set
builders and all radio enthusiasts. 16 new easy -to -
build circuits-receivers, transmitters, radiophones,
short wave. Complete construction data, schem-
atics, photos, etc. Also full information about Aero
air -dielectric coils. Write for FREE copy TODAY.
Address AERO PRODUCTS, Inc., Dept. 764,
4611 Ravenswood Ave., Chicago, Ill.

USE THE CLASSIFIED ADS
IN "RADIO"

They Bring Results

Mail Your "Ad" Now

This
Wholesale Catalog

Will Save You Money
Write today for our large illus-
trated new Catalog "E-1," show-
ing how this organization of
men with years of experience
can give you personal service.

Allied/Rad ioCORP PATION
711 W LAKE STREET, CHICAGO
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%, 5 AND 10 METER
TRANSMITTERS

(Continued from Page 40)

sults. Usually an increase in output results
when the smaller values are used. At these
frequencies, by-pass condensers across the
filament have perhaps little merit, but they
help some, and are inexpensive; two .001
mfd, mica receiving condensers can be used.
A 1500 -ohm grid leak is about right for the
310 tube.

The tuned grid and plate circuit operates
very well at S and 10 meters. The two con-
densers used should be of the same type,
for small changes may throw off the range

tell approximately where the voltage loops
are on the antenna by using a small input
to the transmitter and moving the hand
along near the antenna wires. At positions
of high voltage, the plate current of the
transmitter usually changes. One can adjust
the antenna only approximately in this way,
for the presence of the body changes the
capacity of the antenna somewhat.

The 4/4 -meter band is of unusual interest
to the experimenter. The ordinary power
tubes (such as the 310) have such high in-
ternal inductance and capacity that they
will not oscillate directly at 4/4 meters. A
master -oscillator power -amplifier arrange-
ment (as shown in Fig. 2) will not only al-
low one to put power into a telescoped -tub-

34 -Meter M. 0. P. A.

of one tuned circuit. It is doubtful if any
particular transmitting circuit has the ad-
vantage over other circuits, if both are
properly adjusted. The care used in proper
adjustment and arrangement of parts at
these frequencies may mean the difference
between good and poor results, and this
does not necessarily mean to use the short-
est possible leads. The circuit in Fig. 1 is
perhaps the simplest and may be used at
5 meters with little change. At 5 meters the
effects described are more exaggerated than
at 10 meters, but with proper adjustment, a
transmitter will operate as well here.

214 METER

OSCILLATOR

Transmitter at 68X

ing on 3 meters, but the output will be
quite steady.

In the illustration of the 34 -meter set, the
2% -meter oscillating circuit is clearly shown.
The oscillator operates at about 21/$ meters
and is overloaded so as to produce strong
harmonics. The 310 can be made to oscil-
late strongly at this wavelength and this
wave is used rather than PA meters where
it is more difficult to secure proper opera-
tion with these tubes. The oscillator is
coupled to the amplifier by means of the
parallel wires with a loop at each end.

The amplifier is a 5 -watt tube which is

RICLECTOR

3/4 METfR

AMPLIfIER
Fig. 1. Arrangement of Apparatus for *Meter Transmitter

For proper transmission, the oscillators
should be loosely coupled to the antenna.
The "coupling" to the antenna at the higher
frequencies consists appreciably of electro-
static coupling also. The tendency is to use
too close coupling. The zeppelin antenna is
a good one to use, for the radiating part
can easily be drawn up into the clear. Small
differences in construction will often throw
the antenna out of proper balance. One can

Tell them you saw it in RADIO

it

somewhat better for the purpose. The
parallel wires of the oscillating circuit are
about 3 inches long and the wavelength is
adjusted by sliding the fixed condenser along
the wire. This condenser is .00025 mfd.

The plate "tank" of the amplifier consists
of a pair of parallel wires which are trim-
med to their proper lengths, this changing
both the inductance and capacity for a

(Continued on Page 58)



THERE IS A

FERRANTI
Audio Frequency Transformer

for every requirement
Get the very best in audio amplification.

Know how to use it. The 1928 Ferranti Year
Book contains 60 pages of useful informa-
tion, including circuits and instructions for
building receivers, power amplifiers. etc.
Sent anywhere for 15c in coin. Stamps not
accepted.

FERRANTI, INc.
130 West 42nd St., New York, N. Y.

A New
Loudspeaker

The latest development of
two of the foremost radio
engineers -A remarkable

acoustic achievement

The
E. R. L.

Dyna-Motive
Unit

Sold in three distinct forms-
Unit alone, Kit or Complete
Speaker.

Works on any set with any
power, perfect tone and enormous
volume.

Write for full details. The price
is astonishingly low.

Experimenters Radio Labs.
25-R Church St., New York

329 Chauncey St., Brooklyn, N. Y.

$1.00 Brings the Next Six
Issues of "RADIO" to

your address

QST nu9 FO
JUST OUT

June
Number

U. S. and Canada
$1.00 Each

(Foreign $1.10)

ONE YEAR (4 Issues)
For $3.25 (Foreign $3.50)

Amateur and Commercial Stations
from 83 Countries

RADIO AMATEUR CALL
BOOK, Inc.

508 S. Dearborn Street
CHICAGO, U. S. A.

DEPENDABLE! EVERLASTING!

100 Volt Edison Element,
Non -Destructive Rechargeable
"B" Battery with Charger ___ $12
140 Volt with Chemical Charger__ $17
180 Volt with Dry Trickle Charger $24

Complete knockdown batteries, all
sizes at reduced prices. Detector and
Intermediate voltages plainly marked.
Greater volume and clearer than any

other eliminator.

Use this coupon
to receive our interesting booklet.

SEE JAY BATTERY COMPANY
913 Brook Ave.. New York, N. Y.

Please mail me at once your FREE illus-
trated booklet describing your batteries and
power units, without any obligation to me.

Name

Street & No

Town

Described in Ou
New 1929 Catalog

I SENT ON REQUEST

WHOLESALE PRICES

Professional Set Builders
and Dealers /

The latest developments of the 1929. season are
fully described in our NEW FREE Catalog.
Lowest prices on all nationally advertised kits,
sets, accessories, cabinets, etc. Get the BEST
in RADIO-at the BIGGEST SAVING. Com-
plete stock carried. No shipping delays. Write
for Catalog TODAY.
TELEVISION-We have complete information
which will prove interesting to SET BUILDERS.

WALTER ROWAN CO.
833 Washington Blvd., Dept. 101

CHICAGO, ILL.

THE MIRACLE OF
THE RADIO WORLD!
Newest Guaranteed 7 -Tube
1 -Dial Console Set-Worth $200
BUY 1929
DIRECT MODEL

A BIG
VALUE

COMES
COMPLETE

IRL. ELECTRIC RADIO
30 DAYS' FREE TRIAL!

A Wonder
Bargain!

Buy direct
from factory.

$200
VALUE
Outperforms
Sets selling at
2 and 3 times
our low price.
Includes con-
sole shown,
made of com-
bination wal-
nut; A. C.
electric set,
all tubes,
built-in mag-
netic speaker
and aerial
equipment,

COMPLETE
Nothing Else to Buy
Powerful Reception-Amazing TonE!

Remember -30 days free trial. You be the Judge! Wcrth
$200 and looks It! Only one dial to tune-illumina'cd!
marvelous mellow tone. tielective and gets distance
easily. The radio sensation for quality, price and per-
formance. Mall coupon today for our big. money -eating
Free Catalog, before you buy any ra ilo or accessorief

Battery Sets
Our low factory prices on
the complete line of Dia-
mond Electric and battery
operated radios shown in
catalog will amaze you;

Our New FREE
Catalog-Just

Published-Shows
You How To

SAVE HALF!
Diamond Radio Company

Dept 226 - 820 S. Clinton St., Chicago, III.

MAIL THIS COUPON TODAY!
Diamond Radio Company, Dept. 226
820 S. Clinton St., Chicago, iii.

Please send me your Free Catalo, of Diamotyl
radios and details of your 30 Day FREE Trial r

StateL -I

Name
Address

City

F. D. PITTS COMPANY

SILVER -MARSHALL
DISTRIBUTORS

IMMEDIATE DELIVERIES
219-223 Columbus Avenue Boston, Mass.

LAST MINUTE SPECIALS
E210 BRADLEYSTATS, list $4.00 Our Price $1.60 ea.
MESCO Wireless Keys, list $2.00 95c ea.
U. S. ARMY Aeroplane Spark Transmitters, Gov. cost $47 each " 4.75 ea.
G. E. Kenotron Rectifying Tubes (type T.B.1) 1.25 ea.
Eby A.C. Adapter Harness with Volume Control. For 6 tube Sets, list $10.00 " 5.00 ea.
Gould Kathanode Unipower, Automatic Radio "A" Power (6 volt), list $39.50 " 13.75 ea.

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

Tell them you saw it in RADIO 5;
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000NDEN25
SER
MFO.

MOUL
WITH GRID LEAK CUPS'N<T I SO

R.F.

RADIO
FREQUENCY INPUT

TYPE 227
DETECTOR

2 5V.
Fl C

SANGAMO HIGH QUALITY AUDIO AMPLIFIER
SANGAMO TYPE AX

AUDIO TRANSFORMER
LIST +6.00

NCAMO
002 MFG
MOULDED
CONOENSER
LIST .50

SANGAMO TYPE F
01,5'4E0ELIST

-c +C +22V0n +B
9oAl2v. +45V. 45Vm90Y

SANGANO TYPE EIX
PUSH PULL TPuT TRANSE!

LIST  450

+B -B
1350 0ND.

SANGAMO TYPE Nx-171 DYNAMIC
FOR UX-250 OR U0-171 TUBES

OR
TYPE 6X-210 DYNAMIC FOR

UX-2I0 DA V-112 TUBES
LIST 16.50

PUSH PULL OUTPUT TRANSFORMER

50
OR 7.50.

A .0 .

+5
MI M

MOVABLE COIL ON CONE OF
DYNAMIC TYPE OF SPEAKER
CONNECTED DIRECT TO
SANGAMO SECONDARY

Build this modern
amplifier at Low Cost!
Now! Sangamo Transformers at a new low price. And
push-pull transformers to match new power tubes and
dynamic loud speakers.
A small expenditure and you can have one of these
modern amplifiers with plenty of capacity to handle the
low notes. Nothing equals the full toned beauty of an
amplifier built according to the diagram shown above.
Write for descriptive circulars.

S
IL

PRINGFIELD,
LINO IS ELECTRIC COMPANY

SANGAMO
Pacific Coast Offices:

1061 Howard St.
SAN FRANCISCO

750 Subway
Terminal Bldg.
LOS ANGELES
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Don't
Burn Out Tubes
One of the chief troubles in the

new A. C. sets using either A. C.
tubes or D. C. tubes in series is
paralysis or damage to the tubes
due to incorrect filament voltage.
This invariably can be traced to line
voltage, which in some localities
varies considerably throughout a
twenty-four hour period. In the sets
using the new A. C. four and five
prong tubes it is very important
that the filament voltage is right, as
it is sometimes found that a par-
ticular filament setting is necessary to eliminate hum.

All of the above troubles call for some definite method of adjustment and
this can be best accomplished by a suitable A. C. voltmeter having ranges
which cover the trouble expected.

Such an instrument and one used by many service men in their work is the Jewell
Pattern 77 triple range portable A. C. voltmeter. It is a very desirable instrument for the set
owner as it enables him to operate his set at safe filament voltages at all times. The com-
bination range is 0-3-15-150 volts. The scale is silver etched with black characters, and the
movement is mounted in a metal case on a bakelite base.

Every owner of an A. C. operated set should have one. Write for descriptive circular
No. 1145.

Pattern No. 77

Jewell Electrical Instrument Company
1650 WALNUT STREET, CHICAGO

"28 Years Making Good Instruments"

Tell them VIIU Saw it in RADIO
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(Continued from Page 56)

given spacing. The r.f. transmission line
connecting with the reflector is coupled to
the parallel wires by means of the holes in
the bakelite at the rear of the set.

The chokes shown on the amplifier con-
sist of about 20 turns wound on a 1/4 -in.
dowel. A small tuned choke is used in the
plate circuit. A tuned choke is also used
in series with the 30 -turn basket coil on the
oscillator. The bases of both tubes must be
removed. Troublesome "shorts" in the
base are prevented by bending each lead
back over the glass at the "seal" and hold-
ing them in place with a few turns of
string, wound around the tube. For 21/4
meters, the tuned choke consists of a midget
of about 5 plates and a few inches of wire
as a coil. The 3/4 -meter tuned -choke con-
sists of a midget condenser of 2 plates and
an inch or so of wire. This choke should
be about the same size as the wave meter
which includes the 3/4 -meter band. The wave
meter is calibrated from lecher wires which
need only be about 5 ft. or so at this wave-
length. The wires are spaced rather close
together, so a short copper wire shorting -
link can be used. Two such parallel wires,
if arranged on a support, and provided
with a small centimeter scale, will serve as
a direct -reading wave meter.

With simple oscillating circuits of this
nature, one can use plug-in tubes to change
the wavelength. The tubes are provided
with complete oscillating circuits which are
adjusted for maximum efficiency at the fre-
quency used. Thus when the wavelength is
changed, the oscillator will operate imme-
diately and with maximum efficiency.

The bases of the tubes are removed by
heating over a gas flame. The tubes are
inverted and sealed into a cardboard box.
As the oscillator is overloaded and will
heat, a heavier sealing compound than para.
fine should be used. The inverted tube -
container is fastened to a wooden base, one
end of which is turned down so as to fit into
a UX socket. The various tubes can there-
fore be plugged into the circuit quite read-
ily. Each tube is fitted with its own os-
cillating circuit, chokes and grid leak and
can be adjusted for good results at operat-
ing frequency.

By tuning the "transmission line" between
the oscillator and amplifier, the correct har-
monic can be emphasized, thus giving a
predominating 34 -meter wave for the am-
plifier. The plate circuit of the amplifier is
tuned by cutting the wires, the correct
length being about 1 ft. long; the exact
length depending upon the tube used. The
coupling -line can be tuned by varying the
distance between the tubes, the length of
the line; and is supported by passing it
around the bases of the two tubes. The line
could also be tuned by using a very small
variable condenser. By tuning the wave -
meter which is coupled to the plate circuit
of the amplifier, the plate current will in-
crease at 34 meters, if everything is func-
tioning.

Another interesting field for experimenta-
tion is to use small parallel circuits in the
line to prevent undesired harmonics from
reaching the amplifier. These circuits show
some impedance at harmonics of their nat-
ural frequency but have a very large im-
pedance at their natural frequency.

The 34 -meter set with its reflector was
exhibited at the University of California on
"Engineer's Day" and proved to be of con-
siderable interest. The 3/4 -meter reflector
used at 6BX is believed to be the first ever
used for actual amateur transmission.



A.C. SCREEN GRID FIVE

(Continued from Page 33)

leak R. are of the usual sizes, .00025 and
2 megohms. The detector feed -back con-
denser C16 should be about .0005 mfd.
in value. The size of this and the tickler
turns can best be found by trial; the
values given worked satisfactorily in the
experimental receiver. The three -gang
condenser C6, C8, C12 should have trim-
mer condensers across each section for
properly lining up the tuned circuits.
The condensers should have a maximum
value of .00035 mfd. with the type of
coils shown.

Center -tap resistances across the fila-
ments of the 1Y2, 2TA and 5 -volt tubes
may be fixed or variable. A little better
balance, less a.c. hum, may be obtained
with semivariable resistors.

Fig. 2 shows the apparatus layout in
the receiver. This, together with the
wiring diagram, Fig 1, and the pictures,
should enable anyone to make up a simi-
lar receiver. Fig 3 shows the panel
layout.

The control grid leads should have
small spring clips for connection to the
top electrode of the screen -grid tubes.
Type UY sockets are necessary for these
tubes as well as for the detector. The
r.f. chokes may be of some standard
type, or may be made by winding 300
or 400 turns of small insulated wire on
a spool.

In testing such a receiver it is gener-
ally most convenient to test the detector
and audio amplifier first. The audio am-
plifier should have the proper plate volt-
ages of 135 and 180 for the first and
second stages, respectively. These volt-
ages, as well as the other plate voltages,
should be checked with a high resistance
voltmeter when all the tubes are lit. To
test the detector and audio amplifier,
connect the antenna through the feed-
back coil to the grid of the detector and
some local station may be used to test
the quality of the audio system.

Each stage of r.f. may be checked
roughly in the same manner if neces-
sary. After the audio system and de-
tector have been checked as described,
the whole set may be lined up. Connect
the antenna to its regular connecting
lug, set the coupling condenser C, nearly
at minimum value, and R1 and R2 at
their maximum values of resistance.
Then adjust the two tuning controls for
some broadcast station and adjust the
trimmer condensers for maximum signal
strength and selectivity. This may be
most easily done by rotating the three -
gang condenser back and forth slightly
while adjusting each trimmer condenser.
Decrease R1 and probably the r.f. am-
plifier will spill over into oscillation,
that is, it will squeal on a broadcast sta-
tion. The neutralizing condenser should
then be increased or decreased in value
until the r.f. amplifier will not oscillate
even when the detector is thrown into

The World's
Largest

Manufacturers
of A -C Tubes
Exclusively

"Heater type" tubes
are known for long
life, quality recep-
tion and humless

operation.

"Give us ARCTURUS heater -type
low voltage replacement tubes" re-
quested radio fans, `with the same
long life, volume and reliability inher-
ent in all ARCTURUS A -C Long Life
Tubes."

NOW THEY ARE HERE!
No. 127 Detector- 2.5 volts, 5 prong

tube.
Seven seconds after turning on your
set, reception begins.

No.126 H Amplifier-A 4 prong tube
of 1.5 volts.

Placed in any set, more volume is
immediately apparent with this in
directly heated cathode tube.

Also made in filament type.
No. 071 II Power Amplifier -5 volts,

4 prongs.
For maximum tone quality and un-
distorted volume output.

Also made in filament type.
Re -tube today with ARCTURUS.

.t t your dealer's or write,

ARCTURUS
ARCTURUS RADIO NEWARK N.

Pacific Coast Distributors
UNIVERSAL AGENCIES R. C. JAMES CO.

905 Mission St., San Francisco, Calif. Pioneer Bldg., Seattle, Wash.

FREE-00
A Continental Control Switch for automatically
throwing on or off your battery charger. Only a
few on hand. You can have one of them, postpaid,
with a one year subscription to "RADIO" -7$2.50.

PACIFIC RADIO PUB. CO.
Pacific Building San Francisco, Calif.
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Improve Your Radio
With this R. F. Choke

The
ilarnmarlund
R. I. Choke

Distinctive
in Principle:

Superior
in Performance

In your radio are two kinds of currents-
both necessary. But they must be kept in
proper channels if you would have stable
reception and good tone quality.

The Hammarlund R. F. Choke puts a leash on
radio -frequency currents and keeps them in their
own "backyard." Your receiver is not modern
without one or more. Ask any radio engineer.
Two sizes -85 and 250 millihenries.

Write for Fold,

HAMMARLUND MANUFACTURING CO.
424-438 W. 33rd St., New York, N. Y.

acet. Baton. Rada,-

ItammarlundPRECISION
PRODUCTS

USE THE CLASSIFIED ADS
IN "RADIO"

They Bring Results
MAIL YOUR "AD" NOW

NEW SHIELDED
SUPER -I0

5 Screen Grid R. F. Amplifiers

4 Stage Power A. F. Amplifier

A new and Superior Receiver,
representing highest type of effi-
ciency obtainable, in point of
extreme range, selectivity, and
quality of reproduction.

Illustrated literature gratis

Complete Constructional Blue Prints,
$2.00, postpaid

NORDEN-HAUCK, INC.
Builders of Highest Class Radio

Apparatus in the World

Marine Bldg., Philadelphia, Pa.

Cable Address "NORHAUCK"
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oscillation by decreasing R2, the regen-
eration control. During these tests the
feed -back condenser C3 should be set at
a minimum value so that the first r.f.
stage does not oscillate when C2 is
varied.

It will be found that there is a fairly
critical setting of the neutralizing con-
denser C11 which will allow the detec-
tor tube to spill over into oscillation
smoothly and with R2 control turned
around furthest. Increasing C11 will
mean that the trimmer condenser across
C8 will have to be decreased. Fortu-
nately the input capacity of the screen -
grid tube is less than the input capacity
of the detector tube or of the plate to
filament capacity of the preceding screen -
grid tube. Because of this, a value of
10 to 15 mmfd. in the neutralizing con-
denser C11 tends to help line up the cir-
cuits as well as neutralizing this stage.
The detector regeneration can be tested
before the circuits are lined up by mak-
ing sure that this part of the circuit
oscillates. It should spill over when R2
is not much more than half cut out if
the feed -back coil has enough turns.

After the rest of the circuit is prop-
erly lined up the first stage of r.f. may
be adjusted for its proper degree of re-
generation. The tuning condenser C2
should cover the whole broadcast range.
If it does not, the shunt condenser C1
should be changed in value until it does.
The feed -back condenser C3 may then
be adjusted so that the r.f. amplifier is
tuned to about 300 meters and R1 is
zero. Regeneration in the first tube
tends to sharpen the tuning of C2 and
helps to obtain good overall selectivity.

The d.x. possibilities are excellent
with, of course, the usual limitations of
good or poor location. At a poor loca-
tion here it was possible to overload the
power tube on music from a station 400
miles away.

e'INTERESTED IN DX?'''"s,
It's by no means a lost art. Greater distances than

ever before can be covered today --if you know how.
Try some of the ingenious stunts described in "The
Gateway to Better Radio"-that big, unselfish, under-
standable manual of 20,000 words and 88 illustra-
tions, which is yours for 25 cents a copy. Get yours
today from your dealer or direct from
Clarostat Mfg. Co., 285 N.6th St., Brooklyn, N. Y.

CAA
REG. U. S.

rAT
pAT OFF

Newest Radio Hook -Ups --FREE
Send now for the newest radio hook-up book.
Shows how easy it is to build remarkable
new A. C. and D. C. receivers of longest
range, greatest volume, purest, clearest tone
and super -selective. Also shows how to
make short-wave receivers and adapters, how
to use new screen grid tube in A. C. and
D. C. circuits, how to build power amplifiers
and ABC eliminators. Latest information
on all new radio wrinkles. Send for free
copy now.

KARAS ELECTRIC COMPANY
4031 K2 North Rockwell St., Chicago, Ill.

Portland, Oregon. 53 4th St.
San Francisco. 585 Mission St.- geLos Angles, 324 N. San Pedro

Name
St. and No
City and State

4031E2
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SET BUILDERS
GettRistook

Barawilt, the first and oldest radio
specialty house, offers you unusual
service this year. Bigger stocks,
quicker shipments, lower prices.
Deal with an old established, reliable
house. Get honest goods, honest service,
honest prices. Igerewik service makes you
more money. Send now for big new Catalog show-
ing lowest wholesale prices.

FREE

BA RAWI K CO .1gLeiaa!VS. tItA.
Man Thi, Coupon Now for Free Radio Guide

Name

*Agree

ENJOY 45eTHRILL7ELECTRIFIED
RADIO at SMALL COST

Banish forever all the annoyance
and expense of buying new "B"
Batteries with a TOliVNSEND "B"
POWER UNIT. Booked up in a
few moments -and you have per-
manent power from your light soc-FREE TRIAL ket from that time on. Use same

tubes now in your set. No changes.
You'll be amazed at the

way Townsends improve
your reception and add to
distance getting. More
than 50.000 now In use.
Send Coun today for full
informationpo and free trial
offer.

TOWNSEND
LABORATORIES

Chicago Illinois
-COUPON------

TOWNSEND LABORATORIES 10/28Dept. 18, 713 Townsend St., Chicago, BL
Please send me full information on the Townsend "B"
Power and Free Trial Offer.

Name

Address

"DRESNER" SHORT
WAVE CONVERTER

Price
$22.50

Complete
with

5 coils

SIMPLE TO ATTACH-
EASY TO OPERATE

Tunes very easily, and by merely changing
coils in socket receptacle, covers entire range
of 15 to 550 meters.

Is a most useful accessory to any receiver.
No extra tubes or batteries required. At-
taches in a few minutes without changing
the wiring of your receiver.

European stations, many American broad-
casting stations, and Amateur stations on
low wave length made available with this
unit weighing only 3 pounds, and measuring
81/4"x51/4"x51/4".

Tunes sharply, and easily.

Through your dealer, or write us direct

Dresner Radio Mfg. Corp.
642 Southern Blvd. New York City



OWERIZER
REG. U. S. PAT. OFF.

SALES AND SERVICE STATIONS
HAVE NO COMPETITION THIS YEAR!

Complete A -B -C Supply for A.C.
tubes 226, 227, 171

While the ordinary dealer is trying his darnedest to sell A.C. Electric Sets,
POWERIZER SALES AND SERVICE STATIONS are allowing 100%
trade-in value on the battery set on which the owner is already sold.

If you have the equipment
and the ability, write in for the
Powerizer Sales and Service
Station proposition.

There are nearly three quar-
ters of a million battery sets
from Washington to California
-Conversion of battery sets
and Power Amplifier installa-
tions will be THE thing this
year.

Radio Receptor Co., Inc.
106 Seventh Avenue, New Yotk
Licensed by Radio Corporation of America

and Associated Companies

The Most Powerful 3 -Stage Push -Pull
Audio Amplifier for Radio Set, Phono-

graph Reproducer or Microphone

Two radio
magazines for
the price of

ONE
Hundreds and hundreds of

readers of "RADIO" have
availed themselves of our
special money saving offer
whereby you subscribe to two
radio magazines for the price
of one. "CITIZENS' RADIO
CALL BOOK" and "RADIO"
-both magazines sent to your
address for a full year for the

price of a one year subscrip-
tion to "RADIO"-$2.50. The
next issue of the "CALL
BOOK" will be out on Sep-
tember first. Better subscribe
now to avoid missing it.
"RADIO" will be sent to you
for 12 months, starting with
our September issue, out on
August 25th. Save $2.50 by
subscribing today.

MAIL COUPON NOW!
COUPON

"RADIO,"
433 Pacific Building,
San Francisco, Calif.

Here is $2.50. Send me "RADIO" and "CITIZENS' RADIO
CALL BOOK" for one full year starting with the SEPTEMBER
issue of both magazines.
Name

Street and No

City and State

THE PYROHM IS BUILT
To Carry the Load!

Aerovox Fixed and Tapped Vitreous Enamelled
Pyrohm Resistors are made in a wide range of
resistance values and wattage ratings to suit every
power supply requirement.

They are built to the same high standards as
Aerovox Mica Condensers. Socket Power Con-
densers and Filter Condenser Blocks.

The August issue of The Aerovox Research
Worker contains an interesting and instructive
article on How to Calculate Voltage Dividers
for Power Supply Devices. A copy will be sent

free on request.

EROVOY
68-A WASHINGTON ST.,

BROOKLYN, N. Y.
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TO SET BUILDERS
Elections, football games, big
National events will boost radio
business this year. Set builders will
reap a rich harvest. Barawik service will
make you money. Everything in A -C sets,
parts. supplies. World's largest radio stocks on
hand. Orders shipped same day. Lowest rock -bottom
wholesale prices.,

Mail coupon for free Radio Catalog now

BARAWIK CO 1810Acsom
 CHICAGO, U. S. A.

Afull thit coupon for Free Ildolfo Guide

Ham.

Addrea

Send for New Radio Book-It's Free!
New hook-ups. This book shows how to
make short-wave receivers and short-wave
adapters. How to use the new screen grid
tube in D. C. and A. C. circuits. How to
build power amplifiers, ABC eliminators.
Up-to-the-mingte information on all new
radio developments. It's free. Send for copy
today.

KARAS ELECTRIC COMPANY
4031K1 North Rockwell St., Chicago, Ill.

Portland. Oregon, 53 4th St.
San Francisco. 585 Mission St.
Los Angeles, 324 N. San Pedro- - -

Name
St. and No
City and State

4031K1

Free
A Continental Control Switch will be given
free with a one year subscription to RADIO
(82.50) if you act immediately. Only a
few on hand.

"RADIO"
Pacific Building San Francisco

Oltiladelphia
liouraoice_Chouldfle

11-1111ELMAJIES111(
BROAD SI AND CIPARD AVE.

400 LARGE ROOMS
Only Hotel in Philadelphia with a
subway entrance from main lobby.

MOST MODERATE RATES!
Single room, running water $2.00

For two $3.50
Single room, private bath $3.00

For two $5.00-$6.00
1,

Garage Connected with Hotel

Wire at our expense for Reservations
JNO. C. GOSSLER, Mgr. Dir.

RADIOADS
A CLASSIFIED ADVERTISING
SECTION READ BY BETTER

BUYERS
The rate per word is eight cents net.
Remittance must accompany all adver-
tisements. Include name and address
when counting words.
Ads for the November Iisue Must

Reach Us by October Fifth

JUST OFF THE PRESS. Thoroughly revised;
down to the minute with much new material never
published; greatly improved and enlarged; no
advance in price. Fourth Edition, "Radio Theory
and Operating," by Mary Texanna Loomis, Presi-
dent. Loomis Radio College; member, Institute of
Radio Engineers. Nearly 900 pages. Over 700
illustrations. Beautifully bound in flexible red craft
leather, stamped in gold. Complete text and refer-
ence book on radio; special chapter on "Aircraft
Radio"; much European material added, especially
British. Ever since publication of first edition in
1925 this book has been used as a text by prac-
tically all the leading radio schools in the United
States and Canada, also many universities, technical
colleges and high schools, and all Government radio
schools. Recognized as America's standard radio
textbook. Contains wealth of practical and sys-
tematically arranged information. Different from
other works on the subject; is understandable and
interesting; not just page after page of dry theory.
Fills a long -felt want in the line of radio text and
reference books. Is a library in itself and you should
have a copy, if interested in radio. For sale at nearly
all bookstores in United States, also in Shanghai,
China; London, England; Melbourne, Australia;
Wellington, New Zealand; Calcutta, India; Hono-
lulu, T. H.; Manila. P. I.; Vancouver, B. C.. Price
83.50. Buy of your book dealer, or send check or
money order for prompt delivery to Loomis Pub-
lishing Company, Dept. 12, Washington. D. C.

MAKE MONEY WITH PATENTS, We offer
patents with money -making possibilities; circular
free. Floyd Clymer. Denver, Colo. (3T)

IMAGINE AN ORGANIZATION of radio
"nuts" with over 3000 clients scattered throughout
the world, hundreds of them hams, all of them
radiowise-dealers, builders, experimenters. Over
$40,000 stock of high-grade receiving and transmit-
ting parts only, no sets. Spend over $5,000 yearly
on our own experimenting, carry nothing until it
passes our tests. 25c will bring prepaid over four
pounds. catalog, circuits, data, etc. Weekly data
sheets for experimenters and builders (more reliable
data than all radio magazines together) -20 weeks,
$1.00, 52 weeks, $2.50. Full dealer's discounts to
licensed hams, and radiowise builders. We carry
approved items advertised in "RADIO." Kladag
Radio Laboratories. Established 1920, Kent, Ohio.

(6T)
WANTED-Men to work with National Radio

Service organization. No selling scheme. Radio
Doctors, Inc., Dept. R, Essex St., Salem, Mass.

DEFEt.Tava. AUUIO IK AiabkOwarlr.t3S ac-
claimed Using Factory Windings, Original Guar-
antee-$0.90. Reclaimed transformers for sale,most makes, $10.00. Inquiries invited. TRANS-
FORMER RECLAIMING SERVICE, 9 South
Reed Ave.. Mobile, Alabama.

SNAP.-$145.00 Grebe 7 -Tube Receiver, $70.00.
Perfect condition. T. E. Olson, 593 E. 40th St.,
N.. P.-1,1,od

SELL.-IEWELL RADIO SET ANALYZER.
Pattern 133, Complete, Brand New, $45.00. E. M.Heiser, Route 3, Brecksville, Ohio.

FOR SALE!-Gerald Best's "Modernized" 45 -KC super exactly as described in the editorialcolumns of this issue. Tkis receiver was built by
G. M. Best for use in gathering editorial material
for the story and the publishers of "RADIO" will
sell the receiver, complete with tubes, as illustrated
in this issue, for $100.00. A fine genuine walnut
cabinet with piano hinge is included in the price.
In perfect condition and accurately matched and
balanced. First money order for $100.00 takes it.
Set will be shipped to you express charges col-b-rt. PUBLISHERS OF "RADIO." 433 Pacific
Bldg., San Francisco, Calif.

TYRMAN 10. Complete set of parts. assembledbut not wired. All in excellent shape. Walnut cab-
inet. No tubes. Used for editorial specificationwork in our laboratory. Sell for $25.00. Must beshipped by express, charges collect. Also we haveone old style Nine -In -Line super, built up andwired. Few parts missing. No cabinet. Firstmoney order for $20.00 takes it. A real buy forthe exnerimenter. Publishers of "RADIO," PacificBuilding. San Francisco. Calif.

CHILLICOTHE WALNUT CABINETS. 7x26
inches and II inches deep. Genuine walnut with
full length piano hinge. Several of these are instock. Never used. Originally purchased for edi-torial photographing. Retail nrke $30.00. We will
sell these while they last for $12.50, express charges
collect. Eight on hand. Publishers of "RADIO,"
Pacific Building, San Francisco. Calif.
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SPINTITE
WRENCHES FREE
With a one year subscription to

"RADIO"
3 Stevens Spintite wrenches for round nuts
given free this month with a subscription to
"RADIO." Send $2.50, get "RADIO" for
one year, and the wrenches also. We pay
the postage. Only a few sets of these
wrenches still on hand. Hurry.

Publishers of "RADIO"
Pacific Bldg. San Francisco

Per
Copy SENT

Post-paid
In the U. S.

Helps You Pass
Govt. Examination

A most helpful book for the man who wants
the real low down on radio. PRACTICAL
RADIO TELEGRAPHY by Nilson &
Hornung. 380 pages, 503. 223 illustrations.
HOW TO BECOME A COMMERCIAL
OPERATOR is told in complete, precise form.
The best book of them all.

PACIFIC RADIO PUB. CO.
Pacific Bldg. San Francisco, Calif.



Again Tyrman Conquers!
The pioneers of the Shielded Grid Circuit now introduce

advanced features in a new series of A -C and D -C
operated Custom Built Shielded Grid Receivers

tt

( If:yrinan Jrnui) eri a!SID
Custom -Bilt Shielded Grid

For Complete A -C Socket Operation
Using A -C Shielded Grid Tubes

Short
Wave
Coils

UX250

lying
Tube

Phono-
graph
Switch

Designed for those who want to build only the
finest in A -C Socket Operated Receivers. Note the
compact factory-like appearance of the chassis.
Tyrman ingenuity in design places the Power
Supply with other apparatus on a cadmium plated
subpanel platform only 1334 in. x 20% in. Shielded
parts beadtifully finished in black crystal. Power
Supply designed solely for the "80" and factory
assembled. No adjustments.

The actual performance of the "80" is defined by a clear 10
K. C. separation over entire broadcast wave band. Tonal
quality of tremendous volume without distortion. DX recep-
tion like local without oscillation. Duo Amplification System.

a new Tyrman development in the final combination with other features
creates unequaled Sensitivity, Selectivity. Stability and Power.

Panel only 8 in. x 21 in. of Genuine Butt -Walnut on metal (Pat'd). New
Tyrman Worm Drive Illuminated Drum. Only three controls with 110 A -C
and Phonograph Switch on front panel. Simple and quick to assemble.

Receiver Parts. factory packed $134.80. "80" Power Supply $65.00.
Complete Parts for Imperial "80", short wave plug-in

$199 5°coils and Power Supply, ready to assemble.
only

griman
N

,

Custom -Lilt Shielded Grid'

For Battery or Eliminator Operation- 
For appearance, tone quality, distance, selectivity, sensitivity,

stability and power, the Tyrman "60" is comparable only to
other Tyrman Shielded Grid Receivers. An improved design for
battery or eliminator operation. Especially designed for Shielded Grid Tubes.
Every part made of finest materials, carefully tested and matched. The Tyrman
"60* creates a new standard of comparison for performance and value in six
tube receivers.Panel only Tin. x 18 in. equipped with Tyrman
Single Vernier Drum Dial. Complete parts. factory packed $69 50
ready to assemble, only

Tyrman Electric Corporation
Dept. 108, 314 WEST SUPERIOR STREET

CHICAGO, ILLINOIS

kt
AFEW short months ago, Tyrman engineers devel-

oped and conquered the Shielded Grid Principle
in radio circuits. Its introduction was heralded by
Set Builders, Engineers and Editors as the greatest
advance in radio since broadcasting. Today there is
not a receiver using Shielded Grid Tubes which does
not bear the ear marks of Tyrman influence.

Now after months of systematic experimenting, backed by
unsurpassed working knowledge in Shielded Grid circuits,
Tyrman Engineers again conquer principles that reach new
peaks in Performance, Tonal Qualities, Beauty and Value in
Custom Built Receivers.

Send for free descriptive literature. When you examine the dia-
grams and layouts you will quickly see why, in the Tyrman Series,
you can be assured of hairline selectivity, full, rich tonal quality,
unequaled power and distance under most trying conditions.

c-Tyrinil re 72"
Cusiom.Bilt Shielded Grid

For Battery or A -C Socket Operation
The Tyrman "72" can be assembled for battery, eliminator or Com-

plete A -C Socket operation. Even if assembled as a battery set it is a
simple matter to convert to complete socket operation. When assembled
for A -C Socket Operation uses A -C Power Supply especially designed
for the "72" mounted on subpanel platform. The Tyrman Duo System of
Amplification,and Tyrman Audio Coupler System assure rich tonal qualities.

Sensitivity, Stability. Selectivity. Power and Distance comparable only to the Imperial
"80". Front Panel only 8 in x 21 in. of beautiful burl -walnut finish on metal. Tyrman
Illuminated Worm Drive Double Drum. 110 A -C Switch and Phonograph pick-up
Jack on panel. Easily and quickly assembled. Complete parts for either battery or A -C
operation, factory packed. ready to assemble

The "72" Power Supply for A -C Socket operation, factory assembled $9850
$55.00. Complete set plug-in coils $10.

Send for FREE literature describing this remarkable
New Series of Receivers

Tyrman Electric Corporation Without obligation send me free
Dept. 108, 314 W. Superior St. literature describing Tyrman
Chicago, Illinois. Custom Built Receivers.

I am particularly interested in "80" A -C Opera-
tion "72" A -C or Battery operation "60"
Battery Operation.

NAME

ADDRESS-

MY JOBBER
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Another huge achievement by

---a complete line of these famous radio parts
Frost -Radio has scored another of Its characteristic achieve-
ments in bringing out a number of new items to supplement
its already famous line of parts. Frost now offers the finest
and most complete line of radio parts of any manufacturer In

FrostRadio
Variable High

Resistanees

Offer marvelous con-
trol of volume and os-
dilation. Roller con-
tort arm is practically
frictionless. Bakelite
ease and dust cover.
Supplied in a wide
range of resistances.
$2.00 and $2.25.

Frost -Radio
AC Snap

Switch

Equipped With Approved
AC Switch

Underwriters' approved AC
snap switch fitted to our
Variable High Resistance
makes ideal combination.
Switch is tested to carry 250
volts at 3 amperes. $2.75
and $3.00.

the field. Whether you build sets for yourself or for others
you will find in this great line practically all of the vital and
important parts you require. Your favorite dealer can supply
you. Why not get in touch with him today?

Frost Gem
Variable High

Resistance

Identical with
Another combination of our larger Re -
the Frost Variable High sistance Units
Resistance with quick- except in size.
operating switch having The Gem is
positive "off" position, housed in Bake -
for use only with battery lite case mess -
operated sets. Switch uring 1% x %
has sterling silver con- in., thus say -
tarts, with German ail- ing much spare
ver springs, and Bake- back of panel.
lite insulation is used. $ 2. 2 5 a n d
$2.35. $2.50.

Frost -Radio Variable
High Resistance with

DC Swift's

Frost -Radio Gem
Rheostats

Mighty good little rheo-
stats, built to give long
service and stand the gaff.
Take up but little spare,
are single hole mounting
and are easy to solder to.
Supplied plain or with
DC switch, the latter of-
fering a remarkable com-
bination at minimum cost,
as it combines both rheo-
stat and switch. Plain
type, 75c. With switch,
$1.00.

Frost -Radio Frost -Radio Bakelite Cable Plug
Hum Balaneer

Ideal for smooth- A remarkable achievement in an all -Bakelite Cable Plug. Terminals
ing the ripple out are spun into sockets and cannot work loose even when overheated it
of AC current soldering. Color code molded into Bakelite. Plug is equipped with

Approved, sin- Easy to regulate 5 -ft. seven wire braid covered cable with best rubber insulation on
gle hole mount with screw driver individual wires. Plug and cord only, $2.25. Baseboard or sub -panel
AC switch 3 by means of slot- socks -I, 75e.
amp., 250 v., ted head shaft,
75c. $1.00.

FROST -RADIO UNIVERSAL
RESISTANCE KIT

Consists of four 2000 ohm potentiom-
eters, three 2000 ohm fixed resistors
and one 1500 ohm fixed resistor. Sup-
plies voltages 0 to 30, 30 to 50, 50 to
70, 90, 135, and 180. Resistors fit-
ted with sliding connections. Complete
kit (not Illustrated), $9.00.

Frost -Radio 210
Blocking Condensers

Built to give super -
service, with conserva-
tive voltage ratings.
Every item of ma-
terial used in their
construction is the
very best obtainable.
Enclosed in hermetic-
ally sealed eases of
gold -bronze lacquered
metal, with tinned
terminals. The best
blocking condensers
money can buy. $18.

FrostRadio
Heavy Duty

Filter Condensers
Like our blocking con-
densers Frost Filter
Condensers are a qual-
ity product, made of the
finest linen paper and high-
est grade foil. Conservatively
long service. .5 to 2 mfds.,

Frost -Radio Bake-
lite Rheostats

The original aircooled
Bakelite rheostat with
one-piece moulded
frame and resistance
wire wound on
threaded flexible Bake-
lite strip. Supplied In
a wide range of re-
sistanres, $1.00. Po-
tentiometers, $1.25 to
$2.50.

Frost -Radio Moulded Mica
Condensers

Finely made and extremely accur-
ate. Guaranteed to within 10%.
Unaffected by moisture or climatic
changes. Molded Bakelite, with
finest quality mica dielectric. Neat,
small, easy to attach either to
metal subpanel or by means of
soldering lugs, 45c to 90e.

Frost -Radio By -Pass
Condensers

Accurate capacities and
conservative voltage rat-
ings distinguish these new
Frost Condensers. Built
of best materials, thor-
oughly seasoned, vacuum
impregnated and hermet-

ically sealed. .1 to 2 mfds. 80c
to $2.00.

rated.
$1.40

Will give
to $7.00.

HERBERT H. FROST, INC.
Main Office and Factory: ELKHART, IND.

New York City CHICAGO San Francisco

Frost -Radio Bakelite
Rheostat with Switch

Battery operated sets find
wonderful service in these
Frost Rheostats with
switch mounted on Bake-
lite panel. Switch has posi-
tive "off" position, and
springs are German silver
with sterling silver con-
tacts, 2 to 75 ohms, $1.35.

Frost -Radio Fixed
Resistances

Windings are on die cut
flexible Bakelite strip,
minals. .4 to 1000 ohms.
with firmly staked ter -
Also as center tapped re-
sistances to provide grid
return In AC sets, 6 to 64
ohms. 15c to 50c.

Frost -Radio Hook -Up Wire
Simply push back the braid for soldering,
and slide it hack over the soldered joint.
No. 18 double cotton covered, impregnated
wire. 50 ft. roll, 80e.

"WORTH MANY TIMES 10c
TO ANYONE WHO IS
INTERESTED IN RA-
DIO"-Send for this
16 -page book today.
Those who have sent for the new
Frost Data Book tell us it is
worth many times the dime
asked for postage and mail-
ing. It contains a vast amount
of valuable information-tells
also about the complete
Frost -Radio line - YOU
should have a copy. Fill
out and mall coupon to-
day.

=MN=

HERBERT H. FROST, lne.
160 No. La Salle Street, Chicago
Send me your new Frost Data Book, containing not only valuable radio
information, but also facts about your new line. I enclose 10c.

Are you a professional set builder,

Name

Street Address

City State



TAPPED SECONDAR
VOLTAGE CONTROL

ELIMINATOR
RECEPTACLE

POWER
SUPPLY

THIS product fills the
demand for a GOOD
"A" SUPPLY, reason-
ably priced, carefully
designed, assuring
satisfactory service.

SPECIAL PENDANT
CONTROL SWITCH

$35.00

A BETTER Unit or Tobe
Would Never Build It

This TOBE "A" is GOOD, will do its designated job and do it WELL.
We stand ready to make a satisfactory adjustment within one year if
the unit becomes defective. A contact card is packed with each unit so
that we may place your name on our service record.

TOBE DEUTSCHMANN CO.
CANTON, MASS.



LEADING THE FIELD

Browning -Drake Model
34 (list price $135.00)
is a seven -tube single
control all electric re-
ceiver incorporated in
a beautifully finished
selected walnut cabinet.

ONCE again, as in the past, Browning -Drake
has asserted scientific leadership. Original

radio frequency transformer design has been
adopted by the industry at large and is now a
part of all quality receivers. Other Browning -

Drake features have been accorded the high
ccmpliment of adoption.

A truly modern receiver, in the broadest sense,
is now making its appearance in the hands of
our dealers. Perfect single control with customary
Browning -Drake sensitivity and tone qualities,
make up its electrical efficiency.

The Model 34 series
is also offered with dy-
namic speaker base,
and in a highboy de-
sign with dynamic or
magnetic speaker.

Fully as noteworthy are its advanced me-
chanical features. The chassis is of aluminum
throughout, perfectly symmetrical in every
dimension and of a ruggedness not expected in
a radio receiver. The power supply is an integral
part of the chassis itself, not a separate unit in
the same cabinet. It thus ushers in a new period
in radio construction, approaching the point
where a receiver may take its place with other
trouble -proof electrical fixtures in modern
American homes.

Browning -Drake receivers list from $75.00 to
$295.00 east of the Rockies.

We have some territory open for both exclusive distrib-
utors and authorized dealers. Write for our proposition
on this line which brings both profit and prestige.

BROWNING -DRAKE CORPORATION
CAMBRIDGE MASS.

of
THE JAMES H. BARRY COMPANY

SAN FRANCISCO, U. S. A.
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Belvedere Model
Two-tone walnut floor screen
For A -Bantry Operation $50
For AC Operation $65

"FIRST
SPEAKER

FIRST
DYNAMIC"'

Beverly Model
Gracefully proportioned cabinet
finished in light mahogany.
For A -Battery Operation $55
For AC Operation $70

Other floor and table models up to $175.
Units only; DC $35; AC $50.

First place in realism . . . extreme
fidelity of reproduction... is
accorded Magnavox Dynamic
Speaker by fourteen makers of
fine radio sets. They use it as
built-in equipment to assure
rich,undistorted reproduction,
with great volume.

Oakland, California Chicago, Illinois

282



THE FADA 10 RECEIVER
and THE FADA 4 SPEAKER

Using The Indirect Heater Tube
They do more than receive -they deliver-and how !

These are the leaders of the big radio parade. In a purchaser's
home they deliver the four radio essentials-tone quality,
distance, selectivity and reliability. These are the points the
consuming public is looking for in a radio set .of today.
Fada radios deliver permanent radio satisfaction to their
owners and-

DELIVER PROFITS TO FADA DEALERS
It is the combination of dollar for dollar value with the utmost
in radio results which gives Fada dealers radio profits and
Fada owners the utmost lasting satisfaction.

F. A. D. ANDREA, Inc.
Jackson Avenue, Orchard and Queens Streets

LONG ISLAND CITY, N. Y.
CHICAGO

THE FADA 4 CONE
SPEAKER

Mantel Clock Type

A seven-inch completely encased
cone, balanced armature with extra
large chrome steel magnet with
improved bobbin winding and sim-
plified direct drive.

Price $32.50

SAN FRANCISCO
Prices Slightly Less East of the Rockies

THE FADA 10

Operated from A.C. light socket (90 to 130 volts, 25 or 60
cycle) single dial, illuminated station finder, adjustment
for long or short antenna, rejector, phonograph attach-
ment jack, with improved circuit and volume control, self-
contained in a beautiful metal velvetex cabinet in two
tones of gold and brown.

dB

Price $115

Tell them you saw it in RADIO 1
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meet modern conditions. Clinton Osborne
illustrates and describes tne portableshort-wave receiver which is to be used
for the Byrd expedition to the South Pole.
John P. Arnold discusses the ill-advised
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SAVE money. Get the next 6 issues of
"RADIO" for one dollar-fifty cents

less than they cost if purchased from a
news dealer. The next six issues of
"RADIO" will be better than ever. Let
us mail the magazine to your address,
starting with the October issue, out on
September 25th.

POWERIZER JUNIOR
converts a battery set into the usual electric
employing the 171 Radiotron in the last stage,
such u the Atwater Kent or Radiola 17 or
18. Supplies current for six or seven 226
Tubes, two to three 227s and 171s, Hum
switchcontrol-External on and off $35.00

Now-your own dealer will make your battery
set an A. C. De Luxe Power Amplified Electric

with the famous

POWERIZER
$1200

A Powerizer for Every Purse and Purpose

POWERIZER A
converts battery set to A.C. operation where
"B" Eliminator is used. Supplies filament
current and grid bias to from six to seven
UX-226 Tubes, two UY-227 Tubes, and two
171 Tubes. Taps for the 226 and 227 and
171 Tubes, and also a "B" connection and
"Hum. control." Can be wired into set or
we supply Harness and
volume control $12.00

POWERIZER
A Powerizer that gives power amplification-
finest tone quality in radio. General model
for all standard sets.
With A B and C Supply $54.00

Powerizer l'X-2

Special Powerizer and Power Pack designed
for Radiolas 25, $84.00and 28

Amplifier Powerizer-
Two Stage

Two -stage amplifier, using U X-226 in
the first stage and UX-210 in the
second, used with radio set or phono-
graph pickup gives $75.00marvelous results
Also Amplifier Powerizer-three-stage
U X-250 type.

D. C. Tube Powerizer
For those sets which operate only
with the U X-199 Tubes U X-222
Screen Grid Tubes, Super Hetero-
dyne 812, Radiola
Grand, Radiola 26 $80.00

RADIO RECEPTOR CO.
106 Seventh Avenue, New York City, N. Y.

Licensed by Radio Corporation of America and Associated Companies

6 Issues for $ 1 00

Mail coupon now. Attach
a dollar bill, check, money
order or $1.00 in stamps

and mail NOW.

Name

Street and No

City and State

Tell them you saw it in RADIO
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In the "29" you find tone range and
clarity beyond your highest expec-
tations.
Perhaps you demand knife-edge sharp-
ness of tuning. The "29" gives it in
fullest measure. In addition you cer-
tainly want a set so sensitive that you
will be able to enjoy many programs
from far distant stations. Then roam
the ether with the Remler "29." Here
is the receiver that always does what is

Tone may be your first consideration. expected.

. . . and it is different

Today there are all sorts and kinds of radio receivers.
They range in cost from a few dollars to many hun-
dreds. You will find among them scores of good

sets-sets that perform creditably.

BUT if you are experienced in radio,
if you are musically critical, you

know that you are still looking for the
ideal receiver. You realize that circum-
stances force the makers of factory -

built sets into many compromises. You
cannot see much difference-except in
appearance --between one receiver and
another. Now turn to the Remler "29,"

first shown on August 18, 1928, and
make some careful comparisons.

UNIT CONSTRUCTION
And What It Means

110. ,tiks-P

6kk.0:,4Lel°k.00

S,t'stse cdoN6(2:00°

°\11 t's)./ ° t \$.

kika:C37kteltsttoN kstgr.
,02:ks'se c,0

ect Its'' 40x, 2 s CC' Cl2CCP i\k cabN.t6 

° <sese
S-

9"-%St2P°
t°64 0:0'1' ea°

Nt-°°

0 ce 10C .0 x.ko c.c tt vaca

1,6,,etc Os` -00 sce;,,sti',ea

S's 6 t' ''D'% tle C°,t1cIt o VeP°oc t,
1,2:Fid 2:4t0 1',5, 2. s
.4V ..tIt'tscc.,441sels t..cc

aQa
°tOk "e'''Ve41.,oct text& vtakeet

1,1t00-ot,sty OCc' 0t6 vo41.

tkte 0,0,1 coe!, .titec,150'):sitca.t's

- ;iacp\° 0 P:111- sec k0 
$4,kttt ,c,0741. .09,001%0A toNct

ottt'sst;00. c0 c,00

c00 k3 . %-k2:05c

VC.,,Ce ed P.1°N V- ed
SA

`. t2,4,4t,

et ten
v 9%
cot

E

Until recently the set -builder was compelled to as-
semble his parts from a large number of different
manufacturers. Shopping for these parts was more
trouble than putting them together. In the Remler
"29" the more difficult assembly and wiring and

the more exacting adjustments are com-
pleted at the factory. The No. 712
Shield -Grid Selector -Amplifier is a com-
plete and self-contained unit and is the
heart of the receiver.

This type of construction means lower
costs to the buyer, and insures opera-
tion up to the standards of the designer.

Tell them you saw it in RADIO



Why a CustomBuilt Set . .
WHILE the majority of people own factory -

made sets, the man who thinks for himself
and knows what he wants will refuse to follow the
crowd and will do his own deciding.
The radio expert fully appreciates the refinements
and superlative performance of the custom-built re-
ceiver. Now the simplified Remler System makes
these advantages available to everyone in the "29."
It can be home built in an evening or completed and
installed by any professional set -builder.
Parts can be and are chosen and specified solely on
the basis of performance-parts, the use of which

 
would raise the cost of a completely built factory -
receiver to a prohibitive figure.
Savings effected from the shipment of parts in kit
form, due to the elimination of double handling of
many of them, to decreased bulk and weight and
consequent smaller charges, and savings effected
through delegation to the purchaser of the easy tasks
of assembly and the installation of a minimum of
wiring are passed on to the consumer in the form of
prices very much below those which would have to
be charged for a commercially -built product of
inferior performance.

The Remler '29' Circuit
The "29" is an 8 -tube, shield -grid receiver, including a Selector -
Amplifier Unit (No. 712) built, wired, and tested at the factory.
Eight tubes line up this way: one stage of shield -grid radio
frequency amplification functioning at the frequency of trans-
mission, a regenerative first detector, an oscillator, 3 stages of
shield -grid intermediate amplification functioning at a frequency
of 115 kc., a second detector and a first audio stage.

Shield Grid Tube Advantages
The latest tube development is the shield -grid tube. It is char-
acterized the large
amplification per stage which it provides. Four of these tubes
are employed in the Remler 29 and they are responsible for its
smoothness of operation, its large amplification without sacrifice
in quality and to a great extent for its remarkable selectivity.
The use of the shield -grid tube is indicative of the forward
policy followed of using equipment of special design whenever
such equipment is found to provide superior results.

Remler Power Amplifier
The Remler Power Amplifier is built for the CX 350
(UX 250) Power Tube. It makes use of two CX 381

(UX 281) Half -Wave Rectifier Tubes and of one CX 374 (UX 874) Voltage Regu-
lator Tube and in addition to supplying filament current and plate voltages for the
rectifier and power tubes will supply plate and grid bias voltages for the Remler 29
Receiver. The Remler No. 921 Second -Stage Audio Transformer, the Remler No. 923
Output Impedance -Compensating Transformer, the
Remler No. 950 Power Transformer and Choke and the
sockets for the various tubes are all assembled on a drilled
and enamelled pressed steel base which is supplied with
the No. 952 Power Amplifier Foundation Kit.

With the Foundation Kit are supplied sockets, center -
tapped resistors, necessary bolts, screws, nuts, lugs, ter-
minals and wire and a large, easily followed blueprint. REMLER POWER AMPLIFIER

Tell them you saw it in RADIO 5



hi YOU SIGN THE COUPON
WE SEND THE DETAILS

Just published-and hot from the printing press-is Bulletin
No. 17 which gives all the constructional details and

circuit data on the "29". All the Advance Guard of
Radio are writing us for copies. If you like to

keep up with the March of Radio Prog-
ress, use the coupon below today

AT THE RADIO SHOWS
The Remler "29" will be exhibited for
the first time at the San Francisco Radio
Show, Civic Auditorium, August 18 to
August 25. Next it will be on display
at the Los Angeles Show, Ambassador
Auditorium, from September 2 to Sep-
tember 8. Other exhibits will be made
at the New York Show, September
17 to 22, and at the Chicago Show,
October 15 to 20.
Remler engineers will be on the job to
explain every detail of construction and
operation of our new parts and circuits.
Set -builders usually make our booths
their Show Headquarters. You are in-
vited to join them and talk over the
latest developments in radio.

AIDING THE SET -BUILDER

Remler has pioneered in helping the
custom set -builder in both the technical
and selling departments of his business.
Our Bulletin Service goes to thousands
of builders, both professional and ama-
teur, who find it a tremendous help in
every way. New circuits are described,
parts listed, and advantages pointed out.
Merchandising plans are detailed, ad-
vertising help is given. In fact, no effort
is spared in assisting the builder to ren-
der superlative service to his customer.
There is no charge for this service. It
is part of the Remler Plan to make the
custom-built set as popular as it deserves
to be.

FOR JUST ONE REASON
The coupon below is

inserted for just one rea-
son-to make it easy for you

to get complete information on the
Remler "29". We have done our part.

Now it's up to you. Sign and mail it today

REMLER DIVISION, GRAY & DANIELSON MANUFACTURING CO.
260 First Street, San Francisco, California.

Gentlemen: Please send me:
 All the "dope" on the "29."  Bulletin Service for Professional Set Builders.

Name

City

RADIO -9

Address

State

Do you build and sell sets?

6 Tell them you saw it in RADIO
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NEW REMLER "29"
Magnificent In Appearance-Unparalleled In Performance

Ready For Delivery Today-All Parts In Stock
Here is real 1929 radio for you. The finest receiver that money can buy. factory. Metal base, drilled. Beautiful escutcheon plate.
Latest Remler audio transformers give marvelous tone. New 115 K.C. hours' time to build up. Undoubtedly the greatest value
screen grid amplifier unit, completely built up, wired and balanced in the in radio. Price for all parts, as pictured above

(Usual discounts to dealers and set builders)

Remler No. 950 Power Amplifier
The last word in amplification and tone quality, made possible by the combination of the new
Remler audios and output transformer. Special terminal block provided for use of either magnetic
or dynamic speaker. Uses 250 Power Tube, two 281 Rectifier tubes and glow tube. It is the
only power amplifier system on the market which will operate the dynamic speaker as it should

Price for all parts $116.50

1
We ship by mail, anywhere. When we tell you thatDealers: deliveries are made immediately, we mean just what

we say. These new Remler items will definitely be ready for you on Sep-
tember first, at the latest. Send the coupon now, with $50.00. We will
ship your merchandise and you can pay the balance C.O.D.

be operated. e guarantee deliveries on this item starting September first.

UNITED RADIO SUPPLIES CO.
1062A Howard Street San Francisco, Cal.

Only a few
$131.25

THIS COUPON SAVES TIME
M ..... .4 1., 1M MD MI M mt ..... 41.11 IIM .M0

UNITED RADIO SUPPLIES CO.
1062A Howard St., San Francisco, Calif.

Per your ad in "RADIO" send me at once the
following new REMLER items, for which remit-
tance of $50.00 is enclosed, balance to be paid
by me C.O.D.

1

1

Name

Street and No

City and State

Remler No. 950 Power Amplifiers & "B" Supply
Distributed In Southern California By Radio Supply Co.

The picture shows the pro-
fessional design of radio's
greatest development in
amplification and power
supply.

DEALERS-Let us show you what
service means. Mail the coupon to-
day. Regular dealer discounts allowed.
C.O.D. orders accepted when $50.00
accompanies orders. You pay the
balance when shipment reaches you.

Mail
Order
Service
To All
Outside
Dealers

Radio Supply Company, the largest distributor of radio
parts on the Pacific Coast, can make immediate deliv-
ery on the new REMLER "29" 115 K.C. shield grid
receiver and on September first will make deliveries on
the new Remler 950 Power Amplifier and B Supply.
The new Remler 950 Power amplifier is a year ahead
of the times. Because of special arrangement of parts
the hum is eliminated. The tone quality is perfect.
Very easy to assemble. Price for all parts $116.50
New Remler "29" 115 K.C. receiver is a radical depar-
ture from the commonplace. The entire screen grid
amplifier, r.f. and detector units are all in one large
copper case-built complete at the factory, wired
and balanced. A magnificent job. Price for all
parts $131.25

Radio Supply Co.
912 So. Broadway, Los Angeles, Cal.

_ _ _ _ _
, RADIO SUPPLY CO.,
I 912 So. Broadway, Los Angeles, Calif.

Here is a deposit of $50.00 (balance C.O.D.) for which send me
the following Remler items immediately.

Name

Street and No
City and State

Tell them you saw it in RADIO 7



REMLER NEWARK ELECTRIC CO. FROST

The Sensational Set of the Season
New REMLER

LIST OF PARTS REQUIRED
1 Remler No. 712 Shield Grid Selector and

Amplifier, including all wiring $70.00
1 Remler No. 752 Foundation Kit 15.00
1 Remler No. 920 First Stage Transformer 12.00
2 Remler No. 110 Universal Drum Dials 9.00
1 Remler No. 632 Two -in -line Condensers 12.00
1 Remler No. 638 Twin -Rotor Condensers 5.00
1 Frost No. 1895 500,000 Ohm Volume Control 2.00
1 Frost No. 1896 2,000 Ohm Sensitivity Control 2.25
1 Frost No. S1910 10 Ohm Gem Switch Rheostat 1.00
1 Frost No. 780 Cable Plug 2.25
1 Frost No: 782 Cable Plug Socket .75

Complete Kit List Price $131.25

Complete Parts In Stock --Ready To Ship
AFTER you have read the amazing story of this newest and

greatest receiver you will naturally want to build one
for your own use. You can easily duplicate the remarkable
selectivity, the ease of control, the extreme volume on distant
stations and the wonderful tone quality of the original labora-
tory receiver. No other circuit with such wonderful perform-
ance has ever been offered to the public that could be built by
the Listener in just a few hours' time. Simple two dial tuning
control permits razor edge selectivity. Perfection of tone
quality assured with the new Remler Audio Transformers.
And just as this new circuit is the logical one for you to build,
so also, is the Newark Electric Company the logical place for
you to secure your parts. Complete stocks of all parts exactly
as recommended-always in stock ready for immediate ship-
ment. Dealers and Set Builders should write at once for
schedule of discounts.

REMLER No.950 POWER AMPLIFIER and "B" Supply

TONE quality has already become the most important feature
of radio receiver design. The new Remler power amplifier

designed especially for use with the new Remler "29" receiver
reproduces the full range of musical frequencies with a vividness
and coloring which seems to bring the broadcasting artists into your
own home. Many months of engineering research backed by the
years of experience in specialized manufacture have brought the
new Remler Audio Transformers to a degree of perfection which
we feel will make them the first choice of those who truthfully
appreciate perfection of tone. The new Amplifier is easily built by
anyone in a few hours' time by following the simple blue prints
furnished. Complete kits of parts always in stock ready for imme-
diate shipment. Dealers and Set Builders should write immediately
for discounts.

8

LIST OF PARTS REQUIRED
1 Remler Transformer and Choke .... ....__$45.00
I Remler No. 952 Foundation Kit 12.00
1 Remler No. 921 Audio Transformer 12.00
1 Remler No. 923 Output Transformer 20.00
1 Frost No. 300 Resistance Kit 9.00
3 Frost No. 1405, 2 Mfd. Filter Condensers 12.00
2 No. 1104 Frost By -Pass Condensers......_2.50

Complete List Price $116.50

NEWARK ELECTRIC CO.
ehirjg Sul Radio"

226 WEST MADISON STREET
CHICAGO,
ILLINOIS

Tell them you saw it in RADIO
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FROST -RADIO FROST -RADIO
4C6

SELECTED FOR THE NEW
REMLER "29" SHIELDED GRID

RECEIVER

Used in the
Remler "29"

Frost -Radio
Variable

High Resistances
No. 1895
and 1896

The selection of
these Frost units
for the Render
"29" insures
100% stability of

operation and perfect control of os-
cillation and volume. The resistance
variation with Frost High Re-
sistances is continuously variable,
wonderfully smooth and absolutely
accurate. Roller contact arm prac-
tically eliminates friction and wear
of contact or resistance strip. 2.000
to 10,000 ohms, 52.25. 25.000 to
500,000 ohms. $2.00.

Frost -Radio Gem Variable High
Resistances

We put into these
Gem Variable High
Resistance Units all
of the skill and care
used in building our
famous larger De -
Luxe type. Instead
of using a 2 -inch

Bakelite case, inches deep, as in
the larger size, we make the Gem
but 11/4 inches in diameter, and 1/4

inches thick. Thus considerable space
back of the panel is saved. A re-
markable achievement in a compact.
sturdy, exceptionally stable and long -
wearing unit. 2.000 to 10,000 ohms,
$2.50. 25.000 to 500,000 ohms. $2.25.

I IE season's newest and most remarkable radio receiv-
ing set, the Remler "29" Shielded Grid Receiver,

came to Frost for several of the most important parts
used in its construction. Remler also utilizes Frost-Radio
extensively in the famous No. 950 Power Amplifier, to
which no introduction is necessary to readers of RADIO.

In the Remler "29" the following parts are used:
1 No. 1895 Frost 500,000 -ohm Variable High Resistance
1 No.1896 Frost 2,000 -ohm Variable High Resistance
1 No. 780 Frost Cable Plug
1 No.782 Frost Cable Plug Socket
1 No. S-1910 Frost 10 -ohm Gem Rheostat, with switch

The Frost parts used in the No. 950 Remler Power Ampli-
fier include the following:

1 No. 300 Frost Resistance Kit
3 No. 1405 Frost Filter Condensers
2 No. 1105 Frost By -Pass Condensers

Your dealer can supply you with any or all of these parts,
as well as all of the new Frost -Radio parts recently placed
at the disposal of set builders.

Frost Cable Plug No. 780 and Socket No. 782

-4 Used in the
mommkomit Remler "29"

Here is a cable plug that will stand the roughest possible treat-
ment. Socket terminals are spun into moulded Bakelite. hence
can never work loose no matter how much soldering is necessary.
Plug and socket moulded from Bakelite, with color code moulded
into material. Best quality cotton braid sheathed rubber covered
wires are used in five-foot seven -wire cable.

No. 780 Cable Plug, complete with cable $2.25
No. 782 Cable Plug Socket for Sub -Panel mounting, 75c

Frost -Radio
10 -ohm Gem

Rheostat, with
Switch, No. S-1910
This is the famous
Frost GOOD little
rheostat with the
addition of a DC
switch rigidly
mounted over the contact arm in an
ingenious manner. Wiping contact,
with positive off position. The Gem
Rheostat was desigr ed for continu-
ous service of the h.,rdest kind, and
delivers it. Takes up very little space
back of panel. Its frame is of metal.
and resistance elemeit is accurately
wound on die cut iexible Bakelite
strip. 3 to 30 ohms, $1.00. Without
switch, 75c.

Used in the
Remler "29"

Frost -Radio Variable Resistance
With AC

Snap Switch
A new item in
the Frost line.
and one that will
appeal to every
AC set builder.
The 250 -volt 3-
a rn p . approved
snap switch is
rigidly mounted
on case of High
Resistance Unit
and operates
without lost motion, and with no
added effort. Switch has widely
spaced and thorouglly insulated sol-
dering lugs, and is housed in metal
case. 5,000 and 10,000 ohms, $3.00.
25.000 to 500,000 ohms, $2.75.

And Also for the REMLER 950 Power Amplifier
Frost -Radio Heavy Duty

Filter Condensers
When we designed Frost -Radio
Filter Condensers we set out to
manufacture the finest condensers
ever built-and we succeeded. We
use only the very best grade linen
paper and the finest foils avail-
able. Consequently, the voltage
ratings we place on our conden-
sers are conservative. Housed in
gold -bronze lacquered metal cases
in which the vacuum impregnated
condenser is hermetically sealed.
For those who want the best.
there is nothing finer. .5 to 2

mfds., $1.40 to $7.00.

Frost -Radio By -
Pass Condensers

These new Frost -Radio By -Pass
Condensers have remarkable dura-

ability because of the high
grade materials used in their
construction. We use only the

finest linen paper, and best grades
of foils in building them, and we
vacuum impregnate the entire con-

denser before it is hermetically sealed
in its metal case. Conservative ratings. Capacities
guaranteed accurate. .1 mfd. to 2 rnfds. 80c to $2.00.

FROST -RADIO UNIVERSAL RESISTANCE KIT
The Frost -Radio Universal Resistance Kit used in the Remler No. 950
Power Amplifier consists of three fixed resistors of 2,000 ohms each,
wound on flexible Bakelite strips, four Frost -Radio 2,000 ohm poten-
tiometers, and one 1,500 ohm fixed resistor. This ki: supplies volt -I
ages of 0 to 30, 30 to 50, 50 to 70, 90 volts, 135 volts and 180 M
volts, the latter two voltages being variable between 90 volts
and the full power of the amplifier, through the use of
sliders on the fixed resistors. Complete, $9.00.

Main Office and Factory ELKHART, IND.
San Francisco

X4 HERBERT H. FROST, Inc. NCewHYoAGrk

City ''4VerfftICO
FROST -RADIO FROST -RADIO

Tell them you saw it in RADIO
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SM FOREMOST
P_ ERFORMANCE

0N this page we present, in conjunction
with one of our cooperating distrib-
utors, a summary of the most interesting

information about kits and parts available to
the setbuilder for the 1929 season under the
most popular of all kit trade -marks.

Known always as a guarantee of reliability
and sure results, the "S -M" mark carries this
year an especial message of reduced cost, and of
exceptional eye -value.

Power Supplies and PowerAmplifiers
ERMOST among all power devices are

the famous S -M Reservoir Power Units
and Unipac Power Amplifiers. High un-

distorted output, and uniform reliable opera-
tion are insured by the S -M standards of de-
sign and workmanship. All of the models here
mentioned use standard tubes (not included
in the kit price) and are supplied either in kit
form, at prices given, or completely wired at
slightly higher prices. Complete information
is given in the big new S -M catalog.

For sets requiring 180 volts B, type 670B
Reservoir Power Unit ($40.50) will deliver
up to 60 m.a. of current, with 22, 90, and 135
volts also available, besides 22-90 variable.
The 67OABC ($43.00) is similar but supplies
also 1 2 and 5 volt A.C. filament current.
Type 67SABC ($54.00) gives 450 maximum
voltage instead of 180, and has an adapter
which allows a 210 or 250 type super -power
tube to be used in the last stage of any receiver
at all.

Type 676 ($49.00) is a Dynamic Speaker
Amplifier; it amplifies output of any receiver
through a 250 type tube, as well as supplying
power to the speaker field. Adding an S -M
676 to any set having a dynamic speaker
requiring 90 to 120 volts D.C. will improve
marvelously both tone and volume.

S -M Unipac Power Amplifiers provide
power amplification with super -power tubes
(210 or 250 type), either single or inush-pull
circuit, and all (except the 685) fuprnish B
power also (45, 90. 135 volts) to the receiver.
Where A.C. filament power is desired, an
S -M 247 or 325 transformer is readily built
into the amplifier. The 681.210 (push-pull.
$87.00) is the most powerful single -stage
amplifier made. The 681.250 at $81.50 uses
only one power tube instead of two. Type
682.210 (2 -stage push-pull, $102.00) uses a
226 tube in a stage preceding its push-pull
super -power stage. Type 682-250 at $96.50 is
similar, but with one super -power tube only
in the last stage. Type 685 ($125.00) is the
popular Public Address Unipac, using three
stages for the amplification of microphone,
radio, or record pick-ups to cover crowds up
to 10,000 people. The 685 is the only such
light -socket unit available, and presents a
marvelous opportunity.

All S -M Unipacs give to the output not
only tremendous volume when wanted, but
at all times that fidelity in tone quality which
is not to be had without super -power tubes.
The new S -M catalog gives full information
about power amplification, and is sent free
on receipt of the coupon below.

d 10 d

*Radiobuilder
S?4

Are you receiving "The
Radiobuilder" regularly?
Published every month,
this little magazine pro-
vides you with the earliest
information on forthcom-
ing &NI developments and
with operating hints and
kinks that will help you to
get the most out of radio.
To SsM Authorized Service
Stations, "The Radio -
builder" is mailed each
month, free of charge, to-
gether with all new Data
Sheets and Service Bulle-
tins as they come from
press. To all others a
nominal charge is made:
see coupon.

Audio Transformers Radically New and Different
LWAYS foremost in audio amplification, Silver -

Marshall brought a surprise to the thousands who have
regarded the older S -M audios as the summit of per-

fection, by introducing an entirely new principle in trans-
former manufacture-hailed at the 1928 R.M.A. Trade Shoe
as the greatest advance in quality of reproduction brought
forth in years.

These new S -M audios-the first transformers to give
freedom from the hysteretic distortion found in all other

1111Silver-Marshassas
sari asas s_ asp

all, Inc.
852 W. Jackson Blvd., Chicago, U. S. A.

Please send me, free of charge, the
complete S -M Catalog.

For enclosed in stamps, send me thefollowing:
.. (50c) Next 12 issues of THE RADIOBUILDEIt

($1.00) Next 25 issues of THE RADIOBUILDER
S -M DATA SHEETS as follows, at 2c each:

....No. 1. 6708. 670ABC Reservoir Power Units
..No. 2. 685 Public Address Unipac

....No. 3. 730. 731, 732 " Round -the -World" ShortWave Seta
..No. 4. 223. 225. 226. 255. 256, 251 Audio Tram -formers
..No. 5. 720 Screen Grid Six Receiver
..No. 6. 740 "Coast -to -Coast" Screen Grid Four
..No. 7. 67SABC Power Supply and 676 Dynamic

Speaker Amplifier
(503c) Sargent-Rayment Instruction Booklet

Name

Address

I

I

I

I

I

I

I

I

If you don't wish to build, yet want
your radio to be custom-made, with
all the advantages that this implies,
SM will gladly refer your inquiry to
an Authorized Silver -Marshall Serv-
ice Station near you. If, on the other
hand, you build sets professionally,
and are interested in learning whether
there are valuable Service Station
franchises yet open in your territory,
please write us.

types-are available in two sizes. The 225 first -stage and 226second -stage ($9.00 each) show a curve absolutely withoutparallel. (See E. below). The 255 first -stage and 256 second -stage (smaller transformers at $6.00 each: see curve D) arestill far in advance of any audios hitherto available at eightand ten dollars-such as seen at B, C, and D (actual curves ofthree well-known high-priced transformers).
Remember it-you can have this finer performance inevery set you build!
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SILVER- MARSHALL, Inc 852 W. Jackson Blvd.,
.9 Chicago. U. S. A.



sm SUREST SUCCESS

SETBUILDER.

IT is with unusual enthusiasm that Wholesale
I Radio Service Co., Inc., presents such sure-
fire winners as the new S -M kits. Setbuilders
looking for superior performance will find in
them opportunities unequalled.

The 710 Sargent-Rayment Seven
A station tuned in for every ten kilocycles-a

hundred stations heard in one summer evening,
in the heart of Chicago interference-that is the
performance record of the 710 Sargent-Rayment
Seven-latest masterpiece of the inventors of
the "Infradyne." The 710 is a precision labor-
atory instrument for the veteran fan. The thick
aluminum shielding and chassis, finished in
satin silver, give beauty of a strikingly appro-
priate type. Other features responsible for this
unusual performance include five sharply tuned
circuits in a four -stage screen grid r.f. ampli-
fier, all tuned by a single illuminated drum,
and provided with individual verniers. One
knob controls volume from zero to maximum.
There are no other controls. Each circuit is
individually shielded, bypassed, and isolated
from all others. New S -M transformers insure
unbeatable tone quality. The set is a joy to build,
so workmanlike is its design and layout.

The approved 710 Sargent-Rayment kit, man-
ufactured exclusively by S -M, is priced at $120.00
with cabinet.

The 720 Screen Grid Six
Here is a set which, in appearance alone, is

worthy to stand with factory products selling at
several times the price. But look further into
the Screen Grid Six-examine the four tuned
circuits-the new high -selectivity S -M 140
antenna coil-the rigid diecast gang condenser
-the screen grid r.f. stages individually shielded
in neat copper cans-and finally the marvelous
new audio transformers, described on the oppo-
site page. Then you will have some idea of the
720's overwhelming superiority in actual
reception.

Try it. See these three screen -grid r.f. stages
cut past a powerful local and reach out after a
feeble signal a thousand miles away on the next
channel (only 10 kilocycles difference!) and
deliver it with loud speaker volume. And tone
quality-well, it takes a vivid imagination indeed
to get from the mere amplification curve on the
preceding page, remarkable as it is, any idea of
the glorious beauty which transformers like
these impart to radio music.

So-when we get hold of a set carrying the
S -M guarantee, and are able to offer it at a list

price of only $72.50 for the complete kit (the
700 cabinet is $9.25 extra)-or the entire set
custom-built in this cabinet and tested in the
S -M laboratories at $102.00-then we say it's a
bargain. Order yours now!

The 740 Coast -to -Coast Four
Offers the finest performance yet attained with

this remarkable circuit. A screen grid r.f. ampli-
fier stage, regenerative detector, far finer coils
than ever before, the new Clough high -gain
audio system, and an all -metal assembly make a
receiver which cuts through local interference
only 10 or 20 kc. away. Unequalled tone qual-
ity, and an appearance (in the cabinet) identical
with the 720 Six,-yet the price is only $51.00
for the complete approved kit, with the 700
cabinet $9.25 extra. The 740 goes together easily
and simply, and will out -demonstrate ready-
made sets selling at twice its price.

The 730 "Round -the -World"
Have you had your taste of the "thrill band"

-the short wave band from 17 to 200 meters?
Down there you can hear European broadcast-
ing stations; chain programs through heavy
static; television-the low -wave band is its busy
nursery. You can hear amateurs in almost every
country, all in one evening-if you have this
neat, trim, snappy little receiver-four-tube
regenerative (non-radiating)-with one screen
grid r.f. stage and two of the S -M high -gain audio
stages. Four plug-in coils fit instantly into a
5 -prong socket on top of the aluminum
cabinet. The complete 730 kit, includ-
ing cabinet, is $51.00; the 731 (same kit
without the two audio stages, at $36.00)
converts any set to short-wave reception.
The 732 Essential Kit, at only $16.50,
contains the condensers, coils, sockets
and chokes.

Send for Our Free Dealer
Catalog and Discounts!
We are offering, this season as always,
America's biggest radio values. Mail
the coupon at the right-it will bring
you our big new catalog-FREE.
Maximum discounts to dealers. Im-
mediate shipments from stock.

WHOLESALE RADIO SERVICE CO., INC.
6 Church Street New York. N. Y. I

A Station Beery 10
cycles: The Sargent.

Rayincrit Six

740 Coast -to -Coast
Four: Best Mone-v's
Worth in the Fifty.

Dallas Class

Five Continents in
One Eve sing: 730

Short -Wave Set

Q-0
720 Screen Grid
Six: The l'ear's

Biggest Va sad

11

Wholesale Radio Ser. ice Co., Inc., mi
6 Church Street, New York, N. Y.
Please send your new FREE catalog, list-
ing S -M parts and I its as well as all
standard brands of mtrchandise.

Name

Address



1929's Leading
101
KC.
Selectivity

Read y
Aug. 30th

The Sargent- Rayment
Seven will be ready for
Aug. 30th delivery. Any
of the jobbers listed on
the opposite page should
be able to supply either
the built-up set or the kit.

SitELECTIVITY is today the most important requisite of a radio receiver. The
present congestion of the ether and the clamor of many prospective broad-
casters to get on the air make it imperative that a radio set receive one wave

channel-and one only-at a time. This means ten kilocycle selectivity or less.
"In designing the Sargent-Rayment Seven, nothing has been spared to achieve

the highest possible degree of selectivity. Not content with the final test in Chicago,
the interference centre of the United States, the set was then transported to the
West Coast where another complete test was run to make sure that the Sargent-
Rayment Seven would operate under all conditions.

"In the Chicago test, West Coast stations were picked up, and in the West Coast
test, Chicago stations were heard. This, being done in July, indicates that during
the winter months and in a favorable location, reception of stations 2000 to 5000
miles away should be possible. It is reasonable to assume that present distance
records will be smashed and some new ones set up before the season is over. The
full power of four -screen grid tubes, plus the razor -edge selectivity of the Sargent-
Rayment Seven, enable it to outdemonstrate any receiver made, regardless of
number of tubes or type of circuit. Why cannot the others do the same thing?
Because, the secrets of this circuit are in the design, and they are not being revealed."

(Signed) E. M. SARGENT.

SARGENT-RAYMENT SEVEN
Built by Silver -Marshall Inc.

"CABINET"
The cabinet problem is completely solved in the Sargent-Rayment Seven. The kit, when assembled, forms

its own cabinet. The entire outside is finished in grained aluminum, with name plate and panel indicators in
black-a distinctive appearance and totally different from the usual run of radio receivers.

For the benefit of those who prefer a darker finish, Radio Constructors Corporation will supply either
the kit or the built-up set in a crackle crystalline lacquered finish, the same dark surfacing generally used onmetal cabinet radio receivers. An extra retail charge of $10.00 is made for this, and all orders involving it
will be delayed in shipment three days to have the special finish put on.

Either the standard or the dark finished kits and sets may be bought through any of our jobbers.

Write for Free Descriptive Booklet The limited amount of space in this ad does not permit us to go
into details about the new features of this circuit. We havetherefore prepared a special 16 page descriptive booklet,-"RADIO PAR EXCELLENCE-1929"-which tells about theSargent-Rayment Seven from start to finish. This booklet, written in plain, understandable language, explains the design of thereceiver and shows conclusively just why we are able to make such wide claims for distance, selectivity and tone on theSargent-Rayment Seven. We would appreciate the opportunity to mail you a copy. Just send in your name and address.

12 Tell them you saw it in RADIO



Because of Its Selectivity, Tone
and Distance Getting Ability

a.

Seven Supreme Features

These
Features
Not
Found
in Any

Other
Kit

Ten kilocycle selectivity all over the
wave band.
More power, more amplification,
more sensitivity than ever before
available in any receiver.
All present distance records smashed.
Sets a new standard.
Efficient all over the wave band.
Plenty of power on the long waves.
Tone quality unsurpassed. Uses the
latest audio transformers. 210 or
250 tube can be used in last stage
if desired.
Tuning controlled by handsome, il-
luminated revolving drum. Only
one control for master selector. Fine
tuning verniers available for use
when wanted.
Requires no cabinet. Finished in
grained aluminum with black and
white trimmings, or in brown,
crackle crystalline lacquer.

PRICES
FOR THE COMPLETE KIT

The SM-710 Sargent-Rayment Seven Kit is complete in every respect. All parts are inspected
at the Silver -Marshall factory for both electrical and mechanical defects and are fully guaran-
teed by both Silver -Marshall and by Radio Constructors Corporation to be in first-class con-
dition. Everything is carefully packed to withstand shipment. Complete instructions for
assembling and wiring the kit are included. These instructions are so explicit and so well
Illustrated that the novice will have no difficulty in following them.

All hardware, screws, nuts, washers, brackets-everything necessary to build the set-is
included. There is nothing additional to be bought. The kit includes even the "cabinet."
Standard Model, Grained Aluminum Finish, Code Word "Mercury" $120.00
De Luxe Model, Brown, Crackle Crystalline Finish, Code Word "Venus"... $130.00

FOR THE BUILT-UP SET
The completely built, wired, and tested Sargent-Rayment Seven receiver is carefully packed in
a specially cushioned packing case. It exceeds the parcel post size limits and hence must be
shipped by express. Full instructions for connecting the set to the power supply and operating
t are included.
Standard Model, Code Word "Neptune" $150.00
De Luxe Model, Code Word "Jupiter" $160.00

1
2
3
4

6

7

DELIVERY
Commencing August 30th, we will be able to make immediate delivery throughout
the season on either the kit or the built-up set. Orders will be filled the same day
as received. Special attention paid to telegraphic orders.

Exclusive Distributors to the Trade West of the Rockies

Radio Constructors Corporation
357 Twelfth Street Oakland, Calif.

Radio Kit! Dealers
These jobbers can suppy you with

either the kit or bulk -up set

Washington
Wedel Co.. Inland Radio Co..

520 Second Ave., 922 West First,
Seattle, Wash. Spokat e, Wash.

Harper-Meggee, Inc., Fobes St,pply Co..
South 214 Howard St., Spokat e, Wash.
Spokane, Wash. Love Electric Co.,

Harper -Me gee. Inc., 732 P: cific Ave.,
4th at Blanchard St., Tacoma, Wash.
Seattle, Wash.

a
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Oregon
Stubbs Electric Co., Universal Specialties Co..

75 6th St., 40 N. Ninth St.,
Portland, Ore. Portla-id, Ore.

Southern California
Herbert H. Horn Co.,

1629 S. Hill St.,
Los Angeles, Calif.

C. C. Lawton,
1125 Wall St.,
Los Angeles, Calif.

Pacific Wholesale Radio.
Inc.,
433 East 12th St.,
Los Angeles, Calif.

Radio Supply Co.,
912 S. Broadway,
Los Angeles. Calif.

Radio Mfrs. Supply Co.,
1000 S. Broadway,
Los Angeles, Calif.

Northern
Electric Supply Co.,

370 1 1 th St..
Oakland, Calif.

Frederick H. Thompson
Co..
1131 Mission St.,
San Francisco, Calif.

Gilson Elec. Supply Co.,
1106 Madison St.,
Oakland, Calif.

Colorado
Vreeland Radio Corp.,

1639 Tremont St.,
Denver, Colo.

Rocky Mountain Radio
Corp.,
1512 Broadway,
Denver, Colo.

Reynolds Radio and
Music Co..
1534 Glenarm St.,
Denver, Colo.

Idaho
Oakley and Sons.

11th and Idaho Sts.,
Boise, Idaho

Rupert Electric Co.,
Rupert, Idaho

Nevada
Reno Motor Supply Co.,

Reno, Nevada

Yale Radio Electric Co.,
1111 Wall St.,
Los A igeles, Calif.

Indepenc ent Electrical Co.,
928 7th St.,
San D ego, Calif.

Modern Electric Co.,
308 West Center St..
Anahe m, Calif.

Sunset Electric Co..
1141 ' st St.,
San D.ego, Calif.

William! and Klentx,
409 5th St.,
Santa Ana, Calif.

California
Kimball -Upson Co..

607 E St.,
Sacramento, Calif.

Offenbai h Electric Co..
1452 kfarket St.,
San F rancisco, Calif.

Pacific Radio Sales Ca.,
357- Twelfth St.,
Oakland, Calif.

krizona
Nielsen Radio Supply Co..

311 N. Central Ave.,
Phoer ix, Ariz.

New Mexico
Packard Service Station,

417 West Gold Ave.,
Albuquerque, N. M.

Utah
Intermountain Electric

Co.,
43 East 4th South,
Salt Lake City, Utah

Radio Hardware Co., Inc.,
342 South State St.,
Salt Lake City, Utah

Lund Radio Co..
Fairy ew, Utah

Montana
Radio i.uto Supply Co.,

109 4th Ave.,
Havre, Mont.11

Dealers-Set Builders
Get established now in vour commun-

ity as headquarters for the Sargent-
Rayment Seven. Fill in the attached
coupon and send it to us for full infor-
mation.     MI       Ill   II 
Radio Constructors Corporation
357 Twelfth Street,
Oakland, Calif.

Please send me at once ful details regarding the
Sargent-Rayment Seven. I am a dealer or professional
set builder and buy my supplies from the jobbers listed
below.

Name..

Address

City and State

Name of Jobber

Name of Jobber

a

aa  



$120.00 for the KIT complete with cabinet
Sargent-Rayment Seven NOW Ready!

PRACTICALLY EVERY DEALER IN
SOUTHERN CALIFORNIA BUYS FROM

RADIO SUPPLY CO.
because we give the service!

The new Sargent-Rayment Seven, built by Sliver -Marshall,
is one of the outstanding receivers of the season. We
carry this popular Item, both in kit form and as a com-
pletely wired and tested receiver. The kit sells for $120.00,
with aluminum cabinet. The completed set sells for 1150.00,
without accessories. Your orders receive Immediate atten-
tion. Mail orders solicited from dealers anywhere. The
great demand for this new item warrants your immediate
order to avoid delay. We also carry all other radio kits in
stock and the largest line of parts and accessories on the
Coast. Usual dealer prices prevail.

RADIO SUPPLY CO.
912 So. Broadway

LOS ANGELES, CALIFORNIA

... 
40 i00001011..bh

The Season's Best Seller
Because of its Spectacular Performance

Get Immediate Delivery from
the Pacific Northwest's Jobber-

WEDEL COMPANY
Prompt deliveries of the spectacular SARGENT-RAYMENT
SEVEN can be made by us from stock. MAIL ORDER BUSI-
NESS solicited. We serve the Pacific Northwest Territory more
promptly and better than any other distributor. C.O.D. orders
accepted when $40.00 accompanies order. Balance C.O.D.
The SARGENT-RAYMENT SEVEN kit, complete with beautiful
sturdy aluminum cabinet, as illustrated above. All wiring instruc-
tions. wire, etc., go with the kit. Now ready for immediate delivery
anywhere. 8 hour mail order service on this item.

$120.00Price, list
THE COMPLETELY WIRED SARGENT-RAYMENT
SEVEN, ready to operate. Tested on the air, for selectivity, tone
and distance. Guaranteed to perform to your entire satisfaction.
A genuine laboratory custom built product, direct from the lab-
oratories of the designer.
Price, without accessories $150.00
DEALERS. WEDEL COMPANY solicits your business. Out of

town orders shipped same day we receive them. Usual
dealer discounts prevail. Tubes, speakers and standard accessories
in stock.

WEDEL COMPANY
Radio and Electric Jobbers

520 SECOND AVE. SEATTLE, WASH.

1\atiolos:j.-11104
1.000,

Larger Sales than all other kits combined!

SARGENT -RAYMENT 7
An Instant Success

July quota oversold-orders twice as heavy as antici-
pated-OFFENBACH has been selling a thousand
dollars' worth of these kits a week. The phenomenal
buying rush on this new receiver-before it was seen
or heard by the dealer-assures its success as the
biggest seller of the season. Deliveries now being
made.

ORDER DIRECT FROM
Radio Dealers Supply Service

Wholesale Division of

*Mai
ELECTRIC COMPANY

"The House of a Million Radio Parts"

1452 Market Street San Francisco, California

Offenbach specializes in dealer orders. Our dealer
prices give you a fine margin of profit and our
service is second to none. A large mail order depart-
ment is at your service. Write for complete list of
parts and accessories handled by us. We represent
more than 125 national radio manufacturers as
jobbers.

DEALERS: Send
the coupon now for
your Sargent-Ray-
ment-Seven kit, or
completely wired
receiver. Telegraph
orders promptly
filled. Mail order
service to all parts
of the world. All
tubes and acces-
sories can be pur-
chased from us at
regular dealer dis-
counts.

RADIO DEALERS SUPPLY SERVICE
Wholesale Division of

I OFFENBACH ELECTRIC COMPANY
1452 Market Street,
San Francisco, Calif.
Send me

14 Tell

V SM-710 Sargent-Rayment Kit, unwired,
List $120.00.

V ............ ____SM-710 Sargent-Rayment Set, completely
wired, List $150.00.

for which I attach a deposit of $40.00, the balance to
be paid for C.O.D. upon receipt of shipment.

Name

Street and Number

City State

11811E MN MN/ INEM NMI
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In the studio of sta-
tion WEAF, New
York, from which
some of the most
delightful programs
are broadcast.

4 Clearer reception,
finer tuning, re-
duced interference
with aluminum
equipped receiving
sets.

Reception as Fine as the Broadcast
EVERY DAY millions of families throughout

the world are listening to delightful
broadcast programs with a keener enjoyment
because their radio sets are "Aluminum
equipped."

Reception is made clearer, tuning made finer,
interference reduced to the minimum by de-
signers who have found that this wonderful
metal meets the varied needs of radio so
admirably.

Aluminum is the ideal radio metal because
it combines high electrical conductivity, per.
manence, beauty and extreme lightness.

Leading radio manufacturers recognize its
superiority. So, in many receiving sets you find

aluminum shielding, aluminum condenser
blades and frames, aluminum foil fixed con-
densers, chasses, sub -panels and cabinets.

When you see an aluminum equipped set
you will know that its manufacturer has done
everything he can to bring the true enjoyment
of radio to you-to give you reception as fine
as the broadcast.

Look for aluminum in the set you buy-if
you build a set, by all means, me aluminum.
We will be glad to send on request a copy of
the booklet, "Aluminum For R adio," which
explains in detail the many and varied
radio uses to which this modern metal is
adapted.

ALUMINUM COMPANY OF AMERICA
ALUMINUM IN EVERY COMMERCIAL FORM

2436 Oliver Building(1"Offices in 19 Principal
Pittsburgh, Pa. AL MINU American Cities

ALUMINUM
The mark of Quality in Radio

Tell them you saw it in RADIO 15



Takes the Guess
Out of

Eliminator
Building

ELECTRAD

TRU VOLT DIVIDER
A Universal Voltage Separator

ELECTRAD'S Newest Radio Achievement! A CompleteTruvolt

All -Wire Resistance Unit for the Construction of
Eliminators. It is so Arranged with Adjustable Contacts That

Proper Voltages Can Be Obtained with Any Receiver or Elim-
inator Combination.

The Truvolt Divider makes the building of an eliminator5 or power pack extremely simple. Even those who are not
versed in the technical side of radio can construct a

high grade unit in a fraction of the time required
when separate unrelated resistances are used.

16 S By dividing the filter voltage into usable values,
' N it eliminates all necessity of mathematical cal -5 culations in constructing a power pack. It

. 5 does away with a great deal of wiring and
`;., 41, N the need of voltage regulator tubes. It

". makes it possible to build a power supply5 device which is universal in its ap-..;4. .1, plication.
eft,. -7.9 5 The Truvolt Divider provides the

J k missing link in power plant con- % 4'4 V's.  Oit. "1.1 It struction and any power pack
"3 r - .7%1'

4 '0 '6'4 I:\ can be built around it. It is
designed to take care of any

1;1'4. 5 desirable load with a gen-
erous factor of safety.44,a 4

4
o *AN.

te; ,. .1:*

% 5
0 s

t: 41", s

FILL OUT
AND MAIL

THIS
COUPON

U. S. Patent 1,676.869
and Patents Pending

Case made of genuine bakelite, it will add a smart appearanceto any unit. Five potentiometer type control knobs show
values on a scale of high visibility. Can be mounted on base-board or sub -panel, or used as the front panel on a metal
cabinet, at the same time providing binding posts for allB and C voltages.

PRICE $12.50

Electrad, Inc., Specializes in a Complete Line
of Resistance Controls for All Radio Purposes.
They are on Sale at Dealers Everywhere.

ELECTRAD
Tell them you saw it in RADIO
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ckadiotorial Comment
SOME of the catch -penny radio stores are mak-

ing abortive efforts to sell so-called radio
vision receivers. These consist of a resistance -
coupled amplifier and a neon lamp to be con-
nected to the detector output of an ordinary
radio, and a specially -perforated disk to be
driven by a small motor. In the few localities
where moving -picture transmitters are yet
operated, such equipment may, or may not,
dimly show a crude image, little larger than a
postage stamp, depending upon the skill and
luck of the operator.

This makes an interesting laboratory experi-
ment for a class in high school physics. But as a
source of amusement in the home it is a complete
flop, unless the family find a joy in the exaspera-
tion of the would-be demonstrator. Stores
which sell this kind of junk without warning
the purchaser as to its limitations might well
beware of the Better Business Bureau in their
town.

These strictures do not apply to complete
transmitting and receiving outfits which are sold
for purely experimental purposes, and whose
sellers do not attempt to obtain the buyer's
money under false pretenses. Nor do they
necessarily apply to outfits for receiving still
pictures by radio, of which a number will be
available before the end of this year. But a lot
of energy will be radiated into space before we
will see a satisfying radio movie transmitted
from a station fifty miles away.

* * *

ADIO is the first of the modern inventions to
keep the family at home. Most of the

others take the family from the home. That is
one reason why the home influence has waned.
Radio's combination with the improved phono-
graph made the home still more attractive. Then
came the home movies and soon there will be the
home talking -movie, all combined in one instru-
ment for home entertainment.

Arrangements are being perfected whereby
photoplays and vaudeville acts may be heard as

well as seen in the home. As much of this equip-
ment has been developed from radio principles,
its use has a peculiar fascination for the radio
fan. In fact one of the best ways to anticipate
the eventual radio movie is to become familiar
with the methods of recording and reproducing
sounds and scenes in the talking movies. Some
space will be devoted to these developments in
future issues of this magazine, as they are laying
the foundation for future radio actualities.

RDIO experimenters who are using a photo-
electric cell for the radio :ransmission of

pictures or other purposes can gain a good idea
of its action by thinking of it as a two -element
vacuum tube, whose filament emission is caused
by light instead of heat. This thought tells the
entire story. The emitted electrons are attracted
to a plate maintained at a positive potential by
a B battery, thus causing the fow of a small
electric current whose intensity varies with the
intensity of the impinging light. This current
is amplified with other vacuum tubes in the
usual manner.

AMATEUR call letter prefixes throughout the
United States and its possessions become

the same as those of the broadcast stations after
the first of October. "W" must precede the call
letters of stations within the continental limits of
the country and "K" of stations in Alaska and
the insular possessions. Details regarding this as
well as the tentative list of other international pre-
fixes are published elsewhere in these columns.

WHAT is the "public convenience, interest
and necessity" which is named as a pre-

requisite for the granting of a license to broad-
cast radio programs? What is :he meaning of
this shibboleth which is so generally and easily
accepted as the basic principle in the law of
radio, the principle which so successfully guided
the early Radio Conferences in their delibera-
tions?

The Radio Act of 1927 and the 1928 amend-



ment thereto, in which this expression is fre-
quently enunciated, do not define it. Nor is there
any definition of it in many state statutes where
it is often employed with reference to the regu-
lation of public utilities. Apparently, like
Topsy, it "just growed."

Actually it is an outgrowth of the "public be
pleased" sentiment which replaced the old
"public be damned" policy in business. Big
business can no longer successfully ignore
the effect of its private dealings on the public
welfare. So that now the granting of a franchise
for any business which serves the public is pre-
dicated upon the benefits to the community
served rather than upon possible private profit
to the individuals who seek the privilege.

Yet the idea is so relatively new that little
provision has been made for its interpretation
and enforcement. In radio, for instance, licenses
were granted to practically all askers until the
broadcast band became so crowded that they
began to step on one another's toes. This resulted
in poor service to the listeners and a halt was
called on indiscriminate licensing. Service to
the public became the criterion.

These are the rules of the game which must
be interpreted and applied by the Radio Com-
mission. It is up to the Commission to decide
what is to the public convenience, interest and
necessity.

The Commission, the broadcasters and the
public are agreed that there are too many sta-
tions on the air. It is undoubtedly to everyone's
convenience, interest and necessity that the num-
ber of stations be reduced. But it is indeed diffi-
cult to decide which stations should be the goats
to be sacrificed.

Each station naturally objects to being se-
lected as a goat. It brings great masses of docu-
mentary evidence to prove that it has committed
no sin which justifies it being sacrificed. It se-
cures thousands of letters and telegrams in
praise of its service. Usually this praise is
from a local community or from a special group,
such as a religious sect or a political following.
It ignores the fact that other local communities
or special groups, whether a farm, labor or re-
ligious bloc, may consider the station neither
convenient, interesting, nor necessary.

So the main point at issue, as developed in the
many hearings that the Commission has held,
seems to revolve about the question as to what

constitutes the "public" whose convenience, in-
terest and necessity is to be served. Is it the
church people or the sport followers, the farmer
or city dweller, the laborer or capitalist, or any
other special group? Obviously it is no one of
these several differentials. The public to be
served is the integration of all of them, or at
least of a large majority of them.

This broad and impartial analysis seems to
be that followed by the Commission in making
its decisions. While special groups may feel ag-
grieved, they should realize that inasmuch as
there is not room for every special group, the
smaller special groups must give way to the
larger and to the general rather than to the par-
ticular interest. The majority should be served.

Nor need any worthwhile minority not be
represented. Those stations which are catering
to the tastes of the majority are willing to sell
time to any minority interest that, will put on a
program of general interest. Thereby the minor-
ity has an opportunity to convert some of the
majority to its way of thinking.

This discussion is necessarily abstract, as is
any broad statement of general principles in-
tended to apply to all cases. But it is fully in
accord with the purpose of the radio law to
prevent interference between stations and to rec-
ognize that the public interest must be para-
mount to private profit in broadcast service.

* * *

RADIO is a good and practical answer to the
question of what should be done with the

greater leisure which the American people have
gained as a result of shorter working hours and
labor-saving machinery. The lack of culture of
which Europeans sometimes accuse us can and
is being supplied by radio. And now that Tex
Rickard has decided that broadcasting hurts
boxing box-office receipts, the stations can find
time to broadcast some more cultural form of
program.

Radio has already advanced the standard of
musical appreciation in America. It can per-
form the same service as regards art and liter-
ature. Many stations are beginning to find a
greater public response to programs which com-
bine instruction with entertainment.

* * *

DVERTISING over the radio has killed the
applause card. The listener doesn't give

applause when he receives applesauce. Ap-
plause is de -cored applesauce anyway.
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AQUESTION often asked and variously
answered is, "Why do not more
airplanes carry radio equipment ?"

Especially was this query manifest dur-
ing that gloomy period when so many
ocean flights were terminating disas-
trously, when so many venturesome
aviators were disappearing without a
word to indicate what fate had over-
taken them in their daring attempts to
prove the superiority of man over time
and space. The general public is at a
loss to understand why an agency which
can so effectively summon aid to the
storm -tossed ocean liner cannot with
equal facility bring help to a disabled
airship.

Why are aviators in general antago-
nistic toward having their planes equip-
ped with radio? What can be done to
reverse their attitude? The average avi-
ator doesn't want radio. He has his
hands full, without taking upon himself
the additional burden of operating a
"wireless station."

Although this condition applies more
closely to the solo flyer, nevertheless on
long trips, such as trans -oceanic hops, it
is more than likely that two persons
would have enough to do merely keep-
ing the ship aloft and upon her course.
In Ruth Elder's vivid account of her un-
successful attempt to reach Paris in the
"American Girl" it is made very clear
that handling a plane is anything but
child's play. When Captain Haldeman
relinquished the controls to her occasion-
ally she could dominate the speeding ship
only by exerting every atom of strength
and will power she possessed. Nor should
we suppose the plane was any more doc-
ile when the captain was at the stick.
What with manning the controls, keep-
ing a constant watch over the indicators
on the instrument board, having one eye
on the thermometer, another on the
lightning -riven clouds into which they

Flying Radio
By GEORGE T. CONNER

were dashing headlong, feeling out the
motor-coaxing it here, humoring it
there-always striving with mind and
muscle and instinct to avert swift disas-
ter, there was little time left for any
sort of sidestepping for either pilot or
passenger-a case, we might say, where
the passenger certainly earned her pas-
sage!

In the event of trouble every moment
is precious. The ship must be watched
as intently as a new-born babe getting
off to a bad start, or an invalid slipping
toward a bad end. The craft is a frail
thing and small. Whatever steps become
necessary for its preservation must be
taken without delay, for there is small
chance of a long respite after disability
during which calls for help may be sent
out and answered. So it behooves the

Wind -Driven Generator for Aircraft
Transmitter

much he demands in return from it. If
he is willing to accept one-way signalling
for his benefit, or a limited two-way com-
munication, then racio most assuredly
deserves a place in the cockpit or cabin.

The problem of the "air liner," with

R. C. A. 75 -watt Aircraft Transmitter for 45 and 600 Meters. Also Antenna Reel, Key
and Send -Receive Switch

pilot to concentrate strictly upon the
business of flying, allowing his ears to
become attuned to no other signals than
the motor's drone and the roar of the
wind down the sides of his ship.

From the foregoing it may seem there
is nothing to be gained by the lone flyer
who would have his plane equipped with
radio. Yet, everything depends on how

R. C. .4. 550-850 Meter Aircraft Radio Receiver
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its comparatively spacious accomodations
for an operator as an operator, sufficient
lifting power so that the weight of radio
equipment does not rcquire a sacrifice at
some other place, there is no excuse for
not having an efficient installation on
board. With the smaller planes, how-
ever, there is ground for an honorable
excuse. Even so, it is deplorable that any
ship, whether it carry one or a hundred
persons, attempt a flight across trackless
wastes of water without this ultra -mod-
ern means of contact with land. Is it
really of necessity that they do so? Is
it because of stubbornness or foolhardi-
ness on the part of aviators? Isn't the
reason to be found in the backwardness
of radio, perhaps?-its failure to keep
pace with the times?

If the solo flyer is to carry radio as a
part of his equipment it must be well
nigh automatic or he cannot use it. Is
it possible, then, to build an automatic
radio signalling device for the benefit of
the "lone eagle"? If so, what should
such a set be designed to accomplish?
We do not want so much a means of the

(Continued cn Page 44)
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An Automatic Field Strength Recorder

IS THERE a conflict between the re-
flected wave, traveling along the
upper atmosphere, and the wave

skirting the ground, producing well-
defined maximum and minimum values
of signal intensities with increasing dis-
tance? That is to inquire, are daylight
radio signals heard with greater clarity
at 800 miles than at 500 miles, due to
interference between the wave reflected
from the sky and the one hugging the
earth?

This riddle in radio -wave propagation
is the subject of a nation-wide study,
enlisting the cooperative efforts of many
eminent physicists, including Dr. L. W.
Austin of the Bureau of Standards;
Dr. Greenleaf W. Pickard of Newton
Centre, Mass.; and Prof. C. W. Ed-
wards, head of the department of phy-
sics of Duke University, Durham, N. C.
The observing instruments will be
trained on the long -wave stations of the
R. C. of A., chiefly those located at
Rocky Point, N. Y., and New Bruns-
wick, N. J.

The results of these observations will
be of world-wide significance, since the
experiments are prompted by wave -
propagation theories that are in disagree-
ment between the different countries.
For example, J. Hollingworth, a phy-
sicist of England, discovered that the
strength of signals received at Aberdeen,
Scotland, was three times as great as
those intercepted at Manchester, Eng-
land, although the latter city was several
hundred miles nearer the transmitting
station than Aberdeen. These daylight
experiments, on a wavelength of 14,000
meters, afforded evidence of interference

By S. R. WINTERS

between reflected and ground waves, re-
sulting in increased field strength with
increasing distance.

"The measurements which have been
made in Washington on the transatlantic
stations of the R. C. of A. have not
shown any definite periodic change of
intensity with distance, at least in the
daytime," reports Dr. Austin. These
stations, operating on wavelengths be-
tween 11,500 and 16,100 meters, are
situated at distances of 251 to 660 kilo-
meters from Washington.

"At night," continues Dr. Austin,
"there is plenty of evidence of inter-
ference between reflected and ground
waves, as the signals from the stations at
435 and 660 kilometers have fallen with
considerable regularity far below their
day values during the summer, while
those from the two stations at 281 kilo-
meters have risen slightly at night, or
remained fairly constant. The con-
ditions of experiment are, of course,
somewhat different from those in Eng-
land, inasmuch as the signals are meas-
ured at one point and the transmitting
stations at the various distances transmit
on somewhat different wavelengths.

"Nevertheless, since these experiments,
some of which have been continued over
many years, indicate a regular falling
off of intensity with the distance in the
daytime, it would seem that they must
be held to be in disagreement with the
results of J. Hollingworth in England.
Therefore, it would seem very desirable
to carry out further measurements in
other places, some of which might well
be on signals over water as over land
of different characteristics." These varia-

Automatic Field Strength Reorder at the Bureau of Standards
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tions in signal strength at varying dis-
tances from the transmitting station
practically nullify existing radio trans-
mission formulas.

"Since the discovery of the great
variability of the signal intensity at dif-
ferent times," points out Dr. Austin,
"the general interest in transmission
formulas has been much diminished, as
it is evident that any formula laying
claim to general accuracy would be so
complicated that it could hardly be of
practical value even if our knowledge of
the subject were sufficient to derive it.
The most that can be claimed for any
formulas thus far suggested is a very
rough approximation of the actual re-
sults averaged over very long periods.
Thus far there has been no attempt to
produce a formula applicable to the
ultra short waves."

The apparatus employed at the Bu-
reau of Standards for conducting the
experiments pertaining to radio -wave
phenomena is more intriguing, if not as
significant, than the tests. The recorder
is automatic, measuring the strength of
both radio signals and static. E. B. Jud-
son of the Laboratory for Special Radio
Transmission Research, who designed
the equipment, describes this unique
radio receiving set that tunes itself as
follows:

This recording system was designed
for the purpose of obtaining some knowl-
edge of the behavior of radio signals and
atmospheric disturbances through diurnal
periods. With this apparatus it is pos-
sible to obtain hourly observations of
the field strength of several different
stations and atmospheric disturbances
throughout 24 -hour periods.

The entire apparatus is controlled by
a clock which at different five-minute
periods during the hour actuates a series
of relays, automatically turning on the
receiving set and amplifiers and tuning
to the desired stations.

The receiving set is the conventional
three -circuit type, having a tuning range
of from 60 kilocycles (5000 meters) to
12.0 kilocycles (25,000 meters). Two
antenna are used, one having an effec-
tive height of 16 meters for reception of
trans -Atlantic stations and atmospheric
disturbances, while the other has an ef-
fective height of 1.5 meters, and is used
for nearby American stations. In order
to insure a greater constancy of sensi-
tivity, only audio -frequency amplifica-
tion is used. This consists of two stages
of transformer coupling, followed by
four stages of resistance -capacity coup-
ling. With this arrangement as long
as all the filament currents remain con-
stant and the plate voltages do not

(Continued on Page 50)



Improvements in the All -Purpose Tube

DELVING into the history of radio
usually makes dry reading, and
the reader may find this compila-

tion of historical data in the same
category. However, useful information
on vacuum tubes is always valuable as a
handy reference, and in this particular
case, we have found that little is known
of the actual improvements which have
been made in the mechanical and elec-
trical characteristics of the well-known
"A" tube.

In Fig. I are shown seven tubes which
represent the development of the "A"
tube, which, until the advent of a.c. sets,
was the most popular tube in use. While
some of the changes represent details in
the base or glass bulb alone, the picture
has been prepared with the idea of en-
abling anyone to identify any of the
tubes he now has in use, particularly as
to their approximate age.

When broadcasting first became popu-
lar, in 1921, the tube then in general
use was the type '01, used for all pur-
poses in the sets of that day, except that
a special detector of the same mechanical
design, with gas filled bulb, was used.
The '01 required 1 ampere of filament
current at 5 volts, and had about the
same characteristics as regards imped-
ance and power output as the present
day '99 dry cell tube. If a set had seven
or eight tubes, an enormous load was
placed on the battery, and even a lowly
two -tube set drew as much current as
modern eight -tube outfits. The '01 is

tube No. 1 in Fig. 1.
In the spring of 1922, this was super-

seded by the '01-A, tube No. 2 in the
picture, having a Y4 ampere filament at
5 volts, a plate impedance of 10,000
ohms, and a mutual conductance of 800

By G. M. BEST

I

Fig. 2. Changes in Structure of "A" Tube Elements

micromhos at 90 volts plate and zero
grid voltage. By cutting the filament
consumption to one-fourth, a great in-
centive to multi -tube sets was created,
and thereafter five- and six -tube tuned
r.f. sets came into general use. The first
"A" tube had a tipped bulb, and the
interior of the glass was coated with a
rainbow -colored deposit, created by the
combination of gases within the tube and
a compound of phosphorus and mag-
nesium, during the process of manu-
facture. The base was the so-called
"Navy" four -prong standard, of brass,
with short prongs for contact with the
socket springs.

In 1923, the tube was improved by
the use of a tipless bulb, No. 3 in Fig. 1,
thus minimizing the possibility of dam-
age due to contact of the tip with other

objects. The coating on the interior of
the glass was silver in color, as in all
present-day tubes, due to the use of
magnesium without phosphorus in the
"getter" or gas -absorbing material.

In the fall of 1924, electrical, as well
as mechanical, improvements were made,
and the tube No. 4 in the picture was
the result. Besides constructing the base
of bakelite instead of brass, the elements
of the tube were made more rugged, and
the grid and plate structures were moved
closer together, and closer to the fila-
ment, thereby increasing the mutual con-
ductance of the tube to 1000, and re-
ducing the plate impedance to 8000-
8500 ohms. This change, due to the
increased mutual conductance, improved
the performance of s!ts using the tube.

(Continued on Page 48)
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The Plate Resistor Receiver
Directions for Building a Seven -Tube A. C. Receiver of Unusual Excellence

Tins receiver is described because of
the rather interesting circuit ar-
rangement of obtaining good sensi-

tivity over the whole broadcast band of
from 200 up to 550 meters. The special
compensating feature was developed
from another circuit, when it was
thought possible to apply the idea to
r.f. amplifiers. The principle upon which
it works is the plate to ground capaci-
tive reactance varying with frequency.

As a general rule, any receiver using
one or more stages of radio -frequency
amplification in straight transformer
coupled circuits is unsatisfactory, because
the amplification at the short wave-
lengths is greater in comparison with
that at the upper end, due mostly to
regeneration. Another disadvantage is

that the selectivity varies greatly over
the broadcast band, being very poor at
the lower wavelengths. This selectivity
of course varies with the volume control
adjustment when the latter is ahead of
the detector. This means that when the
control is set for most local reception,
the regenerative effect is not very notice-
able and so the selectivity suffers since
the resistances of the tuned circuits are
greater. This is true because the high fre-
quency resistance of practically all com-
mercial coils or transformer secondaries
is several times higher at the short wave-
lengths than it is at the upper wave-
lengths.

By FRANCIS CHURCHILL

The circuit, shown in Fig. 1, is not
offered as a cure-all for both of the de-
fects of variable amplification and se-
lectivity, but as a step towards bettering
this condition. The amplification, with
a good r.f. transformer, is nearly con-
stant over the whole tuning range when
ordinary d.c. or a.c. tubes are used. The
selectivity seems to be more constant also
for the reason given later in this dis-
cussion.

Referring to Fig. 1, the plate resist-
ances, labeled R, are semi -variable from
0 to about 1,000 ohms. On one side of
these resistances are the phase changing
condensers, if such are necessary, and the
r.f. transformer primaries. The phase
controlling condensers C may not not be
necessary with most r.f. transformers
and may be replaced with .004 or .006
mfd. by-pass condensers. On the other
side of the resistances R are the chokes
for supply plate voltage, and the plates
of the r.f. tubes. The r.f. chokes used
have the effect of a small condenser over
the broadcast band, the values varying
from 4 to 5 micro-microfarads. This ca-
pacity is in parallel to the plate to fila-
ment capacity of the tube in each case,
giving a value of 10 or 12 mmfd. This
capacity has a reactance varying with
frequency according to the formula X=
1/27rfC, or inversely as the frequency.
In other words it is a more efficient by-
pass at the low wavelengths, (highest

Top Fiew, showing Shielded R.F. Stages

frequencies) than at the upper wave-
lengths of the broadcast band. The re-
sistances R tend to isolate this capacitive
reaction from the r.f. transformers,
which means that the increased amplifi-
cation at the lower wavelengths norm-
ally present is counteracted by this
capacitive reactance. It is simply an
electrical scheme to balance the amplifi-
cation over the broadcast band and so
removes the necessity for mechanical
equalizers such as variable primary
coupling.

It was mentioned previously that the
selectivity seemed to be better also. This
applies to the case of an amplifier wherein
grid resistors are used to stop oscillation.
The same reasoning for grid resistors,
applies concerning gain characteristics
except that the capacitance is between
40 and 100 mmfd. for the grid to fila-
ment capacity. This large a capacity, sev-
eral times that of the plate circuit, tends
to by-pass too much of the r.f. energy to
filament, as it is of too low an impedance
to allow high voltages to build up across
the grid to filament. In receivers using
grid "suppressors" or resistors, the re-
sistance is generally less than 1000 ohms
so as not to entirely isolate this large
capacity from the capacity of the tuned
circuit. This puts a very inefficient con-
denser with a differing phase angle across
the tuning condenser, and so tends to
give poor selectivity. This applies espe-
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cially to the shorter wavelengths where
the value of this poor condenser ap-
proaches that of the tuning condenser.

I imagine that there will be several
"kick backs" about the above reasoning.
Nevertheless it is a fact and the only
reason the grid resistor type of r.f. ampli-
fier gets by, is due to regeneration. Re-
generation tends to sharpen the tuning;
however, when the volume control of the
receiver is cut 'way down, there is very
little regeneration present. Most volume
controls are either filament or plate cur-
rent control types which reduce the
amplification of the r.f. stages. This ab-
sence of regeneration makes it difficult
to separate one local broadcast station
from another, especially on the lower
wavelengths.

By using the resistances in the plate
circuit instead, the grid to filament ca-
pacities are simply in shunt to the tun-
ing condensers and have about the same
phase angle, so are purely additive,
thereby providing better selectivity,
whether there is regeneration present or
not.

No special details of this receiver are
given, with the exception of the experi-
mental receiver shown in the photograph.

.005,41f,
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Fig. 1. Circuit of Plate Resistor Receiver
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Most set builders or experimenters will
wish to use parts which they may have
on hand. Probably any parts will work
satisfactorily or an existing receiver ma)
be modified to incorporate these resist-
ances. For those who are interested in
a few details of the experimental re-
ceiver shown, the following information
will be in order.

The coils are of a double solenoid
spaced winding type for use with .00035
mfd. tuning condensers. These coils may
be made by winding 130 turns of No.
26 enameled wire on 1 y2 by 3 in. tubes
with each turn spaced slightly. This
makes 65 turns for each coil of the
double solenoid and the windings should
be in such a direction that the top turn
of each forms a regular figure eight.
The plate tap is taken from the 20th
turn on one of the double coils. The de-
tector coil has a tickler feedback coil
which consists of 15 turns wound so
as to make a continuous winding with
the secondary. The first double solenoid
has a two turn primary for antenna
coupling. The antenna coil itself should
have about 150 turns on a 2% or
44 in. diameter for a small antenna. A
larger antenna will require a smaller coil

Power Plant Assembly

1017, Off
227
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and so a tapped coil is a very convenient
arrangement. Double solenoid coils were
used because of the small external field.
This is desirable when using small cop-
per shielding cans such as those shown
in the photograph. These cans measure
about 3 x 6 x 5% in. and have the tops
and bottoms made to slip on in a manner
similar to an ordinary tin -can cover.

The double drum dials are arranged
to control the antenna series tuning con-
denser and the four -gang tuning con-
densers. The volume control Ri consists

ohm taper -wound wire re-
sistance. The audio amplifier is mounted'
on the same baseboard but at the op-
posite end from the detector tube. The
audio amplifier consists of a very high
quality transformer coupled single stage
and push-pull stage. With the particular
transformers shown, it was necessary to
shunt the secondary of the first trans-
former with a % meg. leak in order to
reduce the a.c. hum to an inappreciable
amount. This leak does not reduce the
signal strength practically any, but it
does act as a termination for the trans-
former and so seems to reduce the "char-
acteristic" a.c. hum when a.c. tubes are
used.

The proper values of C bias are ob-
tained by means of semi -variable re-
sistors of the values shown. R2 should be
about 800 ohms for the number of tubes
used in this receiver. Since the resistance
R2 is used to provide 40 volts or so bias
on the grids of the two 171 power tubes
in the push-pull stage, the B power sup-
ply unit should be capable of supplying
about 40 milliamperes at 220 volts d.c.
on the high voltage tap. The 45 and
135 -volt taps can be taken off from a
single shunt resistor or one from each
two resistors; the advantage of using
two resistors is that there is less tend-
ency for audio feedback.

The B power pack and filament sup-
ply transformer should be mounted on

(Continued on Page 54)
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Rebuilding An Electro-Dynamic Speaker

TliOSL who are experimentally in -
clined will be interested in a de-
scription of how an old Magnavox

electro-dynamic horn speaker was con-
verted into a cone type unit, thereby re-
juvenating an otherwise obsolete unit,
and permitting the enjoyment of the
latest type of loudspeaker performance
at small expense.

The old speaker was of the horn type,
with a 6 -volt d.c. field, and a moving
coil attached to a diaphragm. As the
field coil, with its associated shell and
core is ideal in the construction of an
electro-dynamic cone, this was removed
from the old speaker, and the horn and
diaphragm assembly discarded. In dis-
assembling the speaker, the spring ring
at the throat is removed by taking out
the screws, so that the outer cover can
be taken off. Next remove the aluminum
diaphragm by taking out the circle of re-
taining screws about its edge, lifting the
diaphragm very carefully, straight up.
The moving coil will then be seen at-
tached to the diaphragm by a small
aluminum spider. Carefully cut the leads
from the coil at about TA in. from the
winding form and free the coil and form
from the spider, retaining only the coil
for future use. Remove any remaining
hardware from the magnet assembly,
until the flat top plate, in the center of
which is the circular air gap, is exposed.
This plate can easily be removed, and
the core, around which the field coil is
placed, is seen.

In the exact center of the end of this
core drill and tap a hole Y4 in. deep, for
a 6-32 machine screw, after which the
metal plate can be replaced, and no fur -

By WM. BOSTWICK and T. MCLEAN

ther work will be required on the mag-
net or its housing. Clean out all metal
chips around the air gap, as their pres-
ence would cause bad scratching of the
coil itself, and impairment of the per-
formance of the speaker.

The construction of the paper cone
and its supporting medium is the most
difficult part of the job, but should offer
no particular trouble if instructions are
carefully followed. Fig. 1 shows the
completed cone assembly, and can be re-
ferred to during the process of manufac-
ture if any points on its construction are
not fully understood. A perfect sheet of
high-grade drawing paper about a foot
square will be required, and it should be
laid out in accordance with the dimen-
sions given in Fig. 2, using a compass
and ruler to get the dimensions accur-
ately recorded on the paper. Having
cut out the cone, including the trimming
of the taps at the apex, the lap
should be stuck to the opposite edge of
the piece to form the cone, using Du-
pont's Household Cement for the job.
Next place the cone with the base down
on a flat surface and bend all the tabs at
the apex into a position perpendicular to
the cone base. This done, place the mov-
ing coil which was removed from the
original speaker assembly on the cone so
that the tabs are all inside, and so that
the coil fits firmly against the shoulder
formed by the cone. Cement the tabs
against the inside of the coil form, first
making sure the coil is true with refer-
ence to the cone. Use only enough ce-
ment to hold as the inside diameter of
the coil form must not be decreased.

Next solder two No. 38 or 40 enamel

Fig. 1. Cone Assembly, showing Moving Coil with Flexible Leads
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copper wires to the two leads from the
moving coil, and bring them out to the
edge of the cone, cementing the wires
and joints solidly to the cone at all
points. At the edge of the cone connect a
pair of heavier flexible wires, which may
be run out long enough to reach the out-
put transformer. The leather ring,
which can be clearly seen in the pictures,
is next fastened to the edge of the cone,
completing the cone assembly proper.
This ring should be of very thin calf-
skin, such as is used by pipe organ manu-
facturers, and the thinner the better,
consistent with mechanical strength. It
should be cut in three or four sections
3 in. wide, and cemented to the rim of
the cone, allowing a X3 -in. lap all the
way around. Where the different sec-
tions of cut leather meet, use a plain butt
joint, with no lap, if possible.

The paper washer for centering the
cone is the last job on the cone, and may
be made from the same material as the
cone proper. This is cut exactly as

Cyr Our
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Fig. 2. Layout of Cone and Centering Washe

shown in Fig. 2, using a razor blade or
manicure scissors. The washer is ce-
mented solidly to the cone as shown in
Fig. 3, taking care that it is parallel to
the base of the cone. The exact position
of this washer is taken care of by its size,
so cut as shown, and place it as far to-
wards the apex of the cone as it will go.

The mounting of the cone may be ac-
complished in a number of different
ways, and in factory built jobs it is usu-

(Continued on Page 57)

Fig.3. Cone in Place on Baffle Board



Radio Picture Transmission and Reception
Photoelectric Equipment and Methods for Visual Communication

By JOHN P. ARNOLD, Departmental Editor

PICTURE RECEIVING METHODS
II. Latent Images

IN
THE first article of this series the

common methods of visibly recording
a picture transmitted by wire or radio
were discussed. Here we consider
some photographic methods by which a
latent image of the original picture is
first received. This involves the subse-
quent photographic processes of develop-
ing and printing before the picture can
be seen. The limitations of this latter
method have been discussed, especially
the fact, as Dr. Ives has pointed out, that
the receiving operator cannot, "by using
his photographic knowledge and exper-
ience, choose the printing media and de-
cide upon the conditions of exposure and
development." Although it is possible,
by voice communication, for the sending
operator to instruct the receiving station
in these matters, this not only involves a
speech channel between the stations, but
does not solve other difficulties that arise
when it is not possible to watch the
process of recording.

Despite these difficulties, there is no
doubt that photographic recording pro-
duces pictures of superior quality. We
will study two of these methods, one
which makes use of a special form of gal-
vanometer and the other a corona dis-
charge acting on sensitive paper.

Berjonneau, Belin and Korn, among
other investigators, have recognized the
advantage of using some form of gal-
vanometer to control the intensity of a
beam of light. Thorne Baker, in the
third chapter of his book, "Wireless Pic-
tures and Television," describes the in-
struments most suitable for picture re-
ceiving systems. Among these the most
notable are the string type, such as the
Einthoven galvanometer, and the mov-
ing coil type, as represented by the
oscillographs of Blondel and Duddell.

The "light -valve" is a form of gal-
vanometer especially designed for pic-
ture receivers. Its operation is based on

Fig.l. Details of Light Valve

the familiar principle that a wire, carry-
ing a current in a magnetic field, is dis-
placed at right angles both to the direc-
tion of the field and the direction of the
electric current. The instrument, shown
in Fig. 1, was designed by E. C. Wente
and is employed in the Bell system of
picture communication. In the drawing,
R is a flat ribbon carrying the picture
signals. This ribbon is deflected to one
side or the other of a small aperture in
the pole piece of the magnet, P, through
which passes a beam of light. The com-
plete optical system is shown in Fig. 2.

Fig.2. Optical System Used in Picture
Recording

If the field strength of the magnet is
constant, the force acting upon the wire
will be proportional to the picture sig-
nals which, in turn, represent a faithful
electrical translation of the light and
shade of the original picture. Therefore
the movement of the ribbon past the
aperture can be made to control the in-
tensity of the light that falls upon a
photographic film placed on the receiv-
ing cylinder. In the diagram, V is the
light valve, C the receiving cylinder, L
the light source and D and S the lens
system.

Considering the movement of the rib-
bon in only one direction past the aper-
ture (as would be the case where the
picture signals are represented by vary-
ing direct current), it is possible, by
changing their relative positions, to have
a given signal either close or open the
aperture. Thus a positive or negative
of the original picture may be recorded
on the photographic material. This ad-
justment also affords a means of con-
trolling the "tone range" of the picture;
that is, the ratio of the blackest por-
tions of the picture to the lightest.

When such valves are used for re-
ceiving, two radically different types of
picture structure may be obtained. These
are known as (1) variable width and
(2) variable density pictures.

1. This type of picture is obtained
when a sharp image of the light valve
aperture is formed on the sensitive sur-
face of a photographic film placed on
the receiving cylinder. The finished pic-
ture is then built up of lines of vary-
ing width, but of constant density. This
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structure, greatly enlarged, is shown in
Fig. 3.

MEM.
Mar

Fig... Structure of Picture Recorded by
Variable Width Method

2. Pictures of varying density, but of
constant width, are produced when dif-
fused light through an aperture of fixed
length falls upon the photographic sur-
face. If a structure of about 100 of
these bands per linear inch is secured
and the bands are exactly continguous,
the completed picture resembles the ordi-
nary photographic print, Fig. 4.

Fig.4. Example of Variable Density
Recording

Of the two methods, at least in the
matter of the quality of the results, the
variable density pictures are preferable.
The variable width pictures are very
similar to one type of photo -engraving
(the "line cut") used in newspaper illus-
trations. It is also possible to record the
picture with dots, instead of lines, by
using a sectored disc between the light
source and the photoelectric cell at the
transmitter. This would be fairly easy
to do in the case of direct current trans-
mission, but is something else again
where carrier currents are concerned.
However, Dr. Ives, of the Bell Labora-
tories, recently described a method by
which the picture is composed of rec-
tangular dots of various sizes. This is
a considerable improvement and much
more pleasing to the eye than the vari-
able width picture.

Whether a picture should be received
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as a photographic negative or positive is
a problem which cannot be discussed at
length in this place. It is sufficient to
state that, for variable density pictures,
a positive transparency is placed on the
transmitting cylinder and is received on
a photographic negative. For variable
width pictures, a positive is employed at
the transmitting station and may be re-
corded as either a positive or negative.
As a fact, there are eight possible com-
binations in sending and receiving pic-
tures with the use of light valves and
photographic materials, but the most sat-
isfactory are the methods just described.

IDENTIFICATI 3N
WANTED

22 0 19
20 0

FuLICE b,..

Specimen of Commercial Telepholograpl
Transmission

In the Cooley Rayfoto system, the
latent image is recorded on slow photo-
graphic paper due to the corona dis-
charge from a needle -point stylus riding
over the surface of the paper. The direct
action of the discharge eliminates the
necessity for a complicated optical sys-
tem or the use of light valves. Since it
is possible to use rather insensitive photo-
graphic papers due, probably, to the ac-
tinic qualities of the spark (i. e., rich in
ultra -violet rays), the recording can be
carried on without resorting to dark
room illumination. An oscillating circuit
feeds into a Tesla coil and the high po-
tentials produce the corona discharge at
the point of the stylus, thus affecting the
photographic paper. It is understood that
the manufacturers of this apparatus also
expect to take advantage of the visible
printing methods described in the pre-
vious article. This will merely require
the substitution of a paper which will
be discolored by the corona discharge
in accordance with the variation of the
picture signals.

M. Belin reports that China has
taken to picture transmission. It only
remains for some demon historian to
discover that the Chinese invented
phototelegraphy and had progressed to-
ward television about the time Marco
Polo left the court of the Great Khan.

STANDARDIZATION OF PIC-
TURE TRANSMITTING

EQUIPMENT

IT WOULD seem rather early, one might
say to advocate the standardization
of picture communication apparatus.

The radio manufacturers, it may be
argued, found little necessity for con-
forming to restrictive standards of de-
sign or construction until after the in-
dustry had been well established; more-
over, in the case of "still" pictures, there
is yet no intensive production at all.
Such facts must be admitted, but consid-
ering the immediate future, they do not
fit the case. Presently we shall see why.

The present status of the picture com-
munication art must be understood to
grasp the fact that the broadcasting of
pictures will soon be an actuality. It is
well known that the commercial service
of transmitting facsimile messages, draw-
ings, and photographs over telephone and
telegraph lines, over submarine cables
and by radio, has been established for
some time. This is purely point-to-point
communication for which the users may
be paying $16 per lineal inch of picture.
Decency suggests that the radio public
do not make a party wire of these trans-
missions; for a lack of secrecy naturally
hurts the companies engaged in this
work.

Of greater interest to the radio listener
is the fact that enterprising broadcasters
are beginning to recognize the program
value of pictures. Already several East-
ern stations have established this as a
part of their regular features and it is
rumored that in all 150 stations have in-
dicated their intention of installing pic-
ture transmitters. One manufacturer has
just begun the production of reception
apparatus and several other companies
are known to be developing systems of
their own.

With this indication that the broad-
casting of pictures will soon become a
fact, we are in a better position to under-
stand the need for standardization. In
comparing aural and visual communica-
tion, we must note a fundamental dif-
ference. In the design of a speech re-
ceiver we have little need for taking
into account the type of transmitting
apparatus or the method of transmission.
In the reception of pictures, however, the
design of the receiver is largely governed
by the transmitting system, of which
there are many. The various systems are
so radically different that, if a number
of them should be developed for radio
broadcasting, the possessor of one type
of receiver would be in somewhat of the
same position as the man who has a
radio set which will tune to only one sta-
tion. Obviously this is not a very satis-
factory state of affairs.

In pointing out the necessity for
standardization, no attempt has been
made to indicate how this may be ac-
complished ; for that would require a
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thorough understanding of along just
what lines the various manufacturers are
working. It does seem, however, that
some agreement could be reached in re-
gard to synchronism, scanning, the me-
chanical details of printing apparatus,
and the size and structure of the pic-
tures, without stifling individuality in
designing the apparatus.

Such concessions or self-imposed re-
strictions, which are necessary to insure
uniformity, should not work any serious
hardship upon the individual manu-
facturer; but, in any case, it can hardly
be questioned that the matter of stand-
ardization must be considered at this
time if the broadcasting of pictures is
to become a popular form of entertain-
ment.

PICTURE TRANSMISSIONS
BELOW is given a list of broadcasting

stations which are, or have been,
transmitting pictures in one form or an-
other. These transmissions are sporadic,
especially in the case of television tests.
As yet, nothing in this field is very
definite.

"Still" Picture Transmission
WOR (422 m.)-Kearny, N. J.
WMCA (370 m.)-New York, N.Y.

Television Tests
WGY (380 m.)-Schnectady, N. Y.
WRNY (370 m.)-New YorkN.Y.
WLEX (40 m.)-Lexington, Mass.
WCFL (484. m.)-Chicago, Ill.

WGY television broadcasts are sched-
uled for 1:30 to 2:00 p. m. on Tuesday,
Thursday and Friday and for 10:15 to
10:30 p. m. on Sunday, on 379.5 and
31.4 meters. The speed of the 24 -line
scanning disc is 20 revolutions per sec-
ond.

II. LIGHT SENSITIVE CELLS
Kunz (Phys. Rev. 7, p. 62, 1916;

Astrophys. Jour., 45, p. 69, 1917) has
designed a cell which is quite free from
"dark currents." The central bulb, of
glass or quartz, is 3.5 cm. in diameter,

Kunz Cell

on the silvered inner walls of which is
deposited an alkali metal making contact
with the cathode terminal C. The anode
is a platinum ring, 2 cm. in diameter,
across which are stretched fine wires of
platinum or silver. The long quartz
sleeve E and the platinum "guard ring"
B, (the latter being grounded) reduce
leakage currents to a minimum. Such
cells are adaptable for accurate measure-
ments as well as for picture transmis-
sion and other general applications.



Shield Grid Tube As Short Wave Amplifier
Directions for Building An Efficient Non -Radiating Three -Tube

Short Wave Receiver

By G. M. BEST

TO INCREASE the range of short wave
receivers is the earnest wish of all
amateurs, as the use of the r.f.

amplification ahead of the already per-
fected regenerative detector has not
proved to be satisfactory with three ele-
ment tubes, at frequencies higher than
four or five million cycles. Short wave
superheterodyne receivers have been very
satisfactory in many instances, but are
usually complex in construction and
operation. Hence, the shield grid tube
has afforded a happy solution to the
problem, and it is coming rapidly into
general use as an amplifier at the short
waves.

Several excellent circuits using the
shield grid tube as an r.f. amplifier have
been developed during the past year, and
recently several manufacturers have an-
nounced kits for building short wave re-
ceivers employing a single stage of shield
grid r.f. amplification, with regenerative
detector and the usual audio frequency
amplifier equipment. But there are
other reasons besides increasing the sen-
sitivity of the receiver, for using the
shield grid tube, the principal one being
to insulate the regenerative detector cir-
cuit from the antenna system.

All regenerative short wave receivers
radiate energy into the antenna system
when the detector is oscillating, and
hence will produce annoying squeals or
whistles in neighboring short wave re-
ceivers. Up to the present time this
has not proved objectionable due to the
relatively few short wave sets in use, and
these are scattered over a wide area. But
as short wave reception becomes more
popular, particularly with experimental
television in view, single circuit regen-
erative receivers will become as unpop-

.000/S le,

Fig.l. Three -Tube Short

Arrangement of Apparatus in Three Tube

ular as they were on the broadcast band
three or four years ago. It is particularly
important to prevent radiation from a
short wave receiver due to the fact that
such radiation is quite likely to travel
phenomenal distances, as witnessed by
the records made by Col. Foster at
Carmel, Calif., with a single '99 tube.

Aside from prevention of radiation,
and increase in sensitivity by the use of
the shield grid amplifier, we also have
the elimination of an annoying effect
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Wave Receiver for Shield Grid Tube

Receiver

caused by the antenna on the operation
of the regeneration control. When the
receiver is tuned to a wavelength cor-
responding to the fundamental wave-
length of the antenna system, or any of
its harmonics, sufficient energy is drawn
from the tuned circuit by the antenna
system to stop the tube from oscillating,
so that it is necessary to increase the
capacity in the tickler condenser by a
considerable amount at any of these
points. This is particularly annoying
when moving rapidly over a waveband
while hunting for stations. By placing
a radio frequency amplifier tube be-
tween the regenerative circuit and the
antenna system, this effect is entirely
eliminated.

Most of the shield grid short wave
sets so far described in radio publica-
tions have used a completely shielded
r.f. amplifier, with tuned input circuit
as well as tuned plate, and thus requir-
ing two completely shielded units. This
also required two sets of plug-in coils
for any given waveband, for one unit
consisted of the antenna coil, with asso-
ciated tuning condenser, and the shield
grid tube, while the other unit consisted
of the regenerative r.f. transformer, r.f.
chokes, and the detector tube. If the r.f.
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stage is not well shielded, coupling be-
tween tuning units will occur, and the
set will be unstable, as well as being a
bad squealer, as the r.f. stage will surely
radiate into the antenna system. Also,
unless this shielding is good, the antenna
effect noted above will still impair the
operation of the feedback control.

Of course with a well shielded tuned
r.f. amplifier like that of Don Wallace,
which was described in detail in May
1928 tt ADIO, and with the antenna
coupled, to the input circuit of the shield
grid tube through a small condenser,
unusually good results with extreme dis-
tance reception are had. But it is not
always practical to build a completely
shielded set, and many do not like the
extra control which is thereby intro-
duced. In Mr. Wallace's receiver, the
tuning of the antenna coil is sufficiently
broad so that the dial can be set roughly
for the waveband which is to be received,
and left ip. that adjustment while the
fine tuning is accomplished with the con-
denser shunted across the plate coil.
For anyone who requires maximum se-
lectivity and freedom from interference
from nearby short wave transmitters,
Mr. Wallace's arrangement is to be
highly recommended.

For receiving short wave broadcast
stations, television experiments, or trans-
mission of radio pictures, the shield grid
tube can still be used to advantage on
the short waves without the use of
elaborate shielding, by using the circuit
shown in Fig. 1. Here the tuned input
circuit to the r.f. tube is replaced by an
r.f. choke so designed that it has the
smallest possible amount of distributed
capacity, and thereby makes an excellent
aperiodic input circuit for the average
outdoor antenna. This choke is used
through all the short wavebands, and
the only coils which have to be changed
when switching bands are the tuned
plate and tickler coils, which can be
obtained as a plug-in unit ready made.
A receiver using this circuit is shown in
the picture, which indicates the arrange-
ment of baseboard and panel apparatus.

The two tuning controls, detector fila-
ment rheostat, switch and the output
jack are mounted on a 7 x 14 in. panel,
with a baseboard about a foot square for
the rest of the equipment. The plate
tuning condenser in the r.f. amplifier cir-
cuit is at the right of the panel, looking
at the picture, and in back of it is the
shielded grid tube and input choke. The
tube is enclosed in a copper shield, with
special mounting for the socket, the leads
being brought out through holes in the
baseboard. While this tube shield is not
strictly necessary, it keeps the shield grid
tube isolated from the rest of the circuit,
and prevents instability due to the close
proximity of the tuned circuit to the
elements of the tube.

The two inductance coils are mounted
in a single unit, in the center of the
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baseboard, with detachable construction
so that several coils may be used for dif-
ferent wavebands. The plate feedback
condenser associated with the tickler coil
is at the left-hand end of the panel. The
detector tube is in back of the tickler
condenser, with a cushioned socket to
prevent trouble from microphonic tube
noises.

As shown in the circuit, Fig. 1, there
are two other r.f. chokes required, one
in the B battery return lead to the plate

LIST OF PARTS FOR SHORT
WAVE RECEIVER

I Panel 7x14x3/16 in.
1 Baseboard 12xI2x3/4 in.
1 .00015-mfd. variable condenser
I .00025-mfd. variable condenser
2 Tube sockets
I Cushioned socket
1 Audio transformer
I Set of plug-in coils, with mounting (see

text)
2 R.F. chokes, Ili m.h.

1 R.F. choke -special for antenna circuit
1 .00015-mfd. grid condenser
1 7-meg. grid leak with mtg.
2.005-mfd. by-pass condensers
1 4 -ohm fixed resistance
1 10 -ohm fixed resistance
1 IS -ohm fixed resistance
120 -ohm rheostat with switch
1 Output jack
1 Cable plug with terminal
2 Vernier dials
1 Binding post for antenna
1 Copper tube shield, with flexible connector

(shield optional).

of the r.f. amplifier tube, and one in the
plate circuit of the detector. The former
is mounted to the right of the coil mount-
ing, and the latter to the left, in the
picture of the set. A .005 or .006 mfd.
bypass condenser is connected between
the B battery end of the tuned plate coil
and ground, and another condenser of
the same size is used to keep the shield
grid at ground potential, insofar as high
frequencies are concerned.

A grid bias of 1% volts negative, for
the shielded grid tube, is obtained by
means of the voltage drop across a 10
ohm fixed resistor placed in the negative
filament lead to the tube, and an addi-
tional resistance of 15 ohms is placed in
the positive filament lead to keep the
total voltage across the tube filament at
approximately 3.3, when a 6 -volt battery
is used.

The audio transformer shown in the
picture was an old Western Electric coil
made for the Signal Corps during the
war, and now widely used by amateurs
on account of its 9 to 1 turns ratio. It
has been a favorite item in army surplus
stock sales in recent years, and has no
advantages over any other good high
ratio audio transformer. If the receiver
was to be used for music or speech only,
it would be better to use two stages of
audio with high quality transformers of
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lower ratio, but for telegraph purposes
principally, for which this particular set
was intended, a high ratio transformer
with one stage of audio makes a satis-
factory combination, and saves one tube.

In wiring the set, the leads were made
as short as possible. The filament wires,
B battery return leads, and everything
except the grid and plate wires were
cabled together, so as to reduce the po-
tential between wires, at high fre-
quencies, as much as possible by means
of the capacity between them. As can
be seen in the picture, the connections
between the various bypass condensers,
grid condenser and leak, and other im-
portant high frequency leads were made
as short as possible, in some instances the
apparatus itself becoming the connecting
lead between two other pieces of equip-
ment. Battery connections were brought
to the set through a flexible cable and
connector plug, but any arrangement
suitable to individual needs may be used.

The ground connection can be made
at the negative A battery, and the an-
tenna is connected to the grid of the
shield grid tube, at the point where the
flexible grid connector joins the r.f.
choke terminal. The control grid con-
nection to the shield grid tube is made
at the tip of the bulb, and the G termi-
nal of the socket into which the tube is
plugged is the shield grid, which is con-
nected to the 45 -volt B battery.

The tuning coils used in this set were
all wound on 2 in. low loss forms, the
coil for the 20 -meter band having 3
turns of No. 18 enameled or silk cov-
ered wire for the tuned plate coil, and
the same number of turns of No. 26
silk covered wire for the tickler coil.
The tickler coil is placed inside the tuned
plate coil, at one end, and is about 1
in. in diameter. For the 40 -meter band,
the tuned plate coil has 8 turns, while
the tickler has 4 turns, and for the 80
meter band the tuned plate coil has 19
turns and the tickler 5 turns. By the
use of a small diameter form, the field
of the coil is limited to a short space,
and reduces the interference due to di-
rect induction from local stations.

A negative grid bias of 4% volts is
supplied to the audio amplifier tube,
through one of the battery cable leads.
This battery is not strictly necessary for
code reception, but it permits greater un-
distorted output, and greatly prolongs
the life of the tube, since the plate cur-
rent is cut in half. A 4 -ohm fixed re-
sistance keeps the filament voltage at 5
volts or less, and this tube as well as
the shield grid tube have not other fila-
ment adjustments, the rheostat control-
ling only the detector filament.

In tuning this set, the same procedure
is followed as that for a receiver having

(Continued on Page 59)



A High Range Vacuum Tube Voltmeter
Constructional Details of a Novel Instrument Having a Range of 0-500 Volts

By HARRY B. LUBCKE

BY UTILIZING the properties of the
vacuum tube to the fullest extent
it is now possible to build a self-

contained, single -tube, single -Metered
vacuum tube voltmeter with a useful
overall range of 0-500 volts. As is the
case with the ordinary vacuum tube volt-
meter the instrument draws no current
from the external circuit and operates
equally well on d.c. or a.c. of any fre-
quency.

With the instrument all ordinary lab-
oratory measurements employing a
vacuum tube voltmeter can be made and
many others in addition because of its
extended range. All radio receiver and
socket -power voltages can be measured,
including the high -plate voltages of the
new 210 and 250 type power tubes. All
receiver plate currents can also be meas-
ured by virtue of 0-1, 0-10, and 0-100
m.a. ranges provided for the indicating
meter and brought out to terminals for
external use.

A low range of approximately 0-10
volts uses the vacuum tube in the con-
ventional voltmeter hookup, the voltage
measured being impressed on the grid
and the increase in plate current due to
rectification read on the meter. For the
intermediate and high ranges, of 0-100
and 0-500 volts, an inverted vacuum
tube connection originated by Terman
of Stanford University is used. Here the
voltage measured is impressed on the
plate, a positive potential is placed on
the grid, and the change in grid current
noted. The change in grid current is a
decrease, due to the fact that a negative
charge is given the plate from the meas-
uring or external circuit.

The limit of input voltage with the
conventional vacuum tube voltmeter is
reached when the grid begins to swing
positive, for precision work at least, since
a current drain from the measuring
source cannot be tolerated.

By inverting the vacuum tube, how-

Fig.2. Panel View

ever, i. e., making the plate the control
electrode instead of the grid, this limita-
tion is removed. The grid is maintained
at a positive potential by a suitable bat -

Fig. 1. Circuit Diagram of Vacuum Tube Voltmeter

Fig. 3.

tery and the indicating meter inserted
in this circuit. The plate is made nega-
tive by the impressed voltage, its poten-
tial affecting the grid current but to a
much less extent than the grid voltage;
by an amount approximately the recip-
rocal of the amplification factor of the
tube.

It was found that by varying the
resistor in the grid circuit the input
voltage range covered by a given tube
and meter could be changed from some
low value of perhaps 0-50 volts for no
grid resistance to practically an infinite
value for a very high resistance.

Since the negative charge on the plate
tends to decrease the grid current, the
IR drop in the grid circuit series re-
sistor is a maximum for zero input, the
meter reading some arbitrary maximum
value. Increasing the value of input po-
tential decreases this current, conse-
quently decreases the IR drop and in-
creases the absolute grid potential, all
of which tends to keep the grid current
constant. It is evident that a large value

Assembly Details of Voltmeter

of series resistance makes this variation
in grid potential great, nullifying the
effect of the plate in a large measure,
and thus making the input voltage range
corresponding to a given meter scale -
length great.

With the 199 type tube used and the
0-1 m.a. meter a 2000 -ohm grid series
resistance gave a 0 -100 -volt range, and
a 50 -000 -ohm resistor a 0 -500 -volt range.
By using values of one or two megohms
it will be seen that ranges up to several
thousand volts are easily obtainable, the
limit being the flashover voltage of the
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tube, a factor susceptible to increase
through the use of a larger tube.

The diagram of connections of the in-
strument is shown in Fig. 1. The two
switches flanking the milliammeter rep-
resent the single range -change switch
shown on the panel in the upper right-
hand corner of Fig. 2 and in the lower
left-hand corner of Fig. 3. The upper
position of this switch, "500," connects
the 50,000 -ohm resistor and meter in
series with the grid for the 0 -500 -volt
inverted vacuum tube range; the next

Fig.4. Construction of Tapped Switch

position, "100," the 2000 -ohm resistor
for the 0 -100 -volt range; the third posi-
tion, "10," the 2000 -ohm resistor and
meter in series with the plate for the
normal vacuum tube 0 -10 -volt range;
and the bottom position "F," a 100 m.a.
shunt in the filament circuit across the
meter for indicating the filament current
of the tube.

The switch proper is of double arm
rotary construction as shown in the de-
tailed drawing, Fig. 4. Each arm passes
over a set of 7 contacts located on the
subpanel around which the switch is
built, and consists of two spring bronze
blades, both bearing on the contacts to
give a constant resistance assembly. The
lower arm is insulated from the shaft
by bakelite or fibre washers and connec-
tion made to it by soldering on a flexible
"litz" pigtail. Connection is similarly
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made to the upper arm by soldering to
the shaft at its lower extremity, both
pigtails being soldered to the external
circuit wires and held under 6-32 screws
marked D and Q in Fig. 4. Connections
are made to alternate switch -points
among the group of seven, giving the
four positiong required while the inter-
vening ones serve as dead points to pre-
vent short circuits. The subpanel is held
to the main panel by two 1 in. 6-32
screws.

The panel drilling details are given
in Fig. 5; the placing of the apparatus
being evident from the pictures. The
socket is mounted beneath the panel,
only the top extending above, for sake
of neatness. The wiring was done with
celatsite insulated bus rather than
stranded wire to secure permanence of
calibration.

The 0-100 m.a. shunt is soldered be-
tween the "+100" external binding post
of the meter and the + filament termi-
nal of the socket. Two No. 30 B & S
Advance resistance wires in parallel have
the proper resistance for the make of
meter used. The 10 m.a. shunt is sold-
ered between the spring leaf of its push-
button switch shown at the side of the
meter, and one terminal wire of the
meter. This shunt is permanently across
the meter save when the push-button is
pressed for taking readings and is a
vital protection aid. Approximately 12
in. of the No. 30 wire is required, which
is wound on a piece of 1/16 x y8x 1 in.
fiber non -inductively; that is, the wire is
bent in the middle and wound on double.

The shunts are adjusted to their
proper resistance by scraping and chang-
ing the length of wire for the 100 and
10 m.a. sizes, respectively. A calibration
circuit consisting of a storage A battery,
a variable resistance of the clarostat
variety, an accurate 0-100 m.a. milliam-
meter as standard, and the instrument

Fig.5. Panel Drilling Details
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meter with shunt, are all connected in
series and the shunts adjusted until both
meters read the same.

With the ordinary vacuum tube volt-
meter connection several calibration
curves are possible of attainment by im-
posing widely different values of A, B
and C batteries. However, an optimum
calibration range exists for any given
tube and meter which utilizes the scale
of the meter to the maximum, the tube
to cut-off, and maintains the grid al-
ways negative. This range has been de-
termined for this instrument and is se-
cured with 60 m.a. filament current, 90 -
volt B battery, and 13% -volt maximum
C battery.

For this calibration a source of a.c.
potential of variable, known magnitude
is connected to the "low" input termi-
nals marked L-L, on the instrument
and in Fig. 1. This can best be a small
step-down transformer with secondary
shunted by a potentiometer, and a 0 -10 -

volt a.c. voltmeter connected between
one end and the slider, which terminals
are also attached to L-L.

Before the power is turned on the
filament current is set to 60 m.a., using
the instrument meter by turning the
switch to "F" and adjusting with the
rheostat "R." The 90 -volt B battery is
connected, the range switch placed on
"10," and the C battery voltage adjusted
with the potentiometer "P" until a small
current is flowing, say .05 m.a., the first
meter division, which value is always
taken as the zero reading. Then the
power is turned on and the input voltage
varied in approximately %-volt steps,
the input voltage and corresponding
meter reading being noted and recorded.

The 0-100 and 0 -500 -volt ranges are
calibrated with a variable source of d.c.
voltage and suitable high range volt-
meter. A block of used B batteries or
a B socket -power device is suitable. The
voltmeter need be accurate, but not
necessarily of the high resistance type.
The + side of the source is connected
to the "+H" binding post, the negative
to the "-H."

The filament being set at 60 m.a. and
the input shorted, the B battery voltage
is adjusted to give a full scale reading
of 1 m.a., which takes about 9 volts for
the 0 -100 -volt range and 50 volts for the

(Continued on Page 57)
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R. F. Chokes and Methods of Testing

ACOMMON use for radio -frequency
chokes is in transmitting sets,
where they are used to feed oper-

ating voltages to the plate, or grid, of
the tube oscillator. In such a case the
d.c. battery, generator, or rectifier -filter,
is usually in parallel with all or part of
the r.f. circuit, and to prevent shorting
the radio currents a choke in the d.c.
branch is necessary. There are particular
advantages that are gained by using the
shunt method of feeding voltages to the
tube. The r.f. and d.c. circuits are
thereby made independent; the tuning
condenser and inductance are not hot
with dangerously high -plate voltage; the
d.c. supply may be picked up from any
convenient point, such as biasing resistor,
voltage divider, etc., independently of
the r.f. return path.

This latter point is of particular in-
terest in r.f. amplifiers. Just as in audio
amplification speaker filters are used to
separate a.c. and d.c. components, so in
radio amplification filters may be used
and advantages of the same sort realized.
The r.f. plate currents from two or
more amplifiers find a common path in
the plate supply unit, and if this common
path has appreciable impedance, unde-
sirable couplings that may give rise to
instability are had. The r.f. chokes can
be used to return each r.f. current di-
rectly to its respective filament, and the
d.c. alone will flow through the common
impedance. With the shield -grid ampli-
fier more or less juggling has to be done
to keep the direct and alternating cur-
rents in their proper places.

The three principal functions of r.f.
chokes might be stated in a negative
way: For an oscillator, connecting the
choke across the r.f. circuit must not de-
crease the strength of oscillations; in the
r.f. amplifier, connecting the choke for
shunt feed must not cause a loss in out-
put voltage; and in filtering, the choke
must let little or no r.f. current flow
through it. The first two statements are
more or less equivalent-the one case is
for a self-excited, and the other for a
separately excited oscillator. All three
statements give the requirements of a
choke in terms of effect, rather than
cause. As the optimum choke is best de-
termined by experiment, the basis of
choke comparison should be in terms of
effect rather than in terms of cause --
causes such as impedance value, positive
or negative reactance, r.f. resistance,
natural period, and so on. Obviously de-
sirable qualities for a choke, also, are
that it be physically compact, and that it
be effective over a wide wave range.

A choke might be measured for r.f.
leakage by a circuit such as that in Fig.

By G. F. LAMPKIN
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Fig. 1. Circuit for Testing R. F. Chokes

1. The choke is connected in its normal
position in an oscillator, and the d.c. and
r.f. components through it are separated
by another choke and a condenser. A
.005-mfd. or larger mica condenser pre-
vents d.c. from flowing in the a.c. branch
and registering on the thermogalvan-
ometer. The condenser reactance is
around 32 ohms at 1,000 KC., so that
the auxiliary choke need be only of in-
different construction to shunt the great-
est portion of the r.f. into the condenser
and thermogalvanometer. The d.c. me-
ter, if desired, measures the d.c. through
the circuit. The thing that must be
watched is that the capacity and induct-
ance of the filter elements are not such as
to resonate at or near the working wave.
If so, a circulating current would be
built up around them and the reading of
the thermogalvanometer would be no
measure of the r.f. leakage through the
choke under test. As a rule the leakage
will be too small to read accurately on
the ordinary 100 -milliampere thermogal-
vanometer, except in the case of the rela-
tively high -power transmitters. It is
possible to get relative readings at small
powers, however, by using a fixed crystal
detector and low -range milliammeter in
the dotted circuit of the diagram for in-
dicating the leakage current.

The statement that a choke should not
decrease the strength of oscillations, nor

cause a loss in output voltage, gives a
clue to a very good method of testing
r.f. chokes. The various chokes which it
is desired to test may be put in an oscil-
lating circuit, and the resulting strengths
of output for each determined. This
method was followed when it was de-
sired to find a more compact choke than
a single layer of No. 32 enamelled wire
wound on a 1x5 in. cardboard tube,
which had been in use in the units of a
crystal -controlled transmitter. The
transmitter was capable of operation
anywhere from 50 to 100 meters, and it
used the second harmonic of the crystal,
so that the total wave range over which
a choke was desired to operate was 50
to 200 meters.

That versatile instrument, a grid -
meter driver, was at hand, made up in

Fig.2 (a). Series Feed Hartley for
Comparison Test

(b). Shunt Feed Hartley for R. F.
Choke Test

the Hartley circuit of Fig. 2a. A Gen-
eral Radio 1000-mmf. variable con-
denser, a plug-in coil of ten turns of
No. 14 DCC 3 -in. in diameter, a CX-

(Continued on Page 56)

Circuit Driver with Test Chokes
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TECHNICAL BRIEFS

SEVERAL queries have been received in
regard to the circuits or nature of
the amplifying equipment and loud-

speakers used in Movietone and Vita -
phone talking movie installations. While
detailed information on these systems is
not yet available, a brief description of
the equipment used is herewith published
for those who are interested, and un-
doubtedly these data will be of interest
to experimenters, especially those work-
ing with power amplifiers.

The Vitaphone and Movietone sys-
tems differ principally in the manner of
making a permanent record of the
sounds associated with the episodes
which are to be filmed. The Vitaphone
places these sounds on a phonograph rec-
ord disc almost identical in character
with those sold for general use, except
that their diameter is often larger, due
to longer periods of continuous record-

ing, frequently exceeding ten minutes
time. The Movietone photographs the
sounds on a small strip of the film used
for taking the pictures, so that the pic-
ture appears on the screen as a square
rather than a rectangle, due to the voice
strip taking up a small amount of the
available space ordinarily occupied by the
picture. The audio frequency amplifiers,
at the projection end, in the theatres are
the same for either type of installation,
except in the manner of converting the
sound into electrical impulses. The
relative space occupied by the picture
and sound record is clearly seen in Fig. 1.

In the Vitaphone an electro-magnetic
reproducer converts the mechanical vi-
brations of the phonograph needle into
electrical impulses, the same as in the
Electrola or the Panatrope, and a fix (

stage audio frequency amplifier magni-
fies these impulses to an amount sufficient
to operate from four to six loud speakers,
which are placed on the stage in back of
or to one side of the screen. The ampli-
fier consists of three stages of resistance
coupling, in one unit, with a non -micro-

phonic type of tube, followed by a push-
pull fourth stage using transformer
coupling, and a push-pull fifth stage
power amplifier. The fourth stage uses
tubes of the Western Electric 205-D
type, having a power output of approxi-
mately 1% watts per tube, and the fifth
stage uses Western Electric 211-D tubes,
commonly known as the 50 -watt size,

32

This department replaces the former
Queries and Replies page. and in addition
to containing answers to questions of
general interest, a considerable amount of
technical and semi -technical information will
be included each month. New radio develop-
ments, useful data on radio theory and
practice, and on subjects allied to radio will
appear in each issue. Where personal answer
to questions is required, a fee of 25 cents
per question or diagram should be sent.
Special diagrams, requiring an unusual
amount of time to prepare will carry an
extra charge, and the correspondents will
be notified of the amount of this charge
before answer is made.

Fig. 1. Section of Moyietone Film

but actually delivering about 7 watts of
undistorted power at audio frequencies
per tube. To supply power to the last
two stages individual rectifier systems
are employed. The push-pull fourth
stage is supplied by a full wave rectifier
using two of the same type tubes as are
used in the associated amplifier, and the
fifth stage is also supplied by a full wave

RADIO FOR SEPTEMBER, 1928

rectifier using two 50 -watt tubes, with
the grids and plate connected in parallel.
Neither of these rectifiers are used to
supply any of the other stages, the first
three resistance coupled tubes receiving
their plate supply from dry cell batteries.

The filaments of the tubes in the last
two stages are operated from raw a.c.
through a step-down transformer, while
those of the preliminary stages are con-
nected in series and operated from a
storage battery. The input equipment of
the Vitaphone consists of a phonograph
turntable and synchronizing equipment
for starting the record at the same in-
stant that the beginning of the motion
picture film is projected on the screen,
together with the electro-magnetic pick-
up. The spiral groove on the record
starts at the center of the disc and works
out to the edge, the opposite from the
system used for standard disc records for
public use. This is supposed to produce
less wear on the groove, and to prevent
jumping of the needle. The record travels
at half the speed of ordinary disc records.
The output of the electric pickup is con-
nected to the five -stage amplifier, and the
amplified output supplies the horns back
of the screen.

In the Movietone system the sound
waves are photographed in the form of
parallel black lines on the film, and to re-
produce these lines the film is passed in
front of a narrow aperture in the form
of a slit in a metal plate, a powerful,
concentrated filament mazda lamp pro-
viding the illumination at the aperture.
The optical system is shown in Fig. 2.
The variation in the intensity of the
light caused by the passage of the photo-
graphed record of the sound on the film
across the aperture, causes a variation in
the intensity of the beam of light which
is projected on a photoelectric cell.
These light variations in turn produce
fluctuating currents in the output of the
photoelectric cell, and are magnified by
the five -stage amplifier so as to operate
the loud speakers. Due to the fact that
the motion picture film, while being pro-
jected on the screen, is pulled across the
picture aperture intermittently at the
rate of 16 times a second, the sound
waves are recorded slightly out of step
with the corresponding pictures, so that
at the instant the picture is being pro-
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jected on the screen the piece of film
having the associated sound record is be-
ing pulled smoothly past the photoelec-
tric cell aperture, about a foot below the
picture aperture.

The loud speakers are controlled by in-
dividual rheostats, so that the volume of
any individual units may be adjusted.
The units are built on the electro-
dynamic principle, except that an expo-
nential horn is used instead of the cus-
tomary cone. According to published state-
ments this unit has a conversion efficiency
from electrical to sound energy varying
between 10 and 50 per cent in the fre-
quency range of 60 to 7500 cycles, with
a 50 per cent efficiency through most of
its range. The moving coil consists of a
single layer of aluminum ribbon wound
on edge, the turns being held together
by insulating lacquer, the coil being
fastened to a diaphragm made of a piece
of aluminum alloy, two thousandths of
an inch thick. The horns are equivalent
in performance to a straight projector
over ten feet long, but due to being de-
signed on the reflex principle occupy a
much smaller amount of space without
losing their effectiveness.
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Fig. 2. Method of Movirione Projection

SURPRISINGLY small amount of in-
formation is available about the

properties and characteristics of the dry
type filter condensers, such as is used in A
battery eliminators. With capacity ratings
which range from 1500 to 3000 mfds.,
it is a source of wonder to the unin-
formed as to how such a high capacity
can be attained in so small a space, since
most of them are no larger than an ordi-
nary 1% -volt dry battery.

Most of these condensers consist of
sheets of foil wound around a core of
impregnated compound, which provides
a considerable leakage path between the

two plates, as much as several hundred
milliamperes at the load voltage. In a
recent bulletin issued by the Aerovox
Company, some interesting data were
given. It appears that the capacity varies
with the voltage applied across the ter-
minals. Whereas a condenser might
measure 2000 mfds. at 6 volts, it would
have about 1500 mfd. capacity at 12
volts, and only 100 mfd. at 90 volts.
determine the capacity of the condenser
at any given working voltage, a.c. is
applied to its terminals, but with an
ammeter in series with the line and a
voltmeter across it to measure the im-
pressed voltage and current drawn by
the condenser. The capacity of the con-
denser is then found from the formula

Ix 106
=--

2

where C is the capacity in mfds., 1 the
current in amperes, E the impressed volt-
age, and f the frequency of the alternat-
ing current source.

The dry A condenser is polarized,
which means that it behaves normally if
-connected to the output of the rectifier
with the proper polarity, but if reversed,
the leakage current through the con-
denser will be so great that the condenser
will soon heat up and become damaged.
The condensers may be connected either
way when first put in use, but once they
are placed in the circuit under working
conditions, they should not be reversed
thereafter. Most of the condensers now
on the market have a conservative
capacity rating at a given voltage, and
at the customary commercial frequency
of 60 cycles.

AtEADER asks why it is that a re-
ceived signal which is too weak to

operate a detector tube is able to operate

a tube used as an r.f. amplifier. Also
why antenna circuits of factory -built sets
are as a rule untuned.

Van der BO found that the ordinary
detector tube, for a readable signal, re-
quired a high frequency voltage of be-
tween .01 and .05 volt, so that when
voltages below .01 are impressed on the
grid, the detected signal would be in-
audible. Hence, to obtain an audible
signal, it is customary to place amplifiers
ahead of the detector, to step up the
voltage to that required for readable
signals. Even though the signal was
inaudible in the detector output, it might
still be there in measurable quantities,
and by placing audio frequency ampli-
fiers after the detector tube, the signal
could again be heard. However, this is

not as practicable as amplifying the
signal before it enters the detector cir-
cuit, since the amount of amplification
obtainable from existing audio frequency
apparatus is limited. Many of the
signals received by the average broadcast
receiver have effective voltages of only
a few millionths, which, while sufficient
in amplitude to operate a tube as a radio
frequency amplifier, will not furnish the
detector grid with sufficient voltage to
have a readable signal at the output.

Practically all factory -built receivers
use aperiodic antenna coupling, with an
untuned coil of few turns, closely coupled
to the first tuned circuit. Undoubtedly,
better selectivity could be obtained by

tuning the antenna circuit, but this
would require a separate control, as the
tuning curve of the antenna tuning con-
denser, and that of the condensers across
the secondaries of the r.f. transformers,
are entirely different in slope, so that a
gang condenser could not be used. The
usual antenna tuned circuit consists of

a loading coil, variable condenser, and a
coupling coil, all placed in series between
the antenna and the ground. To tune
the antenna system through the broad-
cast band, and yet use a gang condenser
for all the tuned circuits including the
antenna, a different type of tuning con-
denser would be required for each indi-
vidual antenna system, and this would
be commercially impractical. Thus the
system of untuned antenna and three or
more tuned circuits in the r.f. amplifier,
used to obtain sufficient selectivity, is

the almost unanimous choice of the
radio manufacturers today.

A correspondent asks what is meant
by giving the 115 -kilocycle superhetero-
dyne the designation "115 K.C. Super."
The average superheterodyne circuit or
kit uses the frequency of the intermediate
amplifier as the trade name or circuit
designation, and since this time-honored
practice originated with this magazine in
1924, when the 45-K.C. superheterodyne
was first announced, the intermediate
frequency designation has been used ever
since.
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With the Amateur Operators
DESIGN AND CONSTRUCTION
OF 5 AND 10 -METER RECEIVERS

By A. BINNEWEG, JR.
Willi successful two-way communica-
tion already accomplished on 10

meters, experimenters are centering their at-
tention on the 5 -meter band. Receivers for
these bands require considerable attention
for effective operation. The circuit for 5 -

meter use is shown in Fig. 1.
The grid condenser and the grid -filament

capacity are in series and the resultant
capacity is in shunt with the tuning con-

tions of low voltage wherever possible. A
small 20 -turn Lorenz winding in the filament
lead helps out.

Since the two condensers are close to-
gether, the dials on the panel will interfere.
One can either allow the dials to overlap,
use a small knob on the throttle -control, or
else set the shafts, and the two sections of
panel, at a slight angle. A vernier dial is
necessary as the set will be adjusted to tune
over a fairly large frequency range. If
properly adjusted, very little change in
throttle -control capacity will be necessary,
over the range used.

A conventional type of short-wave an -
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Fig. 1. Circuit of Meter Receiver

denser, thus decreasing the allowable induc-
tance or capacity in the tuning circuit. The
series arrangement consisting of the grid
condenser, the grid -plate capacity and throttle
condenser is also in parallel with the tuning
circuit and gives rise to somewhat the same
result. To minimize these "loading" effects,
the tube capacities should be as small as pos-
sible; the smaller they are, the less the de -
tuning of the tuning circuit when the throttle
condenser is operated. Since the throttle -
control is in series with two fixed condensers,
the detuning effect call be practically elimi-
nated, even at 5 meters, by using tubes of
small internal capacity, a fairly small grid
condenser, and by using a comparatively
large throttle -condenser, operated near a
maximum setting. This applies, in a degree,
to all short-wave receivers. The size of
parts necessary will depend upon the fre-
quencies used.

Experiments show that best all-around re-
sults are secured with small grid condensers
in spite of a possible small decrease in grid
voltage. Regeneration is easier, and some
tube filaments, under amateur operating con-
ditions, do not deactivate as quickly, prob-
ably due to the decrease in oscillating cur-
rent passing through the filament. Capacities
of 5 and 10 mmfd. have given good results,
and these are readily constructed as small air
condensers. Stiff leads are soldered at right
angles to two small 1A -in. diam. round plates
and fitted into small binding posts, which
securely hold them, when once adjusted.

The r.f. chokes should be arranged as
shown in Fig. 1. The self -capacitance of a
winding can be reduced by winding it in sec-
tions and separating them, since there is
capacity between each and every turn in the
winding. The final result is a series of
parallel circuits having a high L/C ratio
and a minimum possible circulating -current
loss. The arrangement acts as a series of
wavetraps, in this case, and if the number
of turns in each trap is chosen so that the
frequency -characteristics "overlap," a high
impedance is obtained over the entire tuning
range. The chokes should be used at posi-

tenni.' will serve, but the coupling -coil
should consist of 1 or 2 turns about 2 in.
in diameter. A series condenser if used,
should not be over 100 mmfd.; at 5 meters,
30 nunfd. max. is plenty. Due to high resist-
ance, antenna "dead -spots" are often very
broad and cause regeneration troubles; the
antenna should be disconnected while adjust-
ments are made, and coupling should be
very loose when it is used.

These receivers often require excessive
"feed -back" for proper regeneration, show-
ing that the losses in the tuned circuit are
high, or that there is an r.f. leak somewhere;
the choke may be poor or some metal part
may be too close. With the proper choke of
parts, and care in placing these, very good
results will be obtained.

The ordinary, short-wave condenser is too
large for 5- and 10 -meter use, even though
cut down. For short leads, compact arrange-
ments, and all-around efficiency, midget con-
densers should be used. The inductances

should be made small in diameter, should
be mounted on the backs of the condensers
and away from the front of the set. The
most logical arrangement is to have the tube
socket mounted between the two condensers
so as to give the shortest possible leads. The
tuning condenser should usually have a
capacity of about 15 mad. and it is conve-
nient for 5 -meter work to have the throttle
control about 45 mmfd. max.

Extension handles on the condensers are
necessary; 1/j in. bakelite rods fitted into
commercial attachments for this purpose
serve very well. With some types of midgets,
a short length of brass rod can he threaded
to fit the shaft and the extension handle. If
midgets are used, and the inductances are
properly proportioned, a 6 -in. extension
handle will do. The receiver is already so
small, that this increase in depth is not
noticed. The panel, is provided with the
proper holes for the shafts and these are
fitted with bushings.

At 5 meters high plate voltages are often
necessary to secure proper regeneration. By
careful adjustment, good results are secured
with 45 volts on the detector; it is advisable
to start with a 112 as detector and about
67'A volts on the plate; this tube oscillates
easier than the 99, for instance, but requires
less tuning inductance. One can make small
frequency changes by withdrawing the tube -
pins from the socket, moving the coils rela-
tive to each other, slightly bending them, or
changing tubes. Different tubes regenerate
over different ranges for given values, so
that the receiver should be built around the
particular type of tube used.

One should not overlook the reflector for
reception. Very large increases in signal
strength are possible with a properly de-
signed system of wires arranged in the form
of a parabolic cylinder. At S and 10 meters,
these are of convenient size, and a simple
system would consist of four wires, each
one-half wave long, three of them being
arranged vertically around a horizontal
parabola and spaced one-half wave apart.
with an antenna at the vertex and the actual
receiving aerial at the focus. Means for
tuning the wires, or else simply tune them
to the middle of the band, could be provided
as the tuning has been found not sharp. The
same system could be used for transmitting.
A reflector system would allow a minimum
of power to be used, a less sensitive receiver,
or both.

.4 5 -Meter Receiver

34 RADIO FOR SEPTEMBER, 1928



AN 80 -METER AMATEUR PHONE
AND C. W. TRANSMITTER

By G. E. WES'I, NI 7Zi-
TIE 80 -meter phone and C. W. set de-
scribed herewith is both simple and
inexpensive. The average amateur can

build and adjust it with ease. Many experi-
tnenters will find enough parts lying around
the radio shack to build the whole set.
Besides working well on 80 meters, the set
will tune down to 40 or even 20 meters, and
by merely inserting a key, it becomes an
excellent C. W. code transmitter.

10.-f
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Fig.l. Circuit Diagram of 80 -Meter
Phone Transmitter

The circuit diagram is shown in Fig. 1.

The circuit used is the familiar, loose -coupled
Hartley. The picture shows the complete set
built up in the convenient "bread board"
arrangement. The primary inductance con-
sists of 744 turns of 1/4 in. edgewise wound
copper ribbon, 6 in. in diameter, spaced 1/4 in.
The secondary inductance consists of PA
turns of similar ribbon, 4 in. in diameter.
The primary is mounted on a hinge so that
the coupling may be varied at will. The
primary and secondary variable condensers
are old Cardwell, 43 -plate condensers with
every other plate cut out. The alternate
plates of the stator are sawed out by the use
of a scroll saw. The rotor is disassembled
and every other plate removed. In order to
keep the spacing of plates equalized, each
rotor plate removed is trimmed with a pair
of tin snips, leaving only the lug through
which the shaft passed. These lugs are used
as spacers or washers when reassembling the
rotor.

The fixed grid and plate condensers are
.002 mfd. 3000 -volt units, and are placed
near the base of the tube so as to keep the
leads short. The grid leak is a standard
Radio Corp. 5000 -ohm resistor. The radio
frequency choke coil consists of 300 turns
of No. 28 d.c.c. copper wire wound on a
1 in. cardboard tube. Taps are provided
every 75 turns. The best number of turns to
use should be determined by experiment, the
number changing with the different wave
lengths used. Three measuring instruments
are provided. The aerial ammeter is an
0-1.5 thermocouple instrument. The tank
circuit ammeter is an 0-10 thermocouple

instrument, although an 0-5 scale would be
more suitable. The plate circuit milliam-
meter has a scale reading from 0-200 mils.
The telephone jack in the plate circuit is

arranged so that a key may be inserted for
C. W. signalling.

Absorption loop modulation is used be-

cause it is the simplest of all systems of
modulation and at the same time gives ex-
cellent quality for low power sets. 'The

absorption coil consists of two turns of
\o. 12 d.c.c. copper wire wound on a bake-
lite tube 3 in. in diameter. The ends of the
coil are soldered directly on to the micro-
phone leads. A 4 -button Magnavox micro-
phone is used in this set, although satisfac-
tory results may be obtained with any good
microphone.

The plate supply should be pure direct
current. If rectified alternating current or
motor generator supply must be used, then
a good filter should be connected in, to
smooth out -the ripples. Best results will be
had from a /I battery supply. A well filtered
motor generator supply is also satisfactory.
Any voltage from 90 to 750 may be used,
depending upon the type of tube available.

To tune up the set, place the plate clip at
one end of the primary inductance and the
grid clip near the other end. The filament
clip should be between and somewhat nearer
to the grid clip. Shunt the tank circuit con-
denser and ammeter across about six turns,
three turns on either side of the filament clip.
These settings are shown roughly in the
wiring diagram. Light the filament, close the
plate circuit and note the reading of the
plate meter. With the aerial disconnected.
vary the tank circuit condenser and move the
clips slightly until the tank circuit ammeter
shows the circuit to be oscillating. Continue
these adjustments until maximum current is
obtained on the desired wave length. The
settings which give minimum plate current,
consistent with reasonable radio frequency
current in the tank circuit, will be best.
Now connect in the aerial, adjust the coup-
ling, and tune the aerial condenser until the
maximum aerial current is obtained. A coup-
ling of 2 in. or more is desirable, even though
the aerial current may fall off somewhat.
Slight readjustment of the primary circuit
may be helpful.

Now insert the modulation loop and move
it in and out until the modulation seems
hest. An actual test with another atnateur
fifty or more miles away is the only reliable
way to make this adjustment. Mark the tube
at the critical position so that it can be
removed and replaced at will. Ordinarily
the loop should be removed when using code.

The maximum power that can he success-
fully modulated by the loop absorption
method is about 71,4 watts, and hence noth-
ing larger than a UX-210 tube should be
used. This set is designed for low power
and will give excellent results if it is con-
structed with reasonable care and operated
us ithin the limits of its capacity.

Transmitter at nu 7Z1', for Radiophone Service

A 20 -METER AMATEUR PHONE

By R. WILLIAM TANNER

TN BUII.DING a radiophone transmitter to

operate on 20 meters, it is necessary to
keep in mind that the modulated r.f. output
into the antenna circuit must be extremely
steady, so that a conventional oscillator cir-
cuit such as has been customary at higher
wavelengths is not advisable. It has been
found preferable to use a low -power battery
supplied oscillator, which can he kept con-
stant in frequency, feeding an amplifier of
higher power. The modulation system should
preferably be the added voltage method, it

being the easiest to adjust.
The added voltage system is merely a

speech amplifier followed by a power ampli-
fier which feeds the modulated current into
a step-up transformer, the secondary of
which is in series with the plate supply of
the tube or tubes to be modulated. This adds
an a.c. voltage (at the frequency of the
speech) to the d.c. This system was invented
by Heising, but is not to be confused with the
constant current method.

The circuit for a constant frequency ama-
teur phone transmitter is shown in Fig. 1.

It will be seen that there are five tubes.
namely, 201A oscillator, 171 intermediate
power amplifier, 210 power amplifier, 201A
speech amplifier and a 171 modulator (this is,
in reality, an audio power amplifier, hut will
he termed a modulator to distinguish between
it and the S. A.). A 201A battery operated
oscillator was desired, but as the output was
not high enough to furnish sufficient excitation
to the grid of the 210, a 171 stage was placed
between the oscillator and the power amplifier.

Small r.f. chokes are connected in the fila-
ment leads of the P. A., I. P. A. and oscillator
tubes. Each choke consists of two separate
layers of No. 18 d.c.c. wire. The bottom
layer has 21 turns and the top 20. The wind-
ing form is 1 in. in diameter and about V% in.
long. One layer is connected in each side
of the filament supply close to the socket.
There are six other chokes of different con-
struction, three in the plate supply to the r.f.
tubes and three in the grid leak circuits.
These consist of 100 turns of No. 34 s.c.c.
wire on a 1/4 in. wooden dowel, which has
been previously "boiled" in paraffine to
exclude all moisture.

This may seem like an unnecessary number
of chokes, but it must be remembered that at
such a high frequency the r.f. currents like
to go anywhere but the right place; therefore,
we must post our little guards to keep the
unruly r.f. currents in their proper paths.

The oscillator is of the shunt feed Hartley
type. This was chosen for no special reason
other than the ease of obtaining oscillations.
The inductance L, is 4 turns of No. 14 enamel
wire, 21/2 in. in diameter tapped in the center
for connection to the filament. The tuning con-
denser has a maximum capacity of .0003
mfd. A blocking condenser of .0025 mfd. is
connected between the plate and one end of
the inductance. The grid bias is obtained
through an r.f. choke and 10,000 ohm resis-
tance. Both plate and filament are supplied
from B batteries. An 0 to 6v. voltmeter is
across the filament close to the socket so that
it is possible to keep the voltage constant.
The grid condenser has a capacity of .0005
mfd. The plate voltage may he between
90 and 135.

The grid excitation for the first or inter-
mediate power amplifier is obtained by tak-
ing the voltage drop across the plate half of
the oscillator inductance L.. The plate uses
the shunt feed arrangement. A condenser of
.0025 mfd. (C,) prevents the short circuiting
of the plate supply. The inductance L, con-
sists of 3 turns of No. 14 enamel wire 254 in.
in diameter, and is tuned by a .00025 mfd.
condenser. R. is a 200 -ohm potentiometer,
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and is used in place of a center tap on the
filament transformer. Two condensers of .01
mfd. may be connected from the center of the
potentiometer to each side of the filament if
desired. Two small B batteries, each of 22.5
volts, provides the grid bias, and C. is a grid
blocking condenser of .0005 mfd. This ampli-
fier is neutralized by the Rice method, C,,
and the grid half of L, being the neutralizing
circuit.

The main power amplifier differs from
the intermediate in that it is series fed and
a grid leak of 10,000 ohms provides the grid
bias instead of a C battery. Inductance L, is
wound with 6 turns of No. 14 enamel, a tap
being taken off at the center; the diameter is
the same as the other coils. Part of this coil
is used in conjunction with C, for the purpose
of neutralizing the plate -grid capacity of the
210 tube, and the other half is used as the
plate coil, tuned by a condenser similar to the
one in the intermediate amplifier. The r.f.
is bypassed across the plate supply by means
of a .0025 mfd. condenser. R is a 200 -ohm
potentiometer, the reason for using poten-
tiometers instead of a center tap on the fila-
ment winding being to provide a shorter path
for the r.f. currents. Sometimes the filament
transformer is placed a few feet from the
tubes, which might be o.k. for the higher
waves, but "not so good" on 20 meters. A
milliammeter with a range of 0 to 100 m.a.
is used in the plate supply as a help in tun-
ing. Grid excitation is obtained by taking
the voltage drop across the intermediate
plate coil.

The number of turns in the antenna coil
will depend on the size of the antenna and
counterpoise, two or three usually being
sufficient. The coupling may be fixed at about

LIST OF PARTS

C-.0001 mfd. variable condenser.
 L,, L,, L.-See text.

C.-.00025 mfd. variable condenser.
C,. C., mfd. fixed condensers.
 c-.00005 mfd. neutralizing condensers.
R, R.-200 ohm potentiometers.
R,, li.-10,000 ohm grid leaks.
RFC-See text.
C., C., C-.0005 mfd. fixed condensers.
C.-.0003 mid. variable condenser.
R., R.-20 ohm rheostats.
R.-250,000 ohms.
R.-Volume control 500,000 ohms.
R.,-Power Clarostat.
T-See text.
T,-2 to t ratio audio transformer.
T.-Modulation transformer.
5 -UX sockets.
1 210 tube.
2 201A tube.
2 171 tube.
0 to .5 hot wire ammeter.
0 to 100 MA milliammeter.
0 to 6V d.c. voltmeter.
Core and wire for transformer T.
Western Electric 284W microphone.
Microphone switch.
Baseboard for transmitter.
Transformer, 2 7.5V windings, 1 1100V

winding tapped in center.
5 volt filament transformer.
Double choke, 30 henries 120 ma. each.
3 800 -volt 2 mfd. filter condensers.
2 UX sockets.
2 UX 281 rectifier tubes.
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Fig. I. Circuit of 20 -Meter Radiophone Transmitter

1 in. Condenser C has a capacity of .0001
mfd., and an 0 to 1 amp. hot wire ammeter
is connected in the counterpoise lead; as the
antenna current was never over .3 amps,
probably an 0 to .5A meter would be more
suitable. This meter is not necessary as the
plate milliammeter will indicate resonance
perfectly. The antenna used with the writers'
set was a single wire 18 ft. long, and the
counterpoise was also a single wire, but only
14 ft. long. This is not the most efficient type
of aerial system, but it worked fairly well.

The modulator and speech amplifier is
merely a good audio amplifier. Transformer
T is of a special construction and is made
as follows: the cross section of the core is
1 in. by 1 in. The primary consists of 2000
turns of No. 34 enamel wire, and the secon-
dary has 4500 turns of No. 28 enamel, which
gives a turns ratio of 2% to 1. If the builder
has plenty of time and ambition, he may
wind the coils in layers, but the writer didn't
have much ambition, as both primary and

110 VOLTS
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secondary were scramble wound, which
seemed to work very well. The core should
be provided with an air gap to prevent
saturation, as both coils carry fairly heavy
d.c. currents, between 1/16 in. and 1/8 in.
is about right.

T, is an audio transformer with a 2 to 1

ratio, which gave a very good quality of
speech. T, is a modulation transformer, and
a 250,000 ohm resistance R., of the grid leak
type, is connected across the secondary of this
transformer. The volume control R. is a
500,000 ohm variable resistance, and R, is a
power Clarostat to lower the high voltage to
about 180 for the plates of the modulator and
intermediate amplifier. A W. E. single -button
microphone is connected in series with the
primary of the modulation transformer, to-
gether with a 6 -volt battery and switch. The
C bias voltages are 4.5 and 40.5 for the 201A
and 171 respectively, and the same C battery
is used for the I. P. A. and modulator. It is
well to place an 0 to 25 milliammeter next to
the plate of the modulator, as this makes it
easy to get the correct voltage on the plate.
The 171 tube draws 20 mills at 180 volts.
This meter has another use, for while speak-
ing into the microphone the reading should
not change; if it does, distortion is present
and the resistance of the volume control
should be lowered until the meter is steady.

The parts for the modulator and speech
amplifier should be mounted separate from
the transmitter so that the movement of the
operator, while varying the resistances, will
not change the emitted frequency. Capacity
effects at 20 meters are very great, and a
good plan is to place the transmitter close to
where the antenna and counterpoise enters
the house. The audio unit may then be placed
on the table next to the receiver at least
4 or 5 ft. from the r.f. units.

When designing the transmitter a small
compact power supply was desired as space
was at a premium, so the circuit shown in
Fig. 2 was used. Two transformers are
needed, one with a secondary of 5 volts to
light the filaments of the two 171 tubes, and
the other with three secondaries to supply the
filaments of the 210 and rectifier tubes, and
for the high voltage. The latter is wound in
two equal sections of 550 volts each. After
rectification by means of a pair of '81's, the
output voltage is 470 at 100 mills; when
drawing only 90 mills the voltage is 485.
Two 30 -henry chokes are shown, being a
double choke of 30 henries each. The filter
condensers are of 2 mfd. each and should be
able to stand at least 800 volts. The last
condenser may well be increased to 4 or 6
mfd. The parts are mounted on a baseboard
10 by 16 by 1 in. thick, which makes a
compact and neat appearing power supply.

It is preferable to mount the transmitter
in the breadboard fashion until the operator

(Continued on Page 40)

Fig. 2. Diagram showing Power Supply Connections
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hC COMMERCIAL-
BRASSP OU N DE

Sei pep;rtmeni
for the Operator
at Sea meiAshoro

For four months we have been running
this department without a single construc-
tional article. Does this mean that none of
the gang is doping out any new ideas along
this line, or merely that those who are ex-
perimenting with improved receivers and
transmitter appliances are indisposed to write
them up for us? We have half a hunch that
the trouble lies in the experimenter's mod-
esty; that you fellows who do use your
think -tanks (discriminating expression) be-
come so familiar with the results of your
work that you believe it "old stuff" and not
worth writing. Well, if it is, we'll not be able
to use it, of course, but we have found that
in the majority of cases, what is old to 10
per cent of the gang is entirely new to the
rest. And certainly that 10 per cent is
willing to spare a little space for the benefit
of those who can make good use of an idea
which is new to them.

New radio frequency circuits, loading sys-
tems, coil mountings, short wave rigs, wave
meters, are always in order. Mechanical
ideas such as relays, switching arrangements,
antenna stays, etc., often find a home in some
other operator's brain. And you can bet
every word will be appreciated by somebody,
for this is one sure way of keeping the game
alive.

AWW

No, there is no exclamation mark after that
heading. AWW is a call-and a snappy,
swinging one at that.

We were attending to some business in
Wilmington the other day, and as usual, had
set aside an hour or two to cast our eyes over
the ships lying there. Passing up the usual
coastwise steamers and looking longingly at
a couple of old square-riggers and a schooner,
we finally decided to argue our way aboard
a semi -loaded freighter displaying a Nor-
wegian flag from her poop. She was the
M/S Skramstad, out of Oslo, Norway, and
bound for Yokohama and Kobe, and she
signed, as we soon discovered, the radio call
"AWW."

Luck was with us on two points. The cus-
toms officers had gone to lunch and the op
was in the shack. T. W. Christensen was the
latter's name; holder of a Norwegian first-
class radio operator's license as well as a
first officer's ticket; operator and third mate
of the M/S Skramstad.

We have mentioned in other articles that
the Scandinavian countries have been dou-
bling up on these two jobs. It seems that
there are no longer any shipping companies
that employ an operator for full time services
as such, except for the passenger ships, of
course, but demand third mates who can
handle the radio equipment. This means that
men who want third mates' berths must
obtain a radio operator's license, stand a
watch on the bridge, take care of the radio
apparatus and handle what message traffic,

C -h
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weather, time and press the captain desires.
A regular watch in the radio shack is out
of the question.

Such is the case on the Skramstad; and
here we find a third mate, who, although it

is impossible to spend much time in the
shack, is very much interested in his work as
a radio operator. That point was evident as
soon as we stepped into the room; evident
from the shining brasswork and the meticu-
lously clean batteries. Mr. Christensen might
well be proud of the condition in which he
has kept his radio apparatus.

The transmitting equipment is a 1 kw.
Telefunken spark, which, in its unusualness,
is interesting to talk about. It was apparently
built for compactness, although in this case
it covers quite a lot of territory. The
quenched gap stands about 6 in. high and
measures 3 in. in diameter. It consists of
three cylindrical units very similar to the
Simpson. The secondary condenser consists
of three Leyden jars 3 in. in diameter,
mounted upon the bulkhead just above the
gap. The 0. T. coils are of the pancake type,
covering the range from 300 to 800 meters.
During the 300 meter days, however, the
fundamental of the antenna had to be low-
ered by the use of a series condenser. This
unit is still on the bulkhead, and should be
kept there as a curiosity. It consists of two
banks of four small Leyden jars, each meas-
uring 1 in. in diameter and 1 ft. in length.
The banks are connected in series parallel.
An auxiliary transmitter is also carried in
accordance with the Norwegian law. This
outfit is merely a husky spark coil, operated
by a set of Exides, with an auxiliary key.
The same oscillatory circuit is used.

The original crystal receiver, which re-
quires as much space as the transmitter, is

no longer used. It is a massive thing, as all
the old ones were, and differs from the
American -made receivers in that instead of
being housed in a cabinet it is built on a
framework of % in. bakelite and mounted
like a modern transmitter. Crystal holder,
variable condenser, and coils are removable.

Contrasting with this impressive piece of
architecture is the diminutive one -tube re-
ceiver now in use. This is a Telefunken
type E 266 and measures almost 4% in.
square. The Telefunken tube is smaller than
a 11V 199, and as may well be imagined, is
allowed no extra space. As far as results go,
the receiver holds its own with the average
aboard the American freighters. It is very
sensitive, but with a single dial and a
coupling arrangement it couldn't very well be
expected to be too selective. The most inter-
esting feature of the receiver is the plug-in
coil arrangement, which beats everything we
have ever yet seen. Each of two coils is en-
closed in a small, flat mahogany case and
made fast to a pivoting arrangement at the
bottom. Four plugs on the base fit into their
respective jacks, and the coupling of the two
coils is varied by sliding one forward in the
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style used by the old spider -web arrange-
ments. Coils varying the range of the re-
ceiver from 200 to 25,000 meters are avail-
able; and if they work as efficiently as they
look they are some workers.

Well, the dinner bell finally broke up a
pleasant conversation, so we took leave of
Opr. Christensen and started for home. Prob-
ably in a couple of months the crew of the
Skramstad will be reading press from 2U0.
for Mr. Christensen is very much interested
in short waves.

MEXICAN WEATHER

By J. P. DUNHAM, UIZ
(Fr. S. S. Argyll)

So many ship operators are at a loss for
weather forecasts between San Diego and
Balboa, that I am submitting for approval the
following:

Mexico City XDA, sends at 10:53 a. m.,
PST., cq, CZA qsd until 10:55 a. m., PST.,
and then proceeds with the time tick in the
same fashion used in the United States.

With a lapse of about two or three seconds
after the time tick, is sent, qst y CZA, fol-
lowed by the word "Meteorologico" (Meteor-
ological) following with names of districts
and the ordinary number code for winds, etc.

Immediately after this, the weather is sent
in Spanish, something as follows:
PREVISION
GOLFO DE MEXICO

REGION OCCI- Vientos moderados
DENTAL sureste

REGION SUR Moderados noroeste
COSTA DE YUCATAN Moderados este

PACIFICO
COSTA OCCIDENTAL

DE BAJA CALI-
FORNIA Moderados del oeste

GOLFO DE CALI-
FORNIA REGION
NORTE Moderados del oeste

REGION SUR HASTA Moderados del suro-
EL CABO COR- este probable tur-
RIENTES bonada

COSTA SUR DEL Algo Fuertes norte
PACIFICO rolando al sur

GOLFO DE TEHUAN- Moderados este mal
TEPEC tiempo

Translated, this would read:
FORECAST
GULF OF MEXICO Moderate southeast

REGION WEST winds
REGION SOUTH Moderate northwest
COAST OF YUCATAN Moderate east

PACIFIC
WEST COAST OF

LOWER CALIFOR-
NIA Moderate west

GULF OF CALIFOR-
NIA REGION
NORTH Moderate west

REGION SOUTH TO Moderate southwest
CAPE CORRIENTES probably squall

Somewhat strong
SOUTH COAST OF north changing to

THE PACIFIC the south
GULF OF TEHUAN- Moderate east bad

TEPEC weather

Of course, the weather specifications are
changed, but will give an idea as to the sys-
tem used. You will note that the word
"Vientos" does not appear in all the fore -
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casts, sometimes it is omitted altogether and
again it appears in each one. The word
"Occidental" is occasionally abbreviated as
"Occ."

Below, is the translation of the words most
used in the forecast:

AL
ALGO
BAJA
CABO
COSTA
DE
DEBILES
DEL
ESTE
FUERTES
GOLFO
HASTA
LLUVIAS
MODERADOS
MEJORANDO
NORTE
NORDESTE
NOROESTE
OBSCURO (or Nublado)
OCCIDENTAL
OESTE
PREVISION
PROBABLE
REGION
ROLANDO
SUR
SURESTE
SUROESTE
TIEMPO
TURBONADA

To the .

Somewhat
Lower
Cape
Coast
Of
Weak
To the (of the)
East
Strong
Gulf
Until (to)
Rain
Moderate
Better (ing)
North
Northeast
Northwest
Cloudy
Occidental (or west)
West
Forecast
Probably
Region (portion)
Changing
South
Southeast
Southwest
Weather
Squall

Following wx from XDA, the coast sta-
tions in Mexico, beginning with XAG, XAF,
thence down the coast to Salina Cruz, all
repeat the weather in Spanish with the ex-
ception of XAN, Salina Cruz, who is good
enough to give it in English, repeating each
word twice during the summer months.

However, if any of the fellows should not
be able to get any of these stations, I will
he very glad, while in Mexican waters, to
have them call me-UIZ--and will repeat in
English or Spanish.

A few more words about getting qso with
the Mexican stations.

I have just been told by the operator at
Santa Rosalia, XAG, that they, XAG, are
now working on 2100 meters, spark, and that
XAF, La Paz, is working in 1100 meters cw.
and is practically receiving all morning from
other Mexican stations on either that wave or
short wave up to the time of broadcasting the
weather, which is done, the last time I
heard, on 600 meters spark.

All of the Mexican stations, after broad-
casting the weather, cq for traffic and listen
on 600 meters. However, let me warn those
with messages for these stations, be sure
and get qso immediately after they cq. If
they don't, they might just as well file it
until the next day when they cq again. I can
appreciate that from experience! ! !

I wonder how many of the operators, trav-
eling the Pacific Coast, have now noticed the
lack of qrm from the said Mexican stations?
Things are certainly peaceful along the
Wabash.

LETTERS TO THE EDITOR

Sir: Here is a whole -hearted outburst of
appreciation of RADIO and its Brasspounder
section-there is nothing like it for the sea-
going operator.

As a suggestion, I believe quite a number
of the gang would like a description of sta-
tion 2U0. What a relief it is to copy his
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press after struggling with alleged "news"
spewed forth by some of the dot factories.

Your declaration of war against LV QRM'-
ers is something needed for a long time. The
more embarrassment you can cause those
birds the better. Hope to have my call on
the roll if caught jamming, and will cer-
tainly write up any QRM'ers I hear from
now on.

June 19, 1928.
73s,

QT KDIY11,

Thanx, OM. Now, how about somebody
writing up 2U0. It's a long way from Cal-
ifornia, you know. Don't let Bill do it; do
it yourself.

-Dept. Ed.

GROUND INDICATOR

By JACK BROXT

Especially on the older ships, swinging
grounds are a source of r much trouble that
they are generally referred to in terms not
used in the most polite society. These
grounds have the diabolical ability to imme-
diately disappear once a determined search
is instigated to locate and destroy them, but
bob up again at the most critical moments.
The mere mention of a "swinger" is enough

Ground Indicator

to throw the old-time telephone or
testman into a mild epileptic fit.

After relentlessly pursuing swingers for
weeks at a time and discovering their com-
plete disappearance once the hunt was
initiated, the writer requisitioned a discarded
brass clock case and, using bulbs originally
intended for the w:ro compass, built the
instrument shown in the illustration. The
unit is very compact on account of the small
size of the bulbs used-these not being much
larger than auto headlight globes.

In star connection they were placed on a
bakelite panel within the brass case, the glass
front of which was obscured with jet black
enamel except for circular spaces immediately
before the individual bulbs. Of course the
hinged cover of the case may be opened for
inspection of the interior.

This mechanical Sherlock may be connected
to any 110 -volt line and the swinger or any
steady ground located by elimination. It may
be constructed in half an hour and sometimes
saves hours and days of search. Left attached
to any suspected line, the current consump-
tion is small. Mounted on the bulkhead it is
out of the way, but always ready for use.

telegraph

RADIO FOR SEPTEMBER, 1928

AN EVENTFUL VOYAGE OF THE
TRAWLER "OCEAN"

By G. W. TRUDEAU, Ex-S/T "OCI. X"
Two p. m. Thursday, November 13, and

the air is rent by a deafening whistle lust
outside the office of the Bay State Fishing Co.
at their dock at East Boston, Mass. Recog-
nizing it as the signal informing any of the
crew of the fishing trawler Ocean who ar,
ashore, that she is ready to sail, I reluctantly
arose from the comfortable chair where 1

had been parked for the last hour meditatin,.:
upon such unpleasant things as ships that
sail thirty-six hours after arriving, and a
sea -going op's life in general, and gather-
ing up my books, papers, etc., for reading
and study during the coming trip to the fish-
ing grounds, I went aboard. Soon the (),tan
was steaming down Boston Harbor, bein-
ning what proved to be the most interesting
trip of the eight months I had been sailing
on her.

To give a general idea of what kind ot
vessels these fishing trawlers are: The 0,.(In
has a 221A -foot beam, is 137 feet long, and
her net tonnage is 91 tons. She ilas a ION
house running over the after three -fourth, tot
the deck, atop of the forward end of which
is the miniature pilot house overlooking the
expanse of deck where the fish are dropped
from the net, there to be cleaned and packed
in ice below. The galley, which is also the
mess room, is located aft down within the
hull; over it runs the after part of the house.
consisting of the engineer's quarters and flu
radio shack and operator's quarters combined.
Altogether she hasn't a prepossessing appear-
ance inside or out, and is far from the ey-
pectations of the new operator just out .1
school.

However, to go on with my story: Passing
to the westward of the regular fishing
grounds, Georges Banks, where the trawler,
usually go, we began fishing Friday forenoon
off Nantucket Lightship, where fish had been
reported, and the following two days were
uneventful.

The fishing was fair, each haul of the huge
net showing about a ton of haddock, which
is the principal kind caught, and small quan-
tities of other kinds. The writer kept fairly
busy despite the popular supposition that
radio ops never work, for there is really more
traffic handled on these trawlers than on most
freighters, due to the fact that each boat most
keep in touch with the other twelve radio -
equipped boats of this company, copying, and
reporting to the captain all messages that
each boat sends or receives. So with keeping
track of myself, and ten or twelve others
eight hours per day, the time was not *loss
in passing.

However, Sunday night things began to
move more rapidly. In fact everything that
was not tied down moved more or less.
mostly more, for a nor'wester set in, and
while there undoubtedly have been worse
storms, this one was no mere squall by any
means. The advantage of my rather small
quarters now became apparent; it was pos-
sible to grasp something solid on all side-.
and therefore save myself from being thrown
around very much. About midnight it be-
came too rough for further fishing, and we
began to jog, as heading into the wind with
just enough speed to maintain headway is
termed, and continued jogging throughout
the night, and the next day.

During this period it was a case of -it
tight and hold on, as the trawlers become
rather lively in a storm and the deck is lig,
place for anyone desirous of staying dry.
Ye op was so inclined, but Monday morning
had to go out atop the house to fasten a
loosened guy wire in order to get off the

(Continued on Page 42)



Inside Stories of Factory Built Receivers

THE design and construction of the Gil-
fillan a.c. Neutrodyne are based upon a
thorough laboratory study of the fre-

quency characteristics of the several compo-
nent parts and of the final assembly. Thus it
is possible to produce a receiver which gives
uniform amplification of all tones between 50
and 5000 cycles. A brief description of the
methods employed by W. W. Lindsay, Jr.,
chief engineer Gilfillan Bros., Inc., appears at
the end of this story.

As a result of these tests, the new Gilfillan
line comprises two models of chassis, each of
.which is housed in various types of cabinets.
The chassis for Model 33 is shown in Fig. 1
and its circuit diagram in Fig. 2. It employs
three stages of r.f. amplification, detector
and two stages of audio. It uses '26 type of
a.c. tubes in all stages except the detector,
which is a '27 heater, and the second audio,
which is push-pull with two '12A tubes. The
power plant with its '80 rectifier tube is au
integral part of the chassis. The circuit dia-
4ram shows the provision that has been made
ror exciting a dynamic speaker field and for
a phonograph pick-up input jack.

:46ANG VAR

CON120/51R,
COMMON ROTOR

&WNW

I. The Gilfillan Neutrodyne

Fig. 3. Chassis of Model 66 Gilfillan Neutrodyne

It will be noted that the antenna input cir-
cuit employs a volume control and an input
coil designed to give a rising voltage to the
grid of the first r.f. tube with decrease in

Fig. 1. Chassis for Model 33 Gilfillan Netarodyne
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tuning frequency. This tends to compensate
for the droop at the lower frequencies in the
following stages and results in uniform sensi-
tivity throughout the broadcast hand.

Fig. 3 shows the chassis for the Model 66
and Fig. 4 is its circuit diagram. This has
four stages of tuned r.f. and uses '10 power
tubes in the last push-pull audio stage. This
allows greater selectivity and sensitivity as
well as greater volume, the distortionless out-
put being five times greater than that of the
Model 33, which is 700 milli -watts. The
power plant and audio amplifier is contained
in a separate unit. Otherwise the two models
have the same features of worm -drive tuning.
antenna compensation, and high and low a.c.
line voltage control.

Fig. 5 shows the schematic arrangement of
master -oscillator power -amplifier type of
transmitter used in testing the receiver. This
transmitter is modulated at various pure
audio frequencies between 30 and 6000 cycles
and a portion of the resulting modulated car-
rier is fed into an attenuation network and
phantom antenna and thence to the receiver
under test. Another portion of this carrier
is fed into a percentage modulation meter

-UI-227 .11Y-227

Fig. 2. Circuit Diagram of Model 33 Gilfillan Neutrodyne
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Fig. 4. Circuit Diagram of Model 66 Gilfillan Neutrodyne

calibrated over the range of audio frequencies
to be used.

At the output terminals of the receiver an
equivalent loud -speaker load and measuring
meter is used. By noting the deflections cor-
responding to various tone frequencies applied
to the transmitter with constant percentage
modulation it is possible to determine the
variation in fidelity of the entire receiver.
This, of course, includes the suppression of
the higher audio frequencies caused by the
sharpness of the tuned radio frequency cir-
cuits as well as the discrimination against

+1.

A 20 -METER AMATEUR PHONE

(Continued from Page 36)

is familiar with the function of each part,
after which it can be mounted in a better
manner. The power supply and modulator -
speech amplifier may be made permanent in
the beginning as there are no critical adjust-
ments here. In wiring the audio unit keep
the transformers well spaced and shorten the
grid and plate leads from the sockets to the

TU o

-I
g $3

fREQUENCY IN CYCLES PER SECOND
Fig. 6. Over-all Audio Characteristics

these higher frequencies by the detector grid
I ea k -condense r combination.

Measurements are, of course, made at vari-
ous radio frequencies to determine any varia-
tion in quality at the extremes of the tuning
range of the receiver. Other measurements
include the sound pressure output of the
loud speaker in its cabinet as well as the
percentage of harmonics present.

The over-all audio characteristic of such
a transmitter and associated input equip-
ment is shown in Fig. 6. The reduction of
the higher audio frequencies is apparent and
allowance is, of course, made for this fact.

AUO4O

OSCIELATR TRANSMIT TER

1 I I

transformers as much as possible, for unless
this is done howling may result. The resis-
tance R. helps greatly in preventing this and
may be reduced m 100,000 ohms if the howl-
ing persists. It may also be necessary to con-
nect a 1 mfd. condenser from the B positive
terminal of transformer T to the center of
R. When the C batteries get old the internal
resistances increase sometimes, causing a
howl, so that 1 mfd. condenser across these
batteries will eliminate the trouble. Mount
the oscillator and r.f. amplifiers on a 24 by
10 in. baseboard 3 in. thick, and keep the
different units well spaced to prevent feed -

ATTENUATION
NET *ORA &
PHANTOM ANT

MOOULATi ON

METER

RECEIVER

thora-resT OUTPUT

LOAD

OVT PUT

METER

Fig. 5. Schematic Arrangement of Testing Equipment
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back. No details will be given for the layout
of these parts as some amateurs prefer certain
makes of condensers, meters, sockets, etc.,
while others prefer other makes. Amateurs
are notorious for not building according to
the "blueprints," so it is sufficient to say to
keep all inductances at right angles and well
separated. Do likewise with the r.f. chokes.

When all of the parts are mounted and
wired, procure four rubber bath sponges and
glue one to each corner of the baseboard, and
make all connections with flexible wire. Vib-
ration of a 20 -meter transmitter has a tend-
ency to sound like an unfiltered plate supply,
and the rubber sponges and flexible con-
nections will eliminate the difficulty.

In making the initial adjustments the audio
unit may be left out of circuit entirely. Con-
nect all leads except the positive of the high
voltage going to the power amplifiers, and
place the hot wire ammeter in series with
the tuning condenser C.. Set the oscillator
by means of a wavemeter or calibrated re-
ceiver, somewhere between 20.68 and 21.4
meters, as this is the band where phone is
allowed. Now vary C. until a reading shows
on the meter. If meter remains at zero it is
possible that C, is set correctly, but if a read-
ing is obtained vary C, until it remains at
zero at any setting of C., which proves that
the grid -plate capacity of the tube is neutral-
ized. Now place the meter in series with
C, and go through the same procedure. For
this operation the 180 volts must be con-
nected to the plate of the I. P. A. tube and
L, C. tuned to the same wave as the oscil-
lator. After this is done replace meter in
the antenna circuit and connect B positive
to the P. A. Tune C, C, and C. for highest
antenna current. Now connect in the modu-
lator and speech amplifier. When speaking
into the microphone both the plate current
on the 210 tube and the antenna current
should increase slightly.

Modulation by added voltage and constant
current was tried at first on the 171 I. P. A.
but did not work well, sometimes making the
oscillator unstable, due, perhaps, to the tube
not being completely neutralized. The writer
hopes to soon hear a large number of ama-
teur phones on 20 meters. It is surely great
sport to be able to talk across the continent
in the daytime on low power.



Radio Kit Reviews
THE REMLER 29

er HE Remler 29 is a 115 kilocycle super-
heterodyne using eight tubes. Four of

tiese, those in the one radio frequency stage
and three intermediate frequency stages, are
of the shield grid type. Four of them, those in
tie oscillator, first and second detector, and
Frst audio stage, are of the '01A type. It is

ultra -sensitive, has 10 kilocycle selectivity,
and fine tone quality. It has two tuning con-
trols, a volume control and a control for sen-
sitiveness and selectivity. It uses an aerial.
A separate kit provides a second stage of
audio and a power amplifier and plate cur-
rent supply if needed.

The kit is designed for easy assembly from
several units. These consist of the No. 752
foundation kit, the No. 712 shield -grid selector
and amplifier unit, drum dials and tuning
condensers, variable resistors, first stage audio
transformer, and battery cable and connec-
tions.

The foundation kit includes a pressed steel
base and panel which are drilled and a
bronze control panel. All necessary small
parts, such as fixed and compensating con-
densers, jacks, binding posts, knobs, washers,
bolts, nuts and screws, as well as a full-size
blue print, are furnished in this kit.

The selector and amplifier kit is a single
copper case completely wired at the factory
with the r.f. and i.f. transformers and tube
sockets, the oscillator circuit, and the two de-
tectors. Each individual circuit, in turn, is
fully shielded. The necessary coded wire for
sub -base connections is included with this kit.

A shield -grid tube is used in the first r.f.
stage because it gives a stability to the circuit
which no regenerative tube would give. It is
used solely to add selectivity, as ample gain
is secured in the three i.f. stages. Regenera-
tion is introduced into the first detector cir-
cuit by inductively coupling the tube's plate
and grid circuits by means of a third winding
in the r.f. transformer, which is shunted by
a 2000 -ohm variable resistor so as to control
the amount of regeneration. Maximum regen-
eration is used only for reception of distant
stations.

Further selectivity is secured in the three
i.t. stages by keeping the gain per stage
relatively low, though it is far greater than
could be obtained from an amplifier using
'01A tubes instead of the '22 tubes here em-
ployed. This amplifier is operated well below
the point of oscillation so as not to cut the
side bands.
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New Remler "29" 115 K.C. Super

Both detectors are of the grid -leak, grid -
condenser type with '01A tubes. This type
of tube may also be used in the first audio
stage, although a '12A tube gives a some -

PARTS REQUIRED FOR THE
REMLER 29 SHIELD -GRID

SUPERHETERODYNE

1 REMLER No. 712 Shield -Grid Selector
and Amplifier. (All wire necessary for
the complete receiver is included with
this unit.)

I REMLER No. 752 Foundation Kit
Incorporating:

1 Pressed Steel Base
1 Pressed Steel Instrument Panel
1 Bronze Escutcheon Plate

All necessary fixed and compensating
condensers, cord -tip jacks, binding
posts, bakelite knobs, insulating
washers, bolts, nuts and screws.

2 REMLER No. 110 Universal Drum Dials
REMLER Type 632 Two -in -Line

Condenser
1 REMLER Type 638 Twin -Rotor Con-

denser
1 FROST No. 1895 500.000 -ohm Variable

Resistor (Volume Control)
I FROST No. 1896 2000 -ohm Variable Re-

sistor (Sensitivity Control)
1 FROST No. S -I910 10 -ohm Rheostat and

Switch
I FROST No. 782 Battery Cable Plug

Socket
1 FROST No. 780 Battery Cable and Con-

nector
1 REMLER No. 900 or 920 First -Stage

Audio Transformer

LAMS,

MY_

what better relation between the impedances
of the tube plate and the primary of the
second audio transformer. The first audio is
either a Remler 900 or 920 transformer, de-
pending upon the power amplifier.

A panel rheostat with a limiting resistance
in series controls the filament current to the
shield -grid tubes. Filament control of the
other tubes is automatic. The total filament
drain is 1.6 amps. at 6 volts, from either a
storage battery or A eliminator.

The r.f. and first detector circuits are tuned
with a Remler 632 two -in -line condenser pro-
vided with adjustable balancing condensers
to compensate for circuit capacity differences.
The oscillator circuit is tuned by a Remler
638 twin -rotor condenser. Both condensers
are controlled by illuminated drum dials and
cover the broadcast band from 200 to 550
meters.

The antenna compensator is a small vari-
ometer whose rotor is mounted inside the sec-
ondary form of the antenna coupler. It is
connected in series with the antenna coupler
secondary and is included in the tuned cir-
cuit controlled by the first section of the two -
in -line condenser. It allows equalization of
the inductances of the two tuned circuits and
is adjusted once and for all when the receiver
is installed.

The plate voltages required are 67%, 90
and 135, the maximum plate current drain
being 24 m.a., including one stage of audio
with '12A tube. This can be secured either
from dry batteries or from an a.c. power
supply unit.

ZN
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Circuit Diagram of Remler "29" 115 K.C. Super
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This latest development of the super-
heterodyne circuit is exceedingly simple to
operate and surprisingly low in cost. It
gives clean-cut separation of stations in ad-
jacent channels and has but one oscillator
dial setting for each station, due to the 115
kilocycle intermediate frequency. With the
recommended power amplifier for the second
stage it gives the utmost fidelity of sound
reproduction at great volume. The entire
receiver can easily be assembled and wired
in a few hours and can be housed in any
cabinet designed for a 7 by 25 -inch panel and
11 by 25 -inch base.

AN EVENTFUL VOYAGE OF THE
TRAWLER "OCEAN"

(Continued from Page 38)
daily message to Boston, accomplishing it
without getting very wet, despite the fifty -
mile gale and downfall of sleet. Other traw-
ler operators also had their individual mis-
haps, for I remember overhearing one chap
remark that his tuner had come loose during
the night, and that he tried to sleep and hold
it in place at the same time. Another op
told of finding the amplifier box on the floor

Remler Power Amplifier and It Supply for 350 Tubes and Dynamic Speaker

The Remler power amplifier is built for a
'50 tube and uses two '81 half -wave recti-
fiers and one '74 voltage regulator. It will
supply filament current and plate voltages
for the rectifier and power tubes as well as
plate and grid bias voltages for the Remler
29 receiver. It includes a Remler No. 921
second stage audio transformer, No. 923
output impedance -compensating transformer,
and No. 950 power transformer and choke.

PARTS REQUIRED FOR THE
REMLER POWER AMPLIFIER

I REMLER No. 952 Power Amplifier
Foundation Kit, incorporating:
1 Pressed Steel Base
4 REMLER No. 50 Sockets
2 Frost No. FT 64 20 -ohm Center -

Tapped Resistors
1 Set of Blueprints and Instructions.

Necessary bolts, nuts, screws, lugs.
terminals, and wire.

1 No. 1832 Frost Potentiometer 200 -ohm
I REMLER No. 950 Power Transformer

and Choke
I REMLER No. 921 Second -Stage Audio

Transformer
I REMLER No. 923 Output Impedance

Compensating Transformer
I FROST No. 300 Universal Resistance Kit
3 FROST No. 1405 2 mfd. Heavy Duty

Filter Condensers
FROST No. 1104 1 mfd. By -Pass Con-

densers

These with the necessary sockets may be
assembled on a No. 952 foundation kit to
give a compact unit which can be mounted
in a console cabinet with the receiver or
encased in a No. 954 cover. This outfit is
intended for use with a dynamic cone speaker
and calls for a Remler 920 transformer in
the first stage. If a smaller power tube is
to be used without a power amplifier a first
stage No. 900 and second stage No. 901 with
a No. 922 output transformer can he built
as an integral part of the complete receiver.
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upon arising. Fortunately, commercial ap-
paratus is built to withstand such hard
knocks as those.

The first incident of the trip occurred Sun-
day afternoon while we were still jogging.
A heavy sea struck our rudder, and turning
it quickly, also violently spun the wheel in
the pilothouse. The helmsman, caught off
his guard, was thrown over the wheel, and
bruised so badly that he was forced to stay
in his bunk the remainder of the voyage.

The sea and wind had both abated con-
siderably by daylight, Tuesday, and we re-
sumed fishing at that time. At 8:30 a. m. a
motorboat was sighted, drifting with some-
thing flying from her short mast.

Completing the tow upon which we were
engaged, the net was hauled aboard, and we
steamed toward the motorboat. As we came
alongside two badly frightened fishermen
indicated that they wished to be taken
off, whereupon our captain asked if they also
wished us to endeavor to save their boat,
and the reply was: "To Hell with the boat,
save us!" And they fairly tumbled on board
the Ocean in their eagerness .to reach safety.

So completely unnerved were they by their
recent experience that it was some time be-
fore we could obtain the details of their
perilous trip, but finally, after being warmed
and fed, they talked. They told of how the
motor had been disabled by salt water get-
ting into and short circuiting the ignition
system late Sunday afternoon as they were
trying to reach shelter from the storm; then
of tossing wildly, a plaything of the wind
and waves, for thirty-six hours; of drifting
helplessly a distance of over eighty miles,
seeing the shore lights pass, one after an-
other, expecting any moment that their forty-
foot vessel would be swamped or driven onto
the rocks; and finally, of passing Nantucket
I.ightship during the night, and knowing that
from then on the wind would carry them
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directly out to sea. Truly au unenviable ex-
perience.

A few hours after picking up the two men
we received orders to proceed to Boston with
our catch for Thursday's market, and shortly
afterward I heard a broadcast from another
ship which gave the position of an abandoned
two -masted schooner, the Rebecca D. Whin -
din, with a cargo of lumber. Realizing, from
the position given, that she was near the
course we would travel on the way to Bos-
ton, I gave the information to the captain.
who was quite interested, and requested me
to watch for further reports. I kept pretty
close to the set for the rest of the day, but
heard nothing more of the schooner until
early evening, when a broadcast from the
steamship Beacon Oil told of passing her.
and gave her position at the time.

A little more excitement was furnished
shortly after midnight when the steamship
West Inskip was reported in distress, but
after sitting up until 3 a. m. Wednesday.
and nothing having developed, I turned in
for a couple of hours sleep.

The wind had decreased steadily during
the previous day, and Wednesday dawned
bright and clear; one of those days after a
storm that more than compensate us for the
past discomfort. Starting early for home we
took a course that would bring us near to
where the schooner was last reported. By
this time everyone aboard was cognizant of
the schooner's plight, and the magic word of
the sea, salvage, was heard frequently.
Nothing occurred all morning, which seemed
slow in passing, but at noon, the mate, who
was on watch, reported a two -masted vessel
just discernible ahead. This caused a rush
to the deck, followed by an anxious hour
until we were close enough to perceive that
it was in fact the Rebecca D.

She lay, deserted and rather forlorn look-
ing, with bow low in the water, one sail halt
lowered and flapping in the gentle breeze as
she slowly rolled with the motion of the sea.
Her deck load of lumber, gleaming dully in
the sun, was piled high above her rail, over-
topping our own rail by several feet.

Soon we were alongside and then followed
a scene which might have been drawn from
a novel of freebooters in the days of the
Spanish Main; some twenty -odd men in al:
varieties and manner of dress scrambled
over the rail and onto the deck of the
Rebecca, recalling for a fleeting instant vivid
word pictures read in pirate tales when a
boy.

After thoroughly inspecting the vessel from
stem to stern, finding a foot of water in her
cabin, where chaos reigned, furniture, cloth-
ing, food, and what not being strewn around
due to the heavy buffeting she had received,
the sail was lowered and our crew fell to
work making ready and fastening the towing
lines. Both anchors had been dropped, evi-
dently in an attempt to hold the vessel during
the storm, but had failed and were now
hanging loose, the depth of water being too
great for them to touch bottom. The donkey
engine for raising them was out of commis-
sion, making it necessary to cut the chains,
but at last, about 2 p. m., the lines made fast
and all in readiness, we began the thirty -hour
tow into Boston.

Fortunately the wind continued moderate,
and we accomplished the remainder of the
trip without incident, arriving at our starting
point in East Boston at 6 p. m., Thursday;
having failed to make the market for that
day because of our salvaging activities, but
with everyone happy in the knowledge of an
extra night at home.

The following spring, in March, a check
was received for my share of the salvage
money. A perfectly good check 'twas, too.
but the amount it was drawn for read "Seven
dollars and sixty-nine cents." Hi!



medium size $2
Eveready
Layerbilt No. 485

heavy duty
Eveready .25
Layerbilt No. 486

cost but little more
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and last much longer
EITHER of these Eveready Layer -
hilt "B" Batteries costs only a
few cents more than cylindrical
cell batteries of the same size, but
last much longer.

Longer life - much less fre-
quent renewals - greater econ-
omy-greater reliability-greater
convenience-those are the things
the Eveready Layerbilt construc-
tion gives you.

Since the Eveready Layerbilt
comes in two sizes, the many ad-
vantages of Eveready Layerbilt
construction can be had by every-
one. One of these batteries is the
famous Eveready Layerbilt No.
486, the original Eveready "B"
Battery to be made of flat cells
instead of cylindrical ones. This
is the largest of the Eveready
Layerbilts, and lasts longest. It

costs only 25 cents more than the
cylindrical cell Eveready of the
same size.

The other is the newer Ever-
eady Layerbilt No. 485. It comes
in the same size as the Eveready
"B" Battery No. 772, which uses
cylindrical cells. The flat cells of
the new No. 485 make it last
much longer. It is the most eco-
nomical medium size Eveready
"B" Battery, and costs only 20
cents more than the No. 772.

These two batteries will fit the
needs of about 99% of modern
receivers.

The flat cells of which Ever-
eady Layerbilts are made fill all
available space within the battery
case, avoiding the useless holes
between the cells of a cylindrical
cell battery. More materials mean

longer life. For the greatest pos-
sible economy, convenience and
satisfaction from "B" batteries.
buy Eveready Layerbilts.
NATIONAL CARBON CO., IN( .
New York San Fro neket

Unit of Union Carbide and Carbon Corporation

Tuesday night is Eveready Hour Night
East of the Rockies

8 P. M. Eastern Standard Thor
Through II EAF and as.korlated N. B. C. station..

On the Parific Coast
8 P. M. Pacific Standard Tin. -

Through N. B. C. Pacific Coast network

Radio Batteries
Layerbilt construction is a patented
Ereready feature. Only Eveready makes

Layerbilt batteries.
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The
Nerve Center

of Your Radio
BECAUSE Cunning-

ham Radio Tubes
carry the true tone and
reproduce pure har-
mony, they are rightly
called the nerve center
of your radio.

'rubes that have had
long, constant use
should be replaced
with new, correct
Cunningham Tubes to
enable you to enjoy
modern broadcast
reception.

{{Never use old tubes
with new ones- use
new tubes throughout

E. T. CUNNINGHAM, Inc.
New York Chicago

San Francisco
Manufactured and sold under rights,

patents and inventions owned
and/or controlled by Radio

Corporation of America
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FLYING RADIO

(Continued from Page 19)

land communicating with the ship, as we
want an arrangement whereby the ship
can communicate with land stations. In
other words, it would be of little ad-
vantage to call the pilot of an airplane,
except upon rare occasions; on the other
hand, there would be a decided advan-
tage in having an airplane send out its
"call letters" at regular intervals, as
these could be picked up by land sta-
tions and would indicate unmistakably
that the ship was still on the wing.

It is possible to build a small, simple,
self-acting transmitter deriving its power
from a wind -driven dynamo, having for
a part of its mechanism a rotating metal
disc, also geared to the windwheel, upon
the edge of which are contact pieces cor-
responding to the ship's call letters.
While the plane is in motion this ar-
rangement will send out its call in the
wireless code, with every revolution of
the disc. In the event the signals stopped
it would be taken for granted the flyer
was down. His position could then be
estimated from the length of time he had
been out, the speed of his ship and the
direction in which he was known to have
been flying. Land stations could com-
municate either directly or by relaying
with ships in the vicinity of the airplane
in the hope of effecting a rescue.

Such a set would in no way interfere
with the pilot, the weight would be al-
most nothing and the space it occupied
would be negligible. If the construction
were sturdy and the instrument rigidly
attached to the plane in such a manner
as to avoid straining and twisting, the
set should require no attention whatever
and should prove , absolutely reliable.
What the transmitter lacked in power
would be compensated for by the use of
sensitive receiving apparatus at the land
station where a few tubes and batteries
more or less would not bring about the
problem encountered in the flying ship.

This arrangement practically amounts
to a reversal of the idea involved in the
radio beacon. For here the pilot, instead
of listening to the beacon signals and
trying to keep his ship riding down the
crest of the "beam," so to say, sends out
his own signals, automatically of course,
and the stations on land do the listen-
ing, following his progress through the
sky. Neither system, however, need in-
terfere with the use of the other, should
an aviator desire to take advantage of
both simultaneously.

For the plane carrying more than one
person the above arrangement should
be modified somewhat. Imagine a set
wherein the same coils, condensers, tubes
and batteries (or wind dynamo) are
used for both transmitting and receiv-
ing. Here would be two-way communi-
tion at a minimum of expense, space,
weight and apparatus. By re -arranging

(Continued on Page 48)
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Whatever Your
Connection with Radio
Whatever your need for instruments-

whether as set builder, amateur trans-
mitter or service and repair man-the
name "WESTON" on any meter you
select is the highest guarantee of long
life and dependable service with the low-
est possible cost of instrument upkeep.
Listed herewith are but a few timely
models. The complete radio line is fully
described in Circular J, mailed upon
request.

Model 528 -3 -Range
A.C. Voltmeter

A compact little instrument with red
and black mottled bakelite case-l50/8/4
volts-for testing A.C. supply and tube
voltages of A.C. receivers. An excellently
designed and most precise little meter
which will find many uses in the home
and laboratory-fully as satisfactory for
small testing requirements as a larger and
more expensive instrument. Price $16.50.

A.C. and D.C. Set Tester
Model 537

A dealer's or radio service man's com-
plete testing outfit. Weight, only lbs.
No additional tools, instruments or
equipment necessary. Simple, automatic
method of making connections. Meter
equipment: Two 3'/" diameter high
grade Weston models. (1) 3 -range A.C.
voltmeter, 150/8/4 volts. (2) D.C. volt-
milliammeter with four voltage ranges,
600/300/60/8 volts-(1000 ohms per
volt) and two current ranges -150,'30
milliamperes. Price. $100.00.

At all dealers, or write direct to:

WESTON ELECTRICAL
INSTRUMENT CORPORATION

600 Frelinghuysen Ave.
NEWARK, N. J.

Pacific Coast
Graybar Electric
Company, Inc.
84 Marion St.
Seattle, Wash.
J. H. Southard
San Francisco,

Calif.

Representatives
A. A. Barbera

Los Angeles, Calif.
Repair Service

Laboratory
682 Mission St.
San Francisco,

Calif.

WESTON
RADIO

I NSTRIJMENTS



SEE IT AT THE SAN FRANCISCO
AND LOS ANGELES RADIO SHOWS

New Model

JENSEN DYNAMIC SPEAKERS

D-4 Jensen Dynamic Speaker Unit for 6 volt
Operation $40.00

D-5 Jensen Dynamic Speaker Unit for 90 to
180 D. C. volt Operation 43.00

D-4AC Jensen Dynamic Speaker Unit for 110
volt A. C. Operation 55.00

D-64 Jensen Model 6 Cabinet with D-4 Dy-
namic Speaker Unit 55.00

D-65 Jensen Model 6 Cabinet with D-5 Dy-
namic Speaker Unit 58.00

D-64AC Jensen Model 6 Cabinet with D-4AC
Dynamic Speaker Unit 70.00

D-74 Jensen Model 7 Console with D-4 Dy-
namic Speaker Unit 75.00

D-75 Jensen Model 7 Console with D-5 Dy-
namic Speaker Unit 78.00

D-74AC Jensen Model 7 Console with D-4AC
Dynamic Speaker Unit . 90.00

New Cabinets
of

Extraordinary
Beauty

AYEAR ago the Jensen Dynamic Speaker inau-
gurated a new era of radio reproduction. Today

the market is flooded with quickly designed and
hastily assembled dynamic speakers, but Jensen holds
undisputed leadership. No single event in the radio
industry holds such significance as Peter L. Jensen's
development of the dynamic speaker and we predict
that no other manufacturer will be able to duplicate
such established supremacy without years of research
and manufacturing experience in the dynamic speaker
field.

The new Jensen models recently announced introduce
an entirely new vogue of cabinet design. A new per-
fection of beauty has been attained surpassing all
previous standards of radio furniture design. These
new models are equipped with a small toggle switch
instead of a clumsy feed -through switch, and the
cords are silk covered to match the cabinet finish.
These and all the other distinctive Jensen qualities
and exclusive features are possible because Jensen
Dynamic Speakers are built to a quality standard with
price a secondary consideration. Volume production
and manufacturing experience account for their
moderate cost.

When you visit the Jensen Exhibits at the leading
Radio Shows, you will appreciate the extra value-at
no extra cost-which is inbuilt in every cabinet. We
believe you will agree to our claim, "The Jensen
Dynamic Speaker, the Finest in Radio."

Jensen Radio Mfg. Co.
212 Ninth Street 338 North Kedzie Avenue

OAKLAND CHICAGO

Jensen Dynamic Speakers are made in types to operate with
110 volt A.C. house current, 6 volt storage battery, "A" elim-
inator or trickle charger, 110 volt D.C. house current and
90 to 180 volt D.C. current as provided by many of the late
model radio sets. The sensitivity of the instruments is the

same in any case.

111E%111E%
DYNAN,' I CS PEA IK E R.

"The Finest in Radio"
e..4 special two-color folder describes the complete line ofJensen 'Dynamic Speakers. Write for a copy..

Tell them you saw it in RADIO

Licensed under Magnavox Patents
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New Model 33 and Table

Combination 77

Ulan
New Radio Principles

VERY decided improvements and new features
have been designed and built into these new

models. They of course, are A C operated but with
the "hum" eliminated by a two "hum" controls.
They have maximum selectivity-all oscillation
being prevented by our neutrodyne feature. They
are highly sensitive to weak distant stations. Our
electric wave filter prevents severe interference.
Extra safety factors and a 2 -way switch are pro-
vided to prevent overloading and to compensate
for variations in line voltage. Single tuning dial,
volume control and Antenna Compensator Control
are shown on the panels. Push-pull amplification
with power supply of our own design and manu-
facture. All models are furnished with pick-up
jacks for playing phonograph records. Jensen
Dynamic speakers are used and every set is bench -

made, thoroughly inspected and tested by expert
engineers.

See These New Models!
They lead the field for radio and
mechanical designing and excellence
of workmanship which is the assur-
ance of their leadership in per-
formance.

See these New Models
at the San Francisco

and Los Angeles
Radio Shows.

GILFILLAN BROS., INC.
1815 Venice Boulevard, Los Angeles

536 Mission Street Republican and Terry StreetsSAN FRANCISCO SEATTLE

THE RICHEST TONE IN RADIO
Tell them you saw it in RADIO



New Tone Beauty
TONE has always been the basis of Gilfillan

reputation. But this year, new refinements
and features have been made to improve and
widen the range of Gilfillan tone quality. The
widest range of tone reproduction has been
accomplished. A uniformly amplified audio
range of 50 to 5,000 cycles reproduces with

utmost fidelity all the over -tones and tone shad-

ings of voices or instruments making the most
realistic and natural radio reproduction. The
entire tone range of a full symphony orchestra
is reproduced as brilliantly and distinctly as
though the orchestra were in the same room.
Even the playing of individual instruments can
be recognized. Its realism is astounding-no
other radio tone equals it's richness and clear
enunciation.

Hear This New Tone!
Some very good

Dealer's franchises
open-Write us

at once.

It is the Tone Triumph of the
year. Write us and let us give
you the name of the Gilfillan
dealer nearest you, where you can
hear this richest radio tone.

GILFILLAN BROS., INC.
1815 Venice Boulevard, Los Angeles

536 Mission Street Republican and Terry Streets
SAN FRANCISCO SEATTLE

New Model 66

New. Model 44

BUILT FOR WESTERN RECEPTION

Fell them viAit I. \I



FLYING RADIO

A TRUE VOLTAGE DIVIDER

In constructing a plate supply unit eliminate guesswork in the calculation
of resistance values. The Type 446 Voltage Divider is wound in two
sections, one of 15,000 ohms for the plate supply and one of 1500 ohms
for obtaining the bias voltage for a power tube. Each divider is equipped
with four adjustable sliders, thus making the voltages
easily variable. Price

Bulletin No. 930 on request

$2.75

GENERAL RADIO CO.
30 STATE STREET, CAMBRIDGE, MASS.

274 BRANNAN STREET SAN FRANCISCO, CALIF.

SELL ALL NEW ENGLAND AT THESE SHOWS

More than 100,000 people will inspect the lines exhibited
at the

EIGHTH ANNUAL BOSTON RADIO EXPOSITION
and

SECOND ANNUAL NEW ENGLAND AERO SHOW

Mechanics Building, October 1 to 6, incl.

RHODE ISLAND RADIO SHOW
OCTOBER 16, 17, 18, 19

Providence, R. I.

Write or Wire

SHELDON FAIRBANKS EXPOSITION, INC.
209 Massachusetts Ave., Boston, Mass.

LAST MINUTE SPECIALS
E210 BRADLEYSTATS, list $4.00
MESCO Wireless Keys, list $2.00
U. S. ARMY Aeroplane Spark Transmitters, Gov. co$t $47 each
G. E. Kenotron Rectifying Tubes (type T.B.1)
Eby A.C. Adapter Harness with Volume Control. For 6 tube Sets, list $10.00
Gould Kathanode Unipower, Automatic Radio "A" Power (6 volt). list $39.50

Our Price $1.60 ea.
95c ea.

4.75 ea.
1.25 ea.
5.00 ea.

13.75 ea.6 4

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY
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(Continued from Page 44)

the circuits somewhat, by accepting a
compromise between perfect transmission
and perfect reception in order to gain
compactness and simplicity, a practical
working machine may be created which
will put short wave signals through the
air for a distance of many miles. The
set-in fact, any set-should be placed
far back from the motors of the ship in
order to avoid interference from the
ignition system. It should be completely
shielded. Through a metal conduit,
grounded to the frame of the plane,
wires could be run to the headphones
and transmitting key at the operator's
seat. Also, there should be a lever lo-
cated beside him for operating the
throw -over switch, the switch itself
being located within the metal shielding
box. This lever should have three posi-
tions, the first cutting in the automatic
signalling device, the second cutting in
the transmitting key when the operator
desired to send a message, the third posi-
tion allowing the operator to listen in
during two-way communication with
shore stations or, perhaps, ships below
him. No doubt a fixed -tune arrange-
ment would be the best-would at least
simplify any attempt at two-way com-
munication from the viewpoint of the
operator aboard the plane-all trans-
mitting and receiving at both ends of
the "line" being carried on over the
same wavelength, thus eliminating the
necessity for tuning. If the ship were
making regular trips over long distances,
all batteries should be replaced entirely
after each flight, if batteries were used.
A long single wire lowered from a reel
and held taut by a weight constitutes the
aerial, and this would be coupled to the
grid side of the tube, or to the plate side,
by means of the throw-over switch, ac-
cording as the operator were receiving
or sending.

This is a worthwhile field for experi-
mentation. Whosoever perfects a reliable
and acceptable means of linking the air-
plane with the earth by means of radio
not only covers himself with glory, but
bestows a blessing upon all of those who
fly and those who anxiously wait below.

TUBE IMPROVEMENTS

(Continued from Page 21)

Only a very slight increase in grid -plate
capacity resulted from the change.

The next change came in 1925, when
the X type base was announced, this
tube being shown as No. 5 in the picture.
No change was made in the construction
of the tube, and its characteristics were
the same as its predecessor. In 1927,
however, the length of the bakelite base
was shortened, and the bulb made longer,
to improve the appearance of the product.

This tube, No. 6 in Fig. 1, continued
(Continued on Page 50)
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TrIORIDARSONR- 300
AUDIO IRAN SIORM[R,
UPREME in musical performance, the

new Thordarson R-300 Audio Trans-
former brings a greater realism to radio

reproduction. Introducing a new core mate-
rial, "DX -Metal" (a product of the Thordar-
son Laboratory), the amplification range has
been extended still further into the lower reg-
ister, so that even the deepest tones now may
be reproduced with amazing fidelity.

The amplification curve of this transformer
is practically a straight line from 30 cycles to
8,000 cycles. A high frequency cut-off is pro-
vided at 8,000 cycles to confine the amplifica-
tion to useful frequencies only, and to elimi-
nate undesirable scratch that may reach the
audio transformer.

When you hear the R-300 you will appre-
ciate the popularity of Thordarson trans-
formers among the leading receiving set man-
ufacturers. The R -300 retails for $8.00.

THORDARSON ELECTRIC MANUFACTURING CO.
eThrinsRirmer Specialists Since 1895

WORMS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
-nuron and Kingsbury Streets - Chicago.111.11:£4.

Power Supply Transformers
These transformers supply full

wave rectifiers using two UX-281
tubes, for power amplifiers using

either 210 or 250 types power ampli-
fying tubes as follows: T-2098 for two
210 power tubes, $20.00; T-2900 for
single 250 power tube, $20.00; T-2950
for two 250 tubes, $29.50.

Double Choke Units
Consist of two 30 henry chokes in one
case. T-2099 for use with power sup-
ply transformer T-2098, $14; T-3099
for use with transformer T-2900, $16;
T-3100 for use with transformer
T-2950, $18.

Power Compacts
very efficient and compact form of

power supply unit. Power transform-
er and filter chokes all in one case.
Type R-171 for Raytheon rectifier and
171 type power tube, $15.00; Type
R-210 for UX-281 rectifier and 210
power tube, $20.00; Type R-280 for
UX-280 rectifier and 171 power tube,
$17.00.

Speaker Coupling Trans-
formers

A complete line of transformers to
couple either single or push-pull 171,
210 or 250 power tubes into either
high impedance or dynamic speakers.
Prices from $6.00 to $12.00.

Screen Grid Audio Coupler
The Thordarson Z -Coupler T-2909 is
a special impedance unit designed to
couple a screen grid tube in the audio
amplifier into a power tube. Produces
excellent base note reproduction and
amplification vastly in excess of ordi-
nary systems. Price, $12.00.

r
THORDARSON ELECTRIC MFG. CO.
500 W. Huron St., Chicago, Ill. 3553-4

Gentlemen: Please send me your constructional
booklets on your power amplifiers. I am especially
interested in amplifiers using tubes.

Name

Street and No.

Town State
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sets
THE unqualified endorsement

of CeCo Radio Tubes by the
leading radio engineers including
Cockaday, Lynch, Hurd, Bernard
and many others, is conclusive evi-
dence of their proven performance.

Their uniformity, extreme clear-
ness of reception, and absence of
A.C. hum, are largely due to the
exclusive CeCo process of evacua-
tion.

You owe it to your radio to try a
set of CeCo tubes to gain the utmost
in radio reception. A CeCo dealer
will gladly advise you which types
to use.

CeCo MANUFACTURING Co. Inc.PROVIDENCE, RI.

TUBE IMPROVEMENTS
(Continued from Page 48)

in use until the spring of 1928, when
another, and to date the last, improve-
ment in the tube was made. This tube,
No. 7 in the picture, employed a new
construction, known as the "mica disc"
principle of filament suspension. This
change can be seen more clearly in
Fig. 2. Tubed is the original "A"
tube, as of 1922, with the bulb re-
moved so as to show the structure of
the elements. Tube B is the improved
tube, with closer spaced elements and
more rugged construction, and Tube C
is the new mica disc type. By changing
to the new method of filament sus-
pension, and arrangement of the grid
and plate structure, the tube is prac-
tically free from liability to damage
during shipment, and the microphonic
noises have been greatly reduced. The
contact pins were nickel plated, insuring
better contact with the socket springs.

The improvements in construction of
the tube have been accompanied by
greatly improved production methods,
enabling savings to be made which have
been rapidly passed on to the user. For
this reason the improved rugged tube
available today costs only a little more
than one -eighth as much as the first "A"
tubes, which sold at $9.00 for a short
time after their introduction.

FIELD STRENGTH RECORDER
(Continued from Page 20)

change the system retains its calibration
with sufficient accuracy (within 10 per
cent) over periods of several months.

The last audio -frequency amplifier is
coupled to a rectifier circuit, containing
the recording galvanometer, through an
air -core audio -frequency transformer. A
three -electrode tube having the plate and
grid connected is used for rectification.
Generally, tubes used in this manner
give a slight galvanometer deflection,
when no signal is present, due to the
initial velocity of the electrons. This
current, however, can be balanced out
by a reversed electromotive force across
the galvanometer if it is comparable to
the current received from signals. Re-
cords of variations of signals and atmos-
pherics are made with a Cambridge -Paul
Thread Recorder.

This instrument is essentially a sensi-
tive recording galvanometer having a
moving coil arranged to give a series of
instantaneous records of the deflections
of the galvanometer pointer. The mov-
ing coil of the galvanometer is suspended
between the poles of a magnet and has
attached to it a pointer which overhangs
the drum. Between the pointer and the
drum an inked thread is stretched par-
allel to the axis of the drum, at a short
distance above its surface. A presser bar
is situated above the galvanometer
pointer. This bar is normally held free

(Continued on Page 52)
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For Greater Utility
and Enjoyment

of Radio

AXLEy,
Wire Your

Home
for Radio

Yaxley
Radio Convenience

Outlets
Enjoy your radio programs in any room in th. 11..11,,
Put the batteries in any out-of-the-way place Bring
aerial and ground connections to most convenient
point. These outlets fit any standard switch b.'s
Full instructions with each outlet.

No. 13S-For Loud Speaker Connections $1.00
No. 136-For Aerial and Ground

Connections ............. 1.00
No. 134-For Several Loud Speaker

Connections 2.50
No. 132-12 Conductor-For Power Pack

Connections 3.00
No. 137-7 Conductor-For BatteryConnections2.50
No. 138-For AC Connections 1.00

Also furnished in two and three plate gam
combinations

WITH BAKELITE PLATES
Now furnished with a rich satin Brown Bak, lit,
plate, with beautiful markings to harmonize. at
25 cents extra.

cannot put the
improperly. All
marked.
No. 660-Complete $3.00

Junior Rheostats and Potentiometers
Small in size -1A," diameter
-yet have exceedingly fine
adjustment. Contact arm rides
smoothly on resistance strip.
Extra heavy metal base and
an expanded metal retaining
cup help dissipate heat, retard-
ing overheating. Mount in
i'.i" panel hole.

Junior Rheostats, with knob, ratings up to
400 ohms $0.75No. 51000-1000 ohms 1.00

Junior Potentiometers, with knob, ratings up
to 400 ohms.. 1.00

1000, 2000 and 3000 ohm sizes 1.25

Colored Phone Tip Jacks
Have distinctive colored
caps, red for positive side of
loud speaker and black for
negative side. Cap is of
Bakelite. Take standard
Phone Tips. Phone tips nest
all the way in Jack, making
excellent spring contact.

Lessens danger of shorts. For Bakelite or metal
panels.
No. 422-Insulated Colored Phone Tip Jacks.

Per Pair $0.25

Cable Connector Plug
Complete as illus-
trated with 5 -foot
cable and cable
markers. Mounting
plate mounts on
base panel by means
of bracket. Bakelite
construction; posi-
tive spring con-
tacts; no loosening
of pins or spring,
in soldering. You

Cable Connector Plug together
terminals and cable ends plaint!.

At Your Dealers

YAXLEY MFG. CO.
Dept. B, 9 S. Clinton Street

CHICAGO, ILLINOIS
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TUNING UNIT TYPE 222

For Experimental use with the new Screen Grid Tube
A NEW NATIONAL Browning -Drake Transformer, together with a new and beautiful Velvet Ver-

nier Drum dial, Type F, brings out the good qualities of this highly efficient tube in a manner that is
both pleasing and inspiring to the experimenter. Perfectly stable operation is obtained without the use of
cumbersome shields or other energy -absorbing devices. The rigid workmanlike construction of this unit
makes its installation simple and permanent. No cutting of sub -panel is required. Everything goes into
place with a minimum of fitting and wiring. You will be agreeably surprised at the efficient results derived
with this tuning -unit when used with the UX 222 tubes. Lift Price type 222 $25.00.Two other rypes also available.

NATIONAL PUSH-PULL
AMPLIFIER -for 210 or 250 tubes.
For the fidelity and volume of distortion -
less audio reproduction now required by
modern radio standards and now made
Possible by recent speaker developments.
The curve is "fiat" over practically all
audio -frequencies, the power output suf-
ficient for the largest hall. The design is
compact-the quality is NATIONAL

NATIONAL SHORT-WAVE
EQUIPMENT for use with 222 tube
This NATIONAL Velvet Vernier Dial Type
E and special Equicycle Short -Wave Conden-
ser are now offered by NATIONAL CO.
INC.. for experimental work in short-wave
reception of broadcast,code and television sig-
nals. Also offered are newly designed short-
wave R. F. Transformers in a set of 4, cover-
ing the bands from 15 to 115 meters. R. F.
Choke. H. F. Impedance, special Panel and
sub -Panel with all socketsand mounting clips.

Send for new Bulletin 130-P
We shall be at the Pacific Radio Show, San Francisco, Don Wallace in Charge. Booth No. 123. Look us up.

NATIONAL CO- INC W . A READY . PRES MALDEN  MASS 

JL

Two radio
magazines for
the price of

ONE
Hundreds and hundreds of

readers of "RADIO" have
availed themselves of our
special money saving offer
%%hereby you subscribe to two
radio magazines for the price
of one. "CITIZENS' RADIO
CALL BOOK" and "RADIO"
-both magazines sent to your
address for a full year for the

price of a one year subscrip-
tion to "RADIO"-$2.50. The
next issue of the "CALL
BOOK" will be out on Sep-
tember first. Better subscribe
now to avoid missing it.
"RADIO" will be sent to you
for 12 months, starting with
our September issue, out on
August 25th. Save $2.50 by
subscribing today.

MAIL COUPON NOW!
COUPON

"RADIO,"
433 Pacific Building,
San Francisco, Calif.

Here is $2.50. Send me "RADIO" and "CITIZENS' RADIO
CALL BOOK" for one full year starting with the SEPTEMBER
issue of both magazines
Name

Street and No

City and State

MaoERN

THE tremendous increase in popularity of powerful
amplifiers and power units has brought with it an

insistent demand for modern condensers and resistors.
built to rigid standards and according to all improved
methods.

Aerovox condensers and resistors are meeting the
most rigorous tests imposed by modern power equip-
ment. They are built to stand up under the severest
service conditions.

4
Write for "The Research Worker" a free
monthly publication that will keep you 1ga
abreast of the latest developments in radio.

EROVOY
68-A WASHINGTON ST.,

BROOKLYN, N. Y.
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Your Set
Deserves It!

Licensed under
Horan Single -Control
Patent No. 1,014,002
and Lowenstein Pat.
No. 1,258,423.

HAMMARLUND'S
New "Battleship"

Multiple Condenser
It has brute strength and superlative work-
manship. Sections matched to within % of I
per cent (plus or minus)-the closest pre-
cision obtainable. Die-cast frame; plates
permanently aligned: free -moving rotor. Ter-
minals on Bakelite strip beneath frame. Two
capacities: 350 mmfd. and 500 mmfd.-dual,
triple and quadruple models. At your dealer's
OT write us direct.

Hammarlund Manufacturing Co.
424-438 W. 33rd St., New York, N. Y.

301.a,..tto,

ammarlund
PRECISION

PRODUCTS

saves tubes
-sweetens
reception

A -C tubes, filters and step-
down transformers are built
to operate on 110 volts. In
many places the normal line
voltage is from 112 to 118
volts. In most places the volt-
age varies, so that sometime
during day or night there are
"surges" which burn out tubes
and harm sets.
Wirt A -C Voltage Regulator
protects set
and tubes,
eliminates
extraneous
line noises
and thus im-
proves the
tonal quality
of your set.
The speak - TURN THISing voice

C
RING TO
ONTROLcomes in VOLTAGE

truer and clearer, music is sweeter
and more pleasing, and the har-
mony perfectly balanced.
Only *2.2S. If your dealer cannot
supply you, send direct. Get yours
today.
THE WIRT COMPANY
5221 Greene St., Philadelphia, Pa.

WIRT
A.0 VOLTAGE
REGULATOR

CA LE
TO
SE T

INDICATOR

PINS TO
CONVENIENCE
OUTLET

IF,Wholesale Radio catalog
Set Builders -Dealers! Save Money!

Rend for the most complete book of nationally known
Parts, Kits, Cabinets. Consoles. Speakers, Power ill
Seta etc. All at lowest wholesale priers. Quick serviee
on all your needs. Write now. It is FREF.-

SETBUILDERS SUPPLY CO.
Dept 14-1 Romberg Bldg. Madmen and Market Sit. CHICAGO, ILL
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FIELD STRENGTH RECORDER
(Continued from Page 50)

of the pointer by a cam and its follower.
At regular intervals the cam makes a
half revolution, first allowing the presser
bar to fall upon the pointer and imme-
diately raising it to its normal position.
As the presser bar falls it depresses the
pointer on the drum, dipping the inked
thread between the pointer and the pa-
per, producing a dot on the paper mak-
ing a visible record of the deflection of
the galvanometer at the moment. The
drum of the recorder is arranged for
two speeds, one giving a complete revo-
lution in 24 hours and one giving a
revolution every two hours for short
time records. For the present purpose
the 24 -hour revolution is used.

The clock controlling the entire sys-
tem has its face plate equipped with
twelve brass segments arranged in a
circle, each segment representing five
minutes. A spring on the end of the
minute -hand makes an electrical connec-
tion with each segment as it passes over.
The cam allows the presser bar to de-
press once every 30 seconds, making ten
dots on the paper for one five-minute
segment.

For the present purpose, the first five-
minute segment in the hour is connected
so that when the minute -hand contact
passes over it, a relay closes, turning
on the receiving set, tuned to the station
having the highest frequency of those
to be measured. The amplifiers, the recti-
fier tube and the presser bar control are
switched on simultaneously by means of
other relays.

The following segments operate the
same relays as the first, but are arranged
to close other relays which connect par-
allel variable capacities across the prim-
ary and secondary tuning capacities of
the receiving set. This allows the re-
ceiver to be tuned to other frequencies
effective only for a certain clock seg-
ment.

The entire system is slightly sensitive
to change of pitch of a signal. The pitch
of signals being recorded is, therefore,
set to 1000 cycles by means of an elec-
trically -driven 1000 -cycle tuning fork. A
30 -ohm damping resistance across the
galvanometer coil slows its period so that
it is little affected by change of speed in
transmission. Absolute calibration of the
system is obtained from a radio -fre-
quency oscillator feeding into the an-
tenna circuit; while the amplifiers and
rectifier may be checked at any time by
connecting them to the output of the
telephone comparator. The deflection -
current curve of the galvanometer is
nearly straight over the usual range of
observations. As a protection against
heavy atmospherics the deflection is
limited just below full scale by limiting
the output of the last amplifier tube.

Continuous records of several stations
and atmospheric disturbances have been
made at this laboratory since 1926.
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Show
Visitors

Select the

HOTEL
NORMANDIE

6th at Normandie Avenue

because
It is only two squares distant
from the auditorium where the
annual Los Angeles Radio Expo-
sition is being staged during
September of this year-because
the NORMANDIE has rapidly
won recognition among radio
business men as the most cheerful
and satisfying of residential hotels
-because its dining room service
is the talk of the Wilshire District
and because the rates are so low
that they will surprise you. A
large number of your radio asso-
ciates will be here during show
week. The convenient location of
THE NORMANDIE will save
hours of time for you in getting
to and from the show.

RATES
For a short stay, or
permanent residence,
rates are most mod-
est. From $3.00 daily,
or 815.00 weekly, and
$60.00 monthly.

Every room has a
private bath.
Club Breakfasts from
35c to 60c.
Dinner. $1.00 and
81.50.

GARAGE
Unusual convenience-only hotel
in Wilshire District with fine,

fireproof garage at the door.

1-I0T[L NUMANDIr

6th at Normandie Avenue
LOS ANGELES, CALIF.

$1.00Brings you the next 6
issues of "RADIO"

Do You Run Your Radio-
Or Does It Run You?

Do you control your loud speaker
volume to fit the occasion-from
toft, mellow musical background to
loud, sharp, fascinating and atten-
tion -arresting entertainment? "THE
GATEWAY TO BITTER RADIO'. tells
how to make the radio do you.
bidding, how to avoid distortion,

deals with a hundred and one things. 21c a copy and
worth ft many times over. From your dealer or direct from

CLAROSTAT MFG. CO., Inc.
Specialists in Variable Resistors

285.7 N. Sixth St., Brooklyn, N. Y.



Replace your old radio!
Sam and ahall millions& now obsolete

1928 Features
Few radios AT ANY PRICE combine
ALL of these features which are essential
to today's new radio reception.

ELJTROOYN

I, AI,AMPLIFICATION

Neutrodynel0x10x10-1000
Other sysr®s 5x5 x5.I25

Crosley Radios tune efficiently
Crosley Neutrodyne circuit is sharp, sen-
sitive and selective. Distant stations are
easily found. Local stations tune without
squealing.

4.140
Crosley Radios are shielded
Each element shielded from each other
provides maximum selectivity and is f ea -

tared in the most
expensively made

sets.

Crosley Radios are selective
In crowded districts where many local
stations fill the air you find in C osley
radio  means of listening to ONE at
time.

Crosley Radios have volume
Volume may be increased to tremendous
proportions without distortion. This
provides plenty of volume for power
speakers.

Crosley Radios
can be softened to a whisper
A positive volume control enables oper-
ator to cut any program down to faint
and scarcely audible reception.

rT

Crosley Radios fit any kind
of furniture
Outside cases are easily removable and
chassis are quickly fitted into any type
of shape console cabinet.
Crosley Radios have
illuminated dials
The modern way enables you to see
clearly in the dusk or in shadowy corners

Your set has served you well but you will
not be satisfied with its
strained stringy tones when
you hear a new full toned
power speaker Crosleyset

DYNACON E
4111, 4maziny .Sreake,

ft lititc

GEM BOX
AC ELECTRIC

FIVE DAYS FREE TRIAL IN YOUR OWN HOME
Croaky originated the idea of a national policy of home demonstra-
tion. Home is the place to buy a radio set. Compare a Crosley
radio set with any other that you are contemplating buying and
you will choose the Crosley. If you have electric current in your
home, your set should be a modern, AC electric receiver. A con-
verted battery set is out of date. If you pay more than $65.00 for
a radio set, it should have two 171 output tubes, push-pull instead
of one, eight tubes instead of seven. To be up-to-date, your new
radio set should be designed to take and supply the current for a
power or dynamic type of speaker. Crosley sets are so designed.

sets designed for power speaker use are much more costly.
You should demand the tone quality and the performance resulting
from high power output coupled with dynamic speaker. Your set
should be completely shielded and incorporate the highly sensitive.
genuine, neutrodyne circuit. It should have a modern illuminated
dial. An examination of Crosley radio sets will show you many
other modern exclusive features.

$25.00 NEW DYNAMIC
DYNACONE AMAZING
SPEAKER!
The Dynacone is a new revolu-
tionary speaker at a price less
than many good magnetic speak-
ers. The first minute you hear
this new reproducer, it will
thrill you to a new conception of
what radio broadcast reception
should be. Crosley manufactur-
ing speed and straight line
methods permit the extremely
low price.

WHY PAY MORE THAN
CROSLEY PRICES?
We urge you to listen to a
Crosley radio set, t -y it, put it

to any test you can think of.
No sets that approximate Cros-
ley prices can compare in per-
formance. Why pay a high
price for a set that can compare
favorably with Crosley-
SIX TUBE GEMBOX
AC ELECTRIC, $65.00
Self -Contained AC electric re-
ceiver. It utilizes two radio.
detector, two audio and a recti-
fier tube -171 power output
tube. Designed for use with
the new Crosley Dynamic power
speaker. Operates from 110
volts 60 cycle AC house light-
ing current.
Crosley prices do not include
tubes.

:A...!

Crosley Radio
Corporation

uwci Crosley

Montan it 1,7,,

Catonuto.,Veallierik
atut*st.prices
qightiv hWier

Your name

192 8 ' s greatest
radio

 -
8 tube SHOWBOX $80
Genuine Neutrodyne, 3 -stages radio am-
plification, detector, 3 stages audio (last
two being 171 push-pull power tubes)
and 280 rectifier tube.

8 tube JEWELBOX 95
Genuine Neutrodyne, 3 stages radio am-
plification -227 detector tube, 3 stages
audio frequency, and 280 rectifier.
Shielded coils, modern illuminated dial,
highly selective and powerful.

6mile BANDBOX $55
An improved model of the 1927 receiver
that led the world to better radio. Gen-
uine Neutrodyne--every modern fitting and
refinement including illuminated dial. The
set you can safely buy where AC current
is not available-selective, sensitive.

5 tubc BANDBOX JR.$35
Operates entirely from dry cells and is
especially designed where no electric cur-
rent is available either for AC radio or

recharg! rag
storage
batteries.

Improved MUSICONE $15
The outstanding Magnetic type speaker
available, still maintaining its leadership,
today, as from its Inception in 1925.
Improved, it is without question the
greatest speaker value you can find.

Address.

Please le m try rr

nave
and proper speaker.

I have chacked. in ray eon 11.01,
arkhaat ckhastenn kw 5 days.

JEWELBOX

orunox
SHOWBOX

BANDBQX

Mal tha ramp,. tn the factor.
Wires, de.,er hrmt y

reca.ver checked.

BANDBOX JR....

1



SEVEN -TUBE A.C. RECEIVER
(Continued from Page 23)

a separate baseboard several feet from
the receiver to eliminate a.c. induction
and two cables should be run to the
receiver. One cable supplies 5 volts, 2V2
volts and volts a.c. for the filament.,
and the other cable furnishes the B
power. In wiring the receiver the fila-
ment leads should be twisted and
bunched together towards the rear edge
of the baseboard. This latter arrang,
ment keeps the a.c. leads away from ex-
posed grid leads. The use of variable
center -tapped filament resistances is an-
other important item in constructing an
a.c. tube receiver. The use of a heater -
type tube in the first audio stage and
push-pull amplification in the second
stage of audio, helps to keep a.c. hum
down to a minimum. The problem of
a.c. hum is important when an audio
amplifier is used which amplifies fre-
quences down as low as 60 cycles nearly
as well as at 1000 cycles. That factor
and the use of a good dynamic type of
loudspeaker, which will actually repro-
duce the real low tones, may be sources
of grief to a constructor unless some of
the suggestions mentioned are followed.
Nevertheless, the use of an excellent
audio amplifier and dynamic loudspeaker

LIST OF PARTS
C-.006 mfd. fixed condensers.
C,-.0005 mfd. variable condenser.
Cr. Cs. C.. C,-.00035 mfd. variable 4 -gang

condenser.
C.-.00025 grid condenser.
C,-.0005 mid. max. variodenser.
C.-.0001 mfd. max. variodenser.
C.-.1 mfd. by-pass condenser.

mfd.
mfd.
mfd.

C.-2 mid.
mfd.

R -1000 -ohm semi -variable resistances.
12, -0 -10,000 -ohm volume control.
R, -800 -ohm resistor.
R.. -1000 -ohm resistor.
R. -5000 -ohm semi -variable resistor.
12-3-megohm grid leak.
R., 12, -25,000 -ohm voltage divider resistors.
12.-54-megobins leak.
4-R.F. transformers (see text).
1-Antenna coil.
1-Double drum dial
1-7 x 24 in. walnut veneer panel.
1-12 x 24 in. baseboard.
1-Audio transformer.
1-Input push-pUll transformer.
I-Output push-pull transformer.
6-UX tube sockets.
2-UY tube sockets.
3-UV 226 tubes.
2-UT 227 tubes.
2-UV 171 tubes.
1-UV 280 tubes.
1-Power pack (power transformer and two

90 -henry chokes).
1-Filament transformer.
4--80-millihenry radio -frequency chokes.
6-.001 filament r. f. by-pass condensers.
2-Variable center tap filament resistors.
1-Fixed center tap filament resistors.

FREE---
A Continental Control Switch for automatically
throwing on or off your battery charger. Only a
few on hand. You can have one of them, postpaid,
with a one year subscription to "RADIO"-$2.50.

PACIFIC RADIO PUB. CO.
Pacific Building San Francisco, Calif.

ANOTHER SPECIAL OFFER!
UNI-RECTRON POWER AMPLIFIERS

(Ideal for Use With Dynamic Speakers)

Model AP -935
As the Uni-Rectron stands
It Is a super power ampli-
fier, which can be used In
connection with any radio
set and loud speaker.
Binding posts are provided
for input to the Uni-Rec-
tron and output to the
speaker. Requires no bat-
teries for its operation. It
obtains its power from the
110 volt, 60 cycle
alternating current
lighting circuit of
your house.

List Price $88.50 Ea.
(without tubes)

SPECIAL $19.75 Ea
Evert owe sew aid packed i original fader, carton

The UX-210 super power
amplifying tube and the
UX-216B or 281 rectifying
tube are used with this
amplifier, which cannot
overload. From the faint-
est whisper to the loudest
crash of sound-R. C. A.

Uni-Rectron amplifies each
note at its true value. High
and low notes are all treated

alike. The volume
and quality deliv-
ered will be a rev-
elation.

AMERICAN SALES COMPANY, 19-21 WARREN STREET, NEW YORK CITY
Send for our lists of Radio Bargains
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Hotel Christie
in Hollywood

The caravan of motor parties
bound for the Los Angeles Radio
Exposition will find this hotel the

ideal place to spend the
Show week.

Hollywood's Haven
of Hospitality

alTUATED on Hollywood Boule-
vard within twenty-five minutes of
downtown Los Angeles and twenty

minutes of the ocean-Hotel Christie
is close to a score of famous motion
picture studios and but a moment from
all of the theatres. You'll enjoy even
minute here!

GOLF-Guests are given privileges at
prominent golf clubs

CARS CHECKED AT THE DOOR

RATES-
Write or wire
for reservations

now.

Single rooms with bath
$2.50 to $3.50

Double rooms with bath
$4.00 to $6.00

Rooms without bath at
lower rates

R. J. Matheson, Manager
HOTEL CHRISTIE, Hollywood, Cal.

Helps You Pass
Government Radio

Examination

An Excellent Book

"PRACTICAL RADIO
TELEGRAPHY"

380 Pages

n SENT TO YO$3.nuu POSTPAID

"RADIO"
Pacific Building

SAN FRANCISCO, CALIF.



LOGIC
RADIO communication is here to
stay-
VARIABLE or other condensers are
essential component parts of most
installations-
CARDWELL CONDENSERS are
built to stay with radio and to last for
the life of your installation-
WHY putter?

Lt I tA.L111,10*

Scores of special condensers may be found
in course of construction at any time in the
Cardwell Factory, engineered and designed
for the foremost constructors of commercial
transmitters and broadcasting stations. The
regular CARDWELL line includes, as here-
tofore, the condensers most widely used and
in demand.

What is your problem?

"There is a CARDWELL for every
tube and purpose."

High Voltage Transmitting Condensers
Transmitting Condensers for

Medium and Low Power
Air Dielectric Fixed Condensers

Receiving Condensers

LITERATURE UPON REQUEST

THE ALLEN D. CARDWELL
MFG. CORPN.

81 PROSPECT ST., BROOKLYN, N. Y.

"DRESNER" SHORT
WAVE CONVERTER

Price
$22.50

Complete
with

5 coils

SIMPLE TO ATTACH-
EASY TO OPERATE

Tunes very easily, and by merely changing
coils in socket receptacle, covers entire range
of 15 to 550 meters.

Is a most useful accessory to any receiver.
No extra tubes or batteries required. At-
taches in a few minutes without changing
the wiring of your receiver.

European stations, many American broad-
casting stations, and Amateur stations on
low wave length made available with this
unit weighing only 3 pounds. and measuring
8,4 'x5/5":51/4".

Tunes sharply, and easily.

Through your dealer, or write us direct

Dresner Radio Mfg. Corp.
642 Southern Blvd. New York City

is to be greatly recommended in order
to fully enjoy good musical programs.

The adjustments of the receiver are
simple. C7 should be adjusted by means
of a wooden screw driver until very
little detector regeneration is present;
that is, at minimum capacity. The trim-
mer condensers of C2, C,, C4 and C,
should be adjusted until the set is most
selective on some local station. The re-
sistors R should he about 1000 ohms or
somewhat less. The variable center -tap
filament resistors should be adjusted un-
til the a.c. hum disappears or is a mini-
mum. The 45 and 135 -volt taps should
be adjusted, with the tubes operating,
until the correct values are obtained as
measured with a voltmeter. The vario-
densers C, and C and the resistance R,
should be adjusted after the other ad-
justments have been completed. These
three adjustments should be made so
that the detector will spill into oscilla-
tion over entire broadc'ast band when C7
is turned up a little too far. This auto-
matic detector regeneration scheme is a
circuit which was recently developed by
Mr. Clement.

Since the antenna circuit is tuned, and
three tuned r.f. stages with a regenera-
tive detector are incorporated into the
receiver, the selectivity and sensitivity
are very excellent. It is possible to re-
ceive distant stations through local ones
with very good quality. The quality on
local stations is excellent.

QUESTIONS AND ANSWERS

What changes will I have to make in my
45 kilocycle superheterodyne, so as to use
the type A tubes throughout?-L. J., Brant-
ford, N. D.

Diagrams showing how to make this change
have appeared in these columns several times
during the past three years. Where the trans-
formers peak at 45 kilocycles with type 99
tubes, the frequency is lowered to 40 kilo-
cycles with type A tubes. If the i.f. trans-
formers peak at 52 k.c. with the 99 tubes,
then they will peak at about 45 k.c. with the
type A tubes. If the transformers are two
or three years old, they are probably 45 k.c.
with 99 tubes, and when the A tubes are in-
stalled the size of the filter condenser should
be increased from .00025 mfd. to .0003 mfd.
If they are the 52 k.c. type, then the con-
denser should be .00025 mfd. instead of .0002
mfd., the latter tuning the filter to 52 k.c.
The 25 -ohm volume control rheostat controll-
ing the filaments of the first two i.f. tubes
should be omitted, and the filaments of all
eight tubes controlled from a single 1 -ohm
rheostat. Volume should be controlled by
shunting a 0 -50,000 -ohm variable resistance
across the primary of the second i.f. trans-
former. If trouble from oscillation is experi-
enced, it may be necessary to shunt the pri-
mary of the third i.f. transformer with a
12,000 -ohm fixed resistance, as the amplifica-
tion per stage with the type A tubes will be
considerably greater than is possible with the
99 tubes, and this increased overall gain may
cause the amplifier to oscillate badly when
the volume control rheostat is set near
maximum.
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World's Largest
Radio Parts Plant

announces its new line of

PRECISION
RADIO PARTS

DESIGNED by recognized
experts, fabricated with
uncanny accuracy by

marvellous automatic machines
accurate to the ten -thousandth
part of an inch; soundly mer-
chandised through reliable deal-
ers, each and every Pilot Radio
Part represents the peak of
engineering achievement.

THAT is why Pilot Radio
Parts are used the world
over, especially by cus-

tom set builders, technical en-
gineering institutes and others
in the know."

Send 4c in stamps for complete
catalog of technical information

Pilot equipment.

opiLoi ELECTRIC NI -Ft. CO
- 323 BERRI ififttIOKLYN

MARK .1[Gr

'WORLD'S LARGEST RADIO PARTS PLANT

RADIO'S BIGGEST

25c Worth!

Return this Coupon!

1--... DESIGN,
103 Broadway,
Brooklyn, N. Y.

Please send me Radio Design Quarterly
Magazine, edited by M. B. Sleeper, contain.
ing latest Radio and Television data hot from
the lah I I enclose 25c stamps or coin for
full year's subscription-four meaty issues,
clear photos, drawings, diagrams for new
apparatus.

Name ...

Address

VRi.tAy92,

State

L$1.00 Brings You the Next Six
Issues of "RADIO"

Gerald Best's
SUPER BLUE PRINTS

The complete working plans in full size for
building the new incomparable Gerald Bes
115 Kilocycle superheterodyne with full in-
structions for building.

25ePer set. Postpaid anywhere in th4
U. S. Send remittance by cash.
check or money order. Stamp,
also accepted. "RADIO," Pacific
Bldg., San Francisco, Californi,



Sell Radio
under

Your Own Label

Console Model. A
beautiful solid wal-
nut cabinet finely
finished. Equipped
with "Peerless"
Speaker. Size 26"
x 40" x 16" deep.

Longer
Profits For You!

Quicker Stock Turnover!
Premier Radio comes to you under your

own private label-free of heavy selling ex-
pense. Therefore, your profit margin is
greater.

With your private brand, price is flexible.
You can meet any condition of competition
or market.

Selling your own label radio is the remedy
for top-heavy inventories; no territory con-
tracts necessary-you order out only what
you need.

It preserves your trade identity-the moat
valuable possession you have. When your
private brand and your selling efforts make
friends, that business comes back to you
alone.

CHASSIS SPECIFICATION
All metal chassis, rigid, strong, stays put.

Unconditionally guaranteed. Apparatus 100%
shielded. Furnished standard in 6 Tube and
7 Tube Push -Pull. Licensed under U. S. Navy
Patents and Hogan Patent No. 1,041,002.

Material and manufacture determine the
quality of a receiver-not advertising! In
performance, quality, looks and saleability,
Premier Private-Label Radio is equal to
any receiver on the market. Write us for
price quotation. No obligation.

PREMIER ELECTRIC COMPANY
E,tal 1.1011 in 1905 and Manufacturers

Ever Since
3831 Ravenswood Ave.

CHICAGO. ILLINOIS

50,000
Feet of Radio

50,000 square feet of floor space
in a large modern building de-
voted exclusively to radio. Tre-
mendous stock of latest kits,
parts and sets in improved de-
signs and styles. Write for Cata-
log "E." Wholesale Prices.

Allied,. Radio
CORPC(RATION

711 W LAKE STREET, CHICAGO
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R. F. CHOKES
(Continued from Page 31)

301A tube, a 0.05-megohm grid leak,
and a 1:5 -milliampere d.c. grid meter,
were parts of the layout. It was pro-
posed to run the driver first as a series -
feed oscillator, Fig. 2a, and take the
readings of grid current at each dial set-
ting as a measure of the strength of os-
cillations. This was perfectly permis-
sible, for, with other factors constant,
the flow of grid current is directly de-
pendent on the r.f. voltage across the os-
cillating circuit. These data, using series
feed, were taken as the standard of com-
parison to see how much introduction of
the choke in shunt feed lowered the
strength of oscillations.

The new chokes for test were jumble -
wound on small wooden spools in a vari-
ety of winding dimensions, numbers of
turns, and so on, data on which are given
in Fig. 3. Each choke in turn was con-
nected in at X in the shunt -feed circuit
2b, and was submitted to the oscillation
strength test; the resulting readings ap-
pear in graphical form in Fig. 3. As
may be seen, the best choke of the lot
was No. 3; No. 6 choke gave exactly
the same curve-it was really two of the
No. 3 chokes on one form. The other
chokes were worse in varying degrees.
No. 1 choke, which had a narrow, deep
winding, was worse at the lower waves;
No. 5 choke, also with a narrow, deep
winding, but plain enamelled wire, was
bad at the higher waves, though only
slightly more so than No. 4, with a wide
shallow winding. It is pointless to try to
assign reasons for the various perform-
ances of the chokes-perhaps the partic-
ular way in which the turns jumbled had
as much as anything to do with the re-
sults.

The No. 3 wooden -spool choke was not
as good as the single -layer -solenoid choke
over most of the band, as the tests
showed. However, it did not at any
point show a series -resonance dip such as
the single -layer speciman did at 62
meters. The oscillation strength with
either choke was not as high as with
series feed. The average difference be -
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tween the wooden -spool and the single -
layer choke was about the same as the
difference between the single -layer choke
and series feed.

The picture shows the Hartley grid -
meter driver and some of the chokes that
were tested. The operating range of a
choke can be extended by winding two
or more different -dimensioned sections in
series, each section to be particularly
effective over one portion of the wave
range. The forms for the chokes can be
made from sections of spools, with end
flanges of cardboard of thin formica.
Thus chokes can be developed to order
in a short time if only a grid -meter
driver is at hand.

Television Picture Frequencies
THERE seems to be some confusion
as to the number of images which

must be transmitted per second to elim-
inate the "flicker" in television. Some
investigators recommend the transmis-
sion of ten to twenty images per second,
depending upon the efficiency or the in-
herent limitations of their systems. The
conventional picture frequency is usually
stated to be 16 images per second, which
is substantially correct, although Dr.
Ives, of the Bell Laboratories, points out
that the actual image repetition neces-
sary to extinguish flicker is proportional
to the logarithm of the field brightness.
It is hardly possible that objects scanned
at intervals greater than 1/16 second
would give results comparable with the
modern moving picture.

Know Your Metals
SELENIUM, of course, is a metal," re-

ports Television, our British con-
temporary. "Selenium is undoubtedly
non-metallic," avers Smith's "General
Chemistry." All right-thinking gentle-
men will prefer the latter statement. At
the time of its discovery, selenium was
thought to be a metal; but, then, selen-
ium was discovered in 1817. Chemists
now group the element with sulphur and
tellurium although in some of its phy-
sical properties it does resemble the
metals.
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VACUUM TUBE VOLTMETER
(Continued from Page 30)

0 -500 -volt range. The C battery is not
used in these ranges and can be used
alone and in conjunction with one 45 -
volt block to give these voltages. As be-
fore, the input voltage is varied in con-
venient steps and the meter readings
noted for the 0 -100 -volt range and
again for the 0 -500 -volt range.

These data are then plotted, securing
curves as shown in Fig. 6. For quick
reference, and especially for service use,
the calibration chart shown in Fig. 7 is
useful. It is made through the use of
the calibration curves; the even voltage
values, say every 2 volt with the 0 -10 -
volt scale, being picked off on the curve
and projected down the "meter reading"

PARTS USED
1 '99 type vacuum tube.
I 0-1 m.a. milliammeter.
1 25 -ohm rheostat.
1 400 -ohm potentiometer.
1 UX socket.
14 lettered binding posts: +A, -A, +8,

+C, 2 -C, 3 +, 3 -, 2 plain.
1 2000 -ohm resistor.
1 50,000 -ohm resistor.
2 Resistor mountings.
1 .001 molded mica condenser.
1 set switch parts; 14 sw. points, 2 lamin-

ated switch arms, 1 knob, 1 pc. 2 3/8 x
2 3/4 in. panel, 6-32 bolts.

3 lengths insulated bus wire, assorted colors.
1 7 z 10 z 3/16 in. panel, black.
1 7 x 10 x 2 in. (inside) walnut case.

scale. This gives two scales, that of the
meter and the corresponding value of
voltage, on opposite sides of a line mak-
ing reading easy and rapid. The 0-100
and 0 -500 -volt curves can be treated
similarly and their scale placed above the
other as has been done in Fig. 5.

It will be noted that the scales are
legible and open at the lower end instead
of folded as is usually the case. This
fortunate characteristic makes possible
accurate readings at low inputs and does
much to preserve the continuity of the
0 -500 -volt overall range.

The a.c. high range scale employing
the series condenser wherein the input
is connected between the "+H" and
"AC" binding posts theoretically meas-
ures the peak value of the a.c. wave.
Actually, however, it measures some
value less than this due to the fact that
available condensers are not ideal and
pass some leakage current. Since the
root -mean -square value is the value
meant when an a.c. voltage is men-

aso t'r
T

tioned, it is best that these ranges be
calibrated to read r.m.s. values.

In operation, the filament current is
always set to 60 m.a. and the C or B
voltages adjusted to give the correct zero
reading. In the case of the 0 -10 -volt range
where the C battery potentiometer is
used to set zero, variation of B voltage
as great as 20% has no effect on the
calibration, making the use of two 45 -
volt blocks satisfactory almost regardless
of their condition; while for the high
ranges,a Cbattery is not used and the zero
setting maintained with the B battery.
Provision is thus made for all the oper-
ating adjustments within the instrument;
making the use of external ammeters,
voltmeters, or other instruments un-
necessary.

,ELECTRO-DYNAMIC SPEAKER
(Continued from Page 24)

ally held in place by a metal framework
and ring which is a part of the metal
housing of the field coil. But for the
experimenter a combination such as is
shown in Fig. 4 will be easily built with-
out having to work up a sheet metal as-
sembly, and only requires two boards
about 2 ft. square, of 1 -in. non -warping

Fig. 4. Completed Speaker in Wooden Frame

stock. One board acts as the baffle, and
has a 7 -in. hole cut in the exact center,
while the other board is used to mount
the field coil. If there is noticeable re-
flection from the rear board holes can be

CALIBRATION CHART. 0-500V. VACUUM TUBE VOLTMETER
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Fig. 7. Chart for Quick Reading of Calibration
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Cut down static
Wirt Static Filter works! Only $2.25. Put
it in series with aerial, adjust to suit-once
set, it stays set. Sharpens selectivity, takes
out static, improves music and speaking
voice. Guaranteed. Try it. If it doesn't
please you, you can have your money back.
Only $2.25.

Don't burn out tubes
Your A -C tubes and
sets are built to do

best on 110
volts. In many
places the nor-
mal voltage is

higher. In addition
there are frequent
current "surges".

Too much voltage burns out tubes and set.
Stop it! Use Wirt Voltage Regulator, only
$2.2 5-makes tubes last longer, suppresses
line noises.

Keep out lightning
Safeguard set, and
house, with a real
lightning arrester,
the Wirt. Air gap
type. Made of bake-
lite and brass-"pet-
ticoat" insures am-
ple insulation, even

in rainy, snowy or sleety weather. Ter-
minals are extra heavy-and so arranged
that aerial can be connected without cutting
it-much the best practice for better recep-
tion as well as for complete protection.
Bracket insures rigid fastening. Only $1.00.

Any radio dealer can get you Static Filter,
Regulator, and Lightning Arrester. Or send
check-well ship postpaid by return mail.

WI MY OM RANI(
5221 Greene Street Philadelphia, Pa.

Makers of "Dim-a-lite" and "Dim -a -Lamp"

QST nu9 FO
JUST OUT

June
Number

U. S. and Canada
$1.00 Each

(Foreign $1.10)

ONE YEAR (4 Issues)
For $3.25 (Foreign $3.50)

Amateur and Commercial Stations
from 83 Countries

RADIO AMATEUR CALL
BOOK, Inc.

508 S. Dearborn Street
CHICAGO, U. S. A.
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A. C. Meter
For Filament Control

The advent of vacuum tubes having filaments ex-
cited from alternating current has created the neces-
sity for an absolute means of controlling the voltage
applied to the filaments. Variation in house lighting
voltage is often such that a permanent setting of the
filament rheostat cannot be made with any assurance
that it will be correct for more than a few minutes.
Again the characteristics of the radio set are frequently found to be such that a par-
ticular setting of the filament rheostat is necessary to eliminate objectionable hum.

For A. C. filament control the Jew ell Pattern No. 190 A. C. panel mounting
voltmeter is ideal. It has a body diameter of 2 inches and in general appearance is
the same as the Jewell Pattern No. 135. The movement is an accurate, moving
vane type, designed for continuous service with special modifications for the small
size case. Energy consumption is very small.

The instrument is available in ranges of 0-1.5, 0-3, 0-8, 0-10, 0-15 and 0-150
volts.

Pattern No. 190
.4. C. Voltmeter

Write for descriptive circular No. 1115

Jewell Electrical Instrument Company
1650 WALNUT STREET, CHICAGO
"28 Years Making Good Instruments"

Positive Line Voltage Control Safe

PROTECT
your A.C. tubes

from excessive filament volt-
age and insure maximum efficiency
from your new
A.C. receiver,
which is designed
to operate at a
certain specified
line voltage. To
be safe, you must
have some means
of controlling
the voltage from
the light socket
which varies in different localities,
and during certain times of the day.

19 Keefe
Avenue

11,1111111'

.r7 re'"
-

4/
0

The Centralab Radio Control Box
is the most advanced form of volt-
age regulator. It is so designed

that it will pro-
vide absolute
positive and safe
control of line
voltage. A simple
manual control is
the only adjust.
ment. No meters
or technical
knowledge re-
quired to oper-

ate, although meter can be attached
at little extra cost if desired.

NTRAL RADIO LABORATORIES

Milwaukee,
Wisconsin

PROFESSOR HERMANN SCHNITZEL
Of the Ooniversity of Cincinnapolis, 0 -ho -ho

has written a booklet containing 21 short radio lectures which have been
broadcast from many stations. 50 cents per copy, post paid. You will
enjoy this book. For sale by "RADIO," Pacific Building, San Francisco
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drilled in it around the coil mechanism
until this reflection becomes negligible.
A metal ring is required to hold the cone
to the baffle board, and this may be
made of strip brass, with an outside
diameter of WI in. and an inside di-
ameter of 7 in., using stock about /-in.
thick. Holes are drilled in the ring to
accommodate seven or eight wood
screws, and are shown in the diagram of
the cone details.

The instrument is now ready for as-
sembly, and four holes of a size large
enough to pass a 1/2 -in. bolt are drilled
at the four corners of the two boards,
and the boards are then fastened to-
gether as shown in Fig. 4., each thick-
ness of board being bounded on each side
by a washer and nut. Bolts 10 in. long
and 1/2 in. full thread are required.
Adjust the nuts until the boards are ex-
actly parallel, and 7 in. apart. Now
place the structure so that the board with
the 7 -in. hole is parallel with the table.
and on top, and place the cone through
this hole, centering it and attaching it
to the board by means of the metal ring
placed over the leather edging of the
cone. Do not stretch the leather tightly,
as the cone should be free to move at
least in. back and forth when in oper-
ation. The two input leads can be
fastened to a terminal block on the back
of the front board, with sufficient slack
to allow free movement of the cone.

Nov place the field assembly on the
bottom board and adjust its position
until the moving coil fits exactly over the
air gap around the core, and so that it
would not touch the inner or outer edges
of the gap at any point, if the boards
were to be moved closer together. Now
fasten the base of the field coil firmly to
the back board, and pile in. of brass
or copper washers on top of the core of
the magnet, arranging them so that all
their holes lie in line with the drilled
and tapped hole in the center post. Now
screw the two boards toward each other
by loosening the nuts on the under side
of the baffle, and guide the moving coil
into the air gap. Bring the two boards
closer together until the paper centering
washer comes in contact with the pile of
washers on the center post. Now place
a 6-32 machine screw having a brass
washer under the head, through the hole
in the paper washer, and into the tapped
hole in the core of the magnet. Then
note the position of the coil with respect
to the air gap, which should be so that
you can just see the top turn of its wind-
ing flush with the top plate of the mag-
net structure. If this turn cannot be
seen, the coil is too deep, and another
spacing washer or two are required be-
tween the paper centering washer and
the pole piece. If two or more turns are
seen, brass washers should be removed
from the pole piece until the right
adjustment is obtained.

The adjustment of the moving coil as
to exact center is next made, loosening



the 6-32. screw, but not removing it.
Place the speaker in a vertical position,
and with one hand in front and one be-
hind, move the coil around in its gap
until you think you have it centered.
Then, holding it there, get someone to
tighten the screw, and then move the
cone in and out, listening for any scrap-
ing sounds. If none are heard the coil is
clear of both edges of the gap and is its

its correct adjustment.
The moving coil must he connected to

an output transformer having a turns
ratio of at least 25 to 1, as the impedance
of this coil is only a few ohms. whereas
that of the power tube is several thou-
sand. An output transformer of that
type accompanies the old horn t.Ite
speaker, but if the frequency character-
istic of this transformer does not suit the
user there are several of correct size
which are now obtainable in the open
market.

SHORT WAVE RECEIVER
(Continued from Page 28)

no r.f. tube, the svavelength control
being the plate tuned circuit of the r.f.
amplifier, and the regeneration or os-
cillation control being the detector plate
condenser. The detector filament should
be operated at a voltage such that smooth
regeneration and spillover into oscilla-
tion takes place, without clicks or howls.
If a loud squeal occurs when the set is
turned on, the tickler condenser is prob-
ably advanced too far, and the capacity
should be reduced. If trouble is had
with the r.f. amplifier tube oscillating,
which may be indicated by numerous
loud heterodyne whistles with the an-
tenna disconnected, it can sometimes be
eliminated by slightly reducing the plate
voltage to the shield grid tube. A change
in shield grid voltage will also affect the
tube's oscillation point, but as no trouble
of any sort was had with the experi-
mental set shown in the picture, it is
anticipated that no difficulty of this sort
will be experienced by those who build it.

An "electric set," according to the
R. M. A. standard nomenclature, is a
radio receiver operating from the electric
light line, without using batteries. If
it employs tubes which obtain filament
or heater current from an a.c. line with-
out the use of rectifying devices, but

ith built-in tube rectifier for plate and
grid voltages, it is an "a.c. tube electric
set." If it uses current supplied by a d.c.
line it is a "d.c. tube electric set." If it is
designed to be operated from batteries it
is a "battery -operated set." If the latter
is connected from a power unit operating
from the electric light line and supplying
filament and plate potentials to the tubes,
it is a "socket -powered set."

Your BEACON of the Air

DEALERS:

Seeri
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Orr openfar this
well.kisourn
fine of

tubes.

Write int.
details.

-*\

AGEN
904 Misatee Ss.

Francieto.0.1.

A. 5.115115 CO.,

Pla.cer
Sealdr, Sash.

Gre)II t I l.'s ER happens - the Presidential
election - the World Series -- be there
with :ARCTURUS A -C Tubes! v a

Sensitise and reliable. You've never had such
receipt' ! The (..west note or the shrillest sound
is brought in clearly. You will morsel at the vast
difference a set of .ARCTI, RUS Tubes make. a

And long-lised! In mans iii,tanct, ARCTURUS
A-(: 'fillies are still gising service after 5,000
I II, of use. It 1 a a

Get the t out of your radio. Re -tube with
ARCTI III S and enjoy real radio rectption-
electrically . v v a a

get them at your dealer today-or write.

ARCTURUS RADIO CO. NEWARK. N.J.

ARCTURUS
A-C LONG LIFE TUBES

INSURE YOURSELF
against missing the next six issues
of "RADIO" by subscribing now

for One Dollar.

FREE RADIO
BOOK

AND NEW SUPPLEMENT C
44 pages chock-full of vital information for set
builders and all radio enthusiasts. 16 nee easy -to -
build circuits-receivers, transmitters, radiophones,
short wave. Complete construction data, schem-
atics, photos, etc. Also full information about Aero
air -dielectric coils. Write for FREE copy TODAY.
Address AFRO PRODUCTS, Inc., Dept. 764,
4611 Ravenswood Ave., Chicago, Ill.

Tell them you saw it in RADIO

All
The New Kits

Everything in radio kits, parts,
accessories, sets. Improved de-
signs and styles. Big selection at
worthwhile saving. Immediate
service; personal attention. Send
for complete, illustrated Cata-
log "E." Wholesale Prices.

Allied( Radioc 0 R
Allied ACM N

711 W. LAKE STREET, CHICAGO

5')



Push -Pull Power Stage
for Dynamic Speakers

For best results, every dynamic type
speaker should be preceded by a push-
pull amplifier. This is particularly true
because they reproduce frequencies as
low as 3o cycles and the attendant hum
from raw AC on the filaments of power
tubes is greatly pronounced unless fil-
tered out by a push-pull amplifier.
The AmerTran completely wired push-
pull power stage has been specially de-
signed for dynamic speakers. Consists
of type 151 input and output trans-
formers(zoofor work ing out of 11 o type
tubes or 361 for 171 type tubes). Com-
pletely wired with sockets and resis-
tances. Also available for cone type
speakers and for both zto and 171 tubes.

Licensed under Patents owned or controlled by R. C. A.
and may be bought with tubes

Price complete(without tubes) $36.00.
(slightly higher west of Rocky Mountains)

Wrist at far beck-ag of tots rimarkable

AMERICAN TRANSFORMER COMPANY
Transformer Builders for more than 28 Years

272 immet Street, Newark, N. J.

$1.00 Brings you the next 6
issues of "RADIO"

TINS RAM
Is Wig CIIASAII

Bought Your New
Dynamic Speaker Yet?

WELL, when you do,
look for the Elkon

Rectifier-you'll find it
on good dynamic speakers
about in the position
shown above-no matter
whether in sets, cabinets
or separate units. You
can't fail to recognize it,
by its solid, husky ap-
pearance.
For your own protection
make thedealer show you
the Elkon name plate on
the end of the rectifier.

Ifuoni RECTIFIERS
Standard equipment on the better
DYNAMIC SPEAKERS. ELIMINATORS

and BATTERY CHARGERS

60

Push-pull Transformers with
impedances to match power
tubes and dynamic speakers
Type "BX" Input Transformer has
extremely high primary inductance.
Secondary accurately divided.

Price, each $6.50

Type "GX-210" Output Transformer.
Especially designed for push-pull am-
plifier using UX-210 or CX-310 tubes.
Secondary connects directly to moving
coil of dynamic speaker.

Price, each $6.50

Type "HX-171" Output Transformer.
Same as above except impedance
matches UX-171, CX-371, or UX-250,
CX-350 tubes.

Price, each $6.50

Free circular giving audio hook-up and
complete information on request.

SANGAMO
ELECTRIC COMPANY

Springfield, Illinois
PACIFIC COAST OFFICES:

1061 Howard Street, San Francisco
750 Subway Terminal Building. Los Angeles

Described in Ou
New 1929 Catalog

[SENT ON REQUEST ]

WHOLESALE PRICES

Professional Set Builders

1

and
Dealers.

1
The latest developments of the 1929 season are
fully described in our NEW FREE Catalog.
Lowest prices on all nationally advertised kits,
sets, accessories, cabinets, etc. Get the BEST
in RADIO-at the BIGGEST SAVING. Com-
plete stock carried. No shipping delays. Write
for Catalog TODAY.
TELEVISION-We have complete information
which will prove interesting to SET BUILDERS.

WALTER ROWAN CO.
833 Washington Blvd., Dept. 101

CHICAGO, ILL.

Tell them you saw it in RADIO

Quality 13fislplpducts

Potter Condensers
13.4ite 14t4"7 406
motob,, ANRAD
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Potter Manufacturing Co.
No. Chicago, III.

Pacific Coast Offices
005 MISSION STREET

San Francisco California

Gerald Best's
SUPER BLUE PRINTS

The complete working plans in full size for
building the new incomparable Gerald Best
115 Kilocycle superheterodyne with full in-
structions for building.

25c
Per set. Postpaid anywhere in the
U. S. Send remittance by cash,
check or money order. Stamps
also accepted. "RADIO," Pacific
Bldg., San Francisco, California.

Send For
WESTERN RADIO

1929 Catalog
Dealers and Set Builders

TUE NEW 1929 Catalog
is crammed full of the

FINEST, NEWEST, Nation-
ally known A.C. sets, con-
soles, cabinets, dynamic
speakers, kits, eliminators
and accessories at LOWEST
PRICES. Largest stock of
radio parts. Prompt delivery.
It 'ire for our FREE catalog.
Western Radio Mfg. Co.
_N W. Lake St., Dept. R-9

CHICAGO

11,he BI
Friendly
Radio House'



Special
HOTEL
Rates

to
Visitors of

Radio
Show

In
Los Angeles
AS A COURTESY to radio

fans attending the Big
Show in Los Angeles this month
the Hollywood Plaza Hotel
offers a special 25 per cent
reduction in rates.
This famous Hollywood hos-
telry, located in the heart of
the famous movie colony, is
but a short ride from the head-
quarters of the Radio Show.
Every arrangement has been
made to insure that guests
on this occasion will receive
special courtesy from the hotel
management.
When arriving in Los Angeles,
merely register at the Holly-

ood Plaza, and when you leave
present your admittance card
or credentials from the Radio
Show. The special discount
will then he made.

The
Hollywood

Plaza -
Hotel

Vine at Hollywood Blvd.
HOLLYWOOD, CAL.

Amateur and Special (Experimental
and Technical Training School)

Station Calls To Be Changed

Under section 2, paragraph d, of article 14
of the International Radiotelegraph Conven-
tion, Washington, 1927, call signals of private
experimental stations (which under article 1
are "(1) a private station intended for ex-
periments with a view to the development of
radio technique or art; (2) stations used by
an 'amateur'-that is to say, a duly au-
thorized person who is interested in the radio
technique solely with a personal object and
without pecuniary interest) shall consist of
the letter or letters indicating the nationality
and a single figure followed by a group of not
more than three letters."

While the requirements of the convention
are not actually effective until January 1,
1929, it has been deemed advisable to change
the call signals effective October 1, next, as
the division desires to show the new signals
in the annual list of Amateur Radio Stations
of the United States, edition June 30, 1928,
rather than to change the calls effective Jan-
uary 1, 1929, and publish the new calls in
the June 30, 1929, edition.

Therefore, beginning that date, all stations
in the classes above named within the con-
tinental limits of the United States are hereby
ordered to add to their call signals the letter
"W," and those in Alaska, Hawaii, Porto
Rico, and the Virgin Islands, should add the
letter "K." These letters should precede the
call signal; for example, station 4ABC, if
within the continental limits of this country,
becomes W4ABC and, if in Porto Rico, be-
comes K4ABC.

International Prefixes for Call Signals
Of Amateur Stations Tentatively

Assigned

CI. Chile.
CF. Canada.
CL. Cuba.
CN. Morocco.
CP. Bolivia.
CR. Portuguese

colonies.
CS. Portugal.
CV. Rumania.
CW. Uruguay.
CZ. Monaco.
D. Germany.
EA. Spain.
El. Ireland.
EL. Liberia, E.
ES. Estonia.
ET. Ethiopia.
F. France and

colonies.
G. England.
HA. Hungary.
HB. Switzerland.
HC. Equador.
HH. Haiti.
HI. Dominican

Republic.
HJ. Colombia.
HP. Honduras.
HS. Siam.
I. Italy.
J. Japan.
K. United States.
LA. Norway.
LO. Argentina.
LZ. Bulgaria.
M. England.
N. United States.
OA. Peru.
OH. Finland.
OK. Czechoslovakia.
ON. Belgium and

colonies.
OU. Denmark.
PA. Holland.

Tell them you

PJ. Curacao.
PK. Dutch East

Indies.
PP. Brazil.
PZ. Surinam.
RA. Russia.
RV. Persia.
RX. Panama.
RY. Lithuania.
SM. Sweden.
SP. Poland.
SU. Egypt.
SV. Greece.
TA. Turkey.
TF. Iceland.
TG. Guatemala.
TI. Costa Rica.
TS. Sarre.
UH. Hedjaz.
UI. Dutch East

Indies.
UL. Luxemburg.
UN. Yugoslavia.
UO. Austria.
VE. Canada.
VH. Australia.
VO. Newfoundland.
VP. English colonies.
VT. India.
W. United States.
XA. Mexico.
XG. China.
YA. Afghanistan.
YH. New Hebrides.
Yl. Iraq.
YL. Lettonia.
YM. Danzig.
YN. Nicaragua.
YS. San Salvador.
YV. Venezuela.
ZA. Albania.
ZK. New Zealand.
ZP. Paraguay.
ZS. South Africa.

saw it in RADIO

Custom
Set Builders

Send for

Literature
on the

Custom-Bik
Shield Grid
Receivers
THREE New Tyrman
Receivers! One, for

complete A.C. Socket oper-
ation, using A.C. Shield
GridTubes.One,for either
Battery or Complete A.C.
Socket operation. One,
for Battery or Eliminator
operation. All three incor-
porate Shield Grid Tubes

-a principle developed
and pioneered by Tyr -
man, and now further ad-
vanced by new Tyrman
developments.
Custom Set Builders
who have seen advan-
ced models say they
have never seen Cus-
tom Built Receivers
that compare with
the new Tyrman line for
Beauty,Performance and
Price. Send for descrip-
tive literature and see
if you agree with them.

TYRMAN ELECTRIC CORPORATION,
Dept. 94-314 W. Superior St.

Chicago, Illinois.
Without cost or obligation, send me advance

literature describing the new Tyrman receivers.

Name

Address

\Iv jobber is

61



Ask ior it b NAME
A.M.P.E-R-I-T.E.

7 the only Pr IGadjuMing
7 control that maintains

constant filament volt-
age, despite ariat ion. in"A"

. supply. Essential/ v. ith clim-
inators. Ask for AMPERITE

by name and accept nothing else.
Entirely unlike fixed resistors. A

' t,pe f y tube -battery or A.C.
...-11bViall mpaty7
;150 TilAwKLIN fr. NEw YOtX

FREE "Arnp,r-
te Blue Book"

of popular eir-
cuitsand latest

eonetruetiou
data. Writ*
Dept. R.9

.N?*,*

ahe"SELF4DNAY1146" Rheostat

m0.4.1

N
Vs.,
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Lessen
Static

Tune More Sharply
Bring your set up to maximum
sharpness with X -L Vario Densers

Practically all of the popular high grade
circuits now use X -L Products. Perfect
reception is always assured because of the
accurate values and dependable service these
well known products give. Endorsed by
leading radio engineers, designers and
builders and standard in most quality sets.
Broad and positive capacity range that as-
sures exact oscillation control easily obtained
with both Model "N" and Model "G" Vario
Densers.

Model "G" Vario Denser
Genuine Bakelite casing, dust and moisture
proof. All metal parts phosphor bronze nickel
plated. Only the best imported India mica
used. Extreme micrometer capacity advance,
exceptional accessibility in close quarters,
Model "N" has variable capacity adjustable
from 1.8 to 20 micro -micro farads. Price
each. $1.00.
Model "G" with grid clips made in three
variable capacity ranges. viz: Model G-1.
.00002 to .0001 Mfd.; Model G-5. .0001 to
.0005 Mfd.; Model G-10, .0003 to .001 Mfd.
Price each $1.50.

NewBAKELITEINSULATED

X -L PUSH POST
The most perfect binding post
made. Push clown with thumb.
insert wire, remove pressure,
wire is held firmly. Vibration
will not loosen but releases
instantly when you wish. No
chance to forget to tighten.
Positive, permanent. Plain or
all standard markings. Also X -L
made in all -metal design. Price Push Post
each 15c.
Strip of 7 on black panel with white mark-
ings. price $1.50.

Write for interesting and valuable
free copy of our new up-to-date book
of wiring diagrams showing use of
X -L units in all leading circuits.

XLRadio Laboratories
Dept. J. 1224 Belmont Ave., Chicago.

CALLS HEARD

By NU 6QL. J. R. Wells.
Patton, Calif.. U. S. A.

oa-2ap. oa-21)1), oa-2dy, oa-21x, oa-2jy. oa-21m.
oa-2rf, oa-2rx, oa-2sa, oa-2ss, oa-2tm, oa-2yi, oa-.tea.
oa-3cp, oa-3ew, oa-3h1, oa-3jc, oa-3jk, oa-3jo, oa-3kr,
oa-31p, oa-31s, oa-3ut, oa-4ab, oa-4at, oa-4bb, oa-4101,
oa-41w, oa-4go, oa-41j, oa-4mn, oa-4pn, oa-4rb,
oa-4rg, oa-4wa, oa-4 ws, oa-5lig, oa-5hg, oa-5rj.
oa-5tub, oa-5wh, oa-5wp, oa-5wp, 0a -51,a, oa-5dx.
oa-6sa, oa-Mtm, oa-tall,, oa-7ch, oa-71m, "a -71j,
oa-7r1, oz- I ap, oz-lar. oz- I at, oz- I feu oz-lfj, a-2ae,
oz -tai, oz -tam, oz-2aq, oz-2be, oz -21,g, oz-3ar,
oz-3au, oz-3aw, oz-4ae, oz-4am, eg-56y, eg-6q1i.
of-8fc, ef-811, er-5aa, ei-lcr, sa-1,x2, sa-dq-I.
sa-fab, sb-law, s1,-lak. sc-2ab, sc-2as, sc-3ak.
sc-cnag, se,2ah, sh-bzl, sv-lxc, fin-tuti2.
fl -lab, fo-a3v, fo-a4e, fo-air, ac -lax, ac -Id, ac-2if.
ac-2ck, ac -Sag, ac-8zw, ac-gdvh, ac-ginov, ai-2kt.

aj-4bk, aj-4zz, aj-jicax, aj-jxcN.
aj-jxix, aj-7c1), am -lab. ant -.Fab. nj-2pa.
tis-If nth, ny-laa.

- - ---
Amateurs can add to the reputation of

their stations and become better known
if they put up their call letters on a board
fastened to the aerial pole. A piece of
half -inch hoard, one by two feet, painted
black and with the call letters in white.
would attract many visitors and brother
amateurs to the stations. Ordinary house
paint can he used for the letters and
background. The white letters should he
put on first ; then the black background
painted around them.

Free
A Continental Control Switch will be given
free with a one year subscription to RADIO
( 82.50) if you act immediately. Only a
few on hand.

"RADIO"
Pacific Building San Francisco

New ! New!
Duo -Magnetic

Unit
Heavy Duty, scientifically designed

Non -resonant Coils.
Non -breakable driving pin connection

to Armature and Link.
No chattering or blast-

ing possible.
All harmonics and

overtones clearly
produced.

------

"1

,

--44,

List Price $10.00
Write for the 18 reasons why
it is the hest Unit to use.

DUO -MAGNETIC CORP.
217 Fulton Street New York

Tell them sou as it in RAMO

THERE IS A

FERRANTI
Audio Frequency Transformer

for every requirement
Get the very best in audio amplification.

Know how to use it. The 1928 Ferranti Year
Book contains 60 pages of useful informa-
tion, including circuits and instructions for
building receivers, power amplifiers, etc
Sent anywhere for 15c in coin. Stamps not
accepted.

FERRANTI, INc.
130 West 42nd St., New York, N. Y.

A New
Loudspeaker

The latest development of
two of the foremost radio
engineers -A remarkable

acoustic achievement

The
E. R. L.

Dyna-Motive
Unit

Sold in three distinct forms -
Unit alone, Kit or Complete
Speaker.

Works on any set with any
power, perfect tone and enormous
volume.

Write for full details. The price
is astonishingly low.

Experimenters Radio Labs.
25-R Church St., New York

329 Chauncey St., Brooklyn, N. Y.

THE BARAWIK CO. has, all these years,
been famous for its variety of radio supplies.
which it offers at money -saving prices. New-
est dynamic speakers. B"eliminators, socket
power equipment, A -C harness, fine cabinets
and furniture, amplifiers, latest amateur
equipment, tubes, batteries; in fact, anything
you can ask for is here, ready to ship, at a
saving in price. Quality merchandise, selected
go.xis by reliable makers- just what you
want -at big discounts -

Your Savings areTremendous
Ask any of the quarter million Barawik customers
why they trade here. and they'll tell you that,
quality monsiderad, our prices can't be beat.
That's something to think about! Quality comes
lint- new, fresh, good reliable me
diet, but the price always means a
tremendous saving, nevertheless.
Get our catalog and prove this
to yourself. Don't spend a
nickel until you see our offer-
ings first.
You need this great radio
bargain book as never be-
fore - Mail the coupon

now - TODAY.

I BARAWIK CO. elm89 ritar a.'1
I tr.., so. Coma kw FREE Sanaa Book.

N.-.

A......
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1Great NorthernHotelCHICAGO

r
,rot..

,0 .1!I cell

P

"Irir  - vAP

TRAVELERS select the
Great Northern for its won-

derful location in Chicago's
"loop". They return because
the large comfortable rooms,
homelikeenvironment, at ten-
tive service, excellent food and
moderate charges make it an

ideal hotel.

400 Newly Furnished Rooms
$2.50 a day and up

Sample Rooms
$4.00, $5.00, $6.00

$7.00 and $8.00

WALTER (at MAW. t
Manager

Dearborn St. from Jackson to Quincy
New Garage One -Half Block

USE THE CLASSIFIED ADS
IN "RADIO"

They Bring Results
MAIL YOUR "AD" NOW

RADIOADS
A CLASSIFIED ADVERTISING

SECTION READ BY BETTER
BUYERS

The rate per word is eight cents net.
Remittance must accompany all adver-
tisements. Include name and address
when counting words.

Ads for the October Issue Must
Reach Us by September Fifth

JUST OFF THE PRESS. Thoroughly revised;
down to the minute with much new material never
published; greatly improved and enlarged; no
advance in price. Fourth Edition. "Radio Theory
and Operating." by Mary Texanna Loomis, Presi-
dent, Loomis Radio College; member, Institute of
Radio Engineers. Nearly 900 pages. Over 700
illustrations. Beautifully bound in flexible red craft
leather, stamped in gold. Complete text and refer-
ence book on radio; special chapter on "Aircraft
Radio"; much European material added, especially
British. Ever since publication of first edition in
1925 this book has been used as a text by prac-
tically all the leading radio schools in the United
States and Canada, also many universities, technical
colleges and high schools, and all Government radio
schools. Recognized as America's standard radio
textbook. Contains wealth of practical and sys-
tematically arranged information. Different from
other works on the subject; is understandable and
interesting; not just page after page of dry theory.
Fills a long -felt want in the line of radio text and
reference books. Is a library in itself and you should
have a copy, if interested in radio. For sale at nearly
all bookstores in United States, also in Shanghai.
China; London, England; Melbourne, Australia;
Wellington. New Zealand; Calcutta, India; Hono-
lulu, T. H.; Manila, P. I.; Vancouver, B. C.. Price
$3.50. Buy of your book dealer, or send check or
money order for prompt delivery to Loomis Pub-
lishing Company, Dept. 12, Washington, D. C.

MAKE MONEY WITH PATENTS! We offer
patents with money -making possibilities; circular
free. Floyd Clymer. Denver. Colo. (3T)

BIG PAY: South American work. American
firms pay fare, expenses. South American Service
Bureau, 14,600 Alma. Detroit. Mich.

FOR SALE - 20 -watt Transmitter complete.
mounted on 24 x 24 in. panel with separate power
and filament transformers, filters. radiation meter.
milliameter. filament voltmeter. Two R.C.A. oscil-
lating transformers. Cost 3300.00. Will sell for
$150.00. EX 3. N. J. H. V. Houyoux, 4 School
Plaza. Franklin, N. J.

IMAGINE AN ORGANIZATION of radio
"nuts" with over 3000 clients scattered throughout
the world, hundreds of them hams, all of them
radiowise-dealers, builders, experimenters. Over
$40,000 stock of high-grade receiving and transmit-
ting parts only, no sets. Spend over $5,000 yearly
on our own experimenting, carry nothing until it
passes our tests. 25c will bring prepaid over four
pounds, catalog. circuits, data. etc. Weekly data
sheets for experimenters and builders (more reliable
data than all radio magazines together) -20 weeks.
$1.00. 52 weeks, $2.50. Full dealer's discounts to
licensed hams, and radiowise builders. We carry
approved items advertised in "RADIO." Kladag
Radio Laboratories. Established 1920, Kent, Ohio.

(6T)

WANTED-Men to work with National Radio
Service organization. No selling scheme. Radio
Doctors. Inc.. Dept. R. Essex St., Salem. Mass.

F. D. PITTS COMPANY

SILVER -MARSHALL
DISTRIBUTORS

IMMEDIATE DELIVERIES
219-223 Columbus Avenue Boston, Mass.

95c ea.
U. S. ARMY Aeroplane Spark Transmitters, Gov. cost $47 each 4.75 ea.
G. E. Kenotron Rectifying Tubes (type T.B.1) 1.25 ea.
Eby A.C. Adapter Harness with Volume Control. For 6 tube Sets, list $10.00 " 5.00 ca.
Gould Kathanode Unipower, Automatic Radio "A" Power (6 volt), list $39.50 " 13.75 ea.

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

LAST MINUTE SPECIALS
E210 BRADLEYSTATS, list $4.01, I kir Prir, 31.60 ea.
MESCO Wireless Keys, list $2.00

Fell them !..io sass it in lt.11)1()

DEPENDABLE! EVERLASTING!

100 Volt Edison Element,
Non -Destructive Rechargeable
"B" Battery with Charger $12
140 Volt with Chemical Charger $17
180 Volt with Dry Trickle Charger $24

Complete knockdown batteries, all
sizes at reduced prices. Detector and
intermediate voltages plainly marked.
Greater volume and clearer than any

other eliminator.

Use this Coupon
to receive our interesting booklet.

- - ---
SEE JAY BATTERY COMPANY
913 Brook Ave.. New York, N. Y.
Please mail me at once your FREE illus-
trated booklet describing your batteries and
power units, without any obligation to me.

Name

Street & No

Town State..

BeYourOwnBroadcaster

fo
Your

rThe Sky Is the Limit
A New Idea for a Radio Party!

The mystic Home Broadcaster is
attached to any radio set in a jiffy.
No skill required. Stretch long ex-
tension cord into another room or
closet, press the switch button on
the microphone which automatically
cuts off radio reception and you
begin to broadcast.

Then the Fun Begins!
Sing-Joke-Play-The sky is the

limit Release the button and radio
reception comes through once more. Slip a Home
Broadcaster in your pocket when you go to the
next radio party and see what happens. It is not
necessary to remove the Broadcaster from the Set.
It can be left permanently connected to the Set as it
will not interfere with radio reception. The Broad-
caster is therefore always ready for instant use.

Send No Money!
Pay postman $4.95 plus postage for the Home

Broadcaster outfit consisting of Microphone, Special
extension cord and adaptor plug. State whether you
want the Type U. X., using 4 -prong detector tubes
or Type A. C. using 5 -prong detector tubes. If you
are not entirely satisfied your money will be returned.

ELBA PRODUCTS MFG. CO.
726 Atlantic Avenue, B'klyn, N. Y., Dept. 115

Photoelectric Cells-Glow
Lamps and Television Disks

Write for Bulletin E-3
PHOTION INSTRUMENT CORP.
574 Southern Blvd., New York City



Rteattwhat BIG nione
these fellows have wade
in the RADIO BUSINESS

4

ammo gat tOe
how to starts spate
time.or full time
Radio Business

of Your Own
Radio's amazing growth is making many big jobs. The world-
wide use of receiving sets and the lack of trained men to sell,
install and service them has opened many splendid chances
for spare time and full time businesses.

Ever so often a new business is started in this country. WE have seen how
the growth of the automobile industry, electricity and otheil made men rich.
Now Radio is doing the same thing. Its growth has already made many men
rich and will make more wealthy in the future.. Surely you are not going- to
pass up this wonderful chance for success.

I WIN Train You At Meuse YewMore Trained Radio Men Needed Spire Mae
A famous Radio expert says there are four
good jobs for every man trained to hold them.
Radio has grown so fast that it simply has
not got the number of trained men it needs.
Every year there are hundreds of fine jobs
among its many branches such as broad-
casting stations, Radio factories, jobbers,
dealers, on board ship, commercial land sta-
tions, and many others. Many. of the six to
ten million receiving sets now in use are only
25% to 40% efficient. This has made your
big chance for. a spare time or full time
business of.your own selling, installing, repair-
ing sets.

ee Mew Opportunities Tea Can Malts
Mare llbeq ensile Learsing

Many of our students make $10, $20, $30 a
week extra while learning. I'll' show you the
plans and ideas that have proved 4 book, "Rich Rewards in Radio"

points out the money making op-
portunities the growth of Radio
has made for you. Clip the cou-
pon. Send it to me. You wont
be obligated in the least.

$375 One Month Spare Time
"Recently I made $375 in
one month in my spare
time installing, servicing,
selling Radio sets. And,
not so long ago, I earned
enough in one week to pay
for my course."
EARLE CUMMINGS,
18 Webster St., Haverhill, Mass.

111597 In Five Months
1H. . R. I. is the best

IRadio school in the U. S. A.
have made $1597 in five

months. I shall always tell
my friends that I owe my
success to you."

HENRY J. NICKS, Ja.,
302 Safford Ave.,
Tarpon Springs, Fla.

IMIA4 Spare Time Peelle,
" Look at what I have made
since I enrolled, $1,164-
money I would not have
had otherwise. I am cer-
tainly glad I took up Radio
with N. R. I. I am more
than satisfied."

HENRY R. HE1KRINEN,
123 W. Erie St.. Chicago, Ill.

Over SIOO In Four Months
"My opinion of the N. R. I.
course is that it is the best
to be had at any price.
When I enrolled I didn't
know a condenser from a
transformer, but from De-
cember to ,April I made
well over $1000 and I only
worked in the mornings."
AL. JOHNSON,
1409 Shelby St., Sandusky, Ohio.

successful for them-show you
how to begin making extra money shortly after
you enroll. G. W. Page, 1807 -21st Ave., S.,,
Nashville, Tenn., made $935 in his spare time
while taking my course.

I Ohs You trestle/II Radio layettes*.
Witt' My Course

My course is not just theory. My method
gives you practical Radio experience-

`, you learn the " how " and "why
of practically every type of Radio
set made. This gives you confi-
dence to tackle any Radio problems

and shows up in your pay envelope too.

11121111E111111

You can build 100 cir-
cuits with the Six Big
Outfits of Radio parts

I give you. The pictures
here show only three of
them. My book explains

46.1 my method of giving prae-
-) tical training at home.

Get your copy

I bring my training to you. Hold your job.
Give me only part of your spare time. You
don't have to be a college or high school
graduate. Many of my graduates now mak-
ing big money in Radio didn't even finish the
grades. Boys 14, 15 years old and men up
to 60 have finished my course successfully.

You Must I. Satisfied
I will give you a written agreement the day
you enroll to refund your money if you are
.not satisfied with the lessons and instruction
service when you complete the course. You
are the only judge. The resources of the N. R. I.
Pioneer and Largest Home -Study Radio school
in the world stand back of this agreement.

Get My Beek
Find out what Radio offers you. My 64 -page

lialtto out ii,at
AtoPook,

Radio Ohm qoa
get

'O
a

Address
J. E. Smith, Pres.

Dept. 9 R

National Radio Institute
Washington, D. C.

it coupon is good to
a FREE copy of ni

9Iatuairte, /3 'Mail it AlOwJ. E. Smith,
President,
Dept.,9R
National Radio Institute, Washington, D. C.
Dear Mr. Smith: Send me your book. I
want to know more about the opportunities
in Radio and your practical method of teaching
at home in spare time. This request does
not obligate me to. enroll and I understand
no agent will call on me.
Name. Age
Address
City State

tell them you saw it in RADIO



TOBE TRANSAFORMER and A FILTER

TOBE TransAformer consists of a step down transformer and a 3 ampere
rectifier unit completely assembled in one unit. Fits neatly on top of a Tobe

"A" Filter as shown. No wiring required, just plug into the house supply. The
Tobe "A" Filter and the Tobe TransAformer make a good, complete A Supply.

The same Tobe "A" Filter attached to any good two ampere charger such as
a Tungar, Rectigon or even a good Electrollic charger will make a complete
A Supply.

Tobe "A" Filter $18.00

Tobe TransAformer $15.00

Tobe A Supply includes Tobe "A" Filter and Tobe TransA-
former, completely wired and assembled, 8 -tube capacity_____$33.00

Tobe Deutschmann Co.
ENGINEERS, MANUFACTURERS AND IMPORTERS OF TECHNICAL APPARATUS

CANTON, MASS.



cA FAMOUS LINE

Speakers Licensed
under Airchrome
Patent June, 1928,
believed to be the
most important

speaker patent
outstanding

Bookcase Model

Price $35.00

Lacquer Finish
with beautiful

high -lighted
effect

THE addition of a line of speakers under the recent Whitmore Airchrome
patent marks another important step in Browning -Drake progress. The well

known kit has been famous for years. The factory -built receivers are giving
exceptional service in thousands of homes and soon Browning -Drake speakers
will win equal renown.

Remarkable tone quality, always associated with Browning -Drake receivers, is
further ensured by a reproducer which carries notes in the bass almost a full
octave lower than may otherwise be obtained.

Speakers are now available from $25.00 to $75.00 in five different models,
each one built to the highest standards. Factory -built receivers range in price
from $95.00 to $295.00, including electric and battery operated models. The
wonderful 1929 type A.C. Shield Grid Kit lists at $26.00. Write for full infor-
mation on this,complete line of quality apparatus.

We have some territory open for both exclusive
distributors and authorized dealers. Write for
our proposition on this line which brings both
profit and prestige.

BROWNING -DRAKE CORPORATION
CAMBRIDGE + 1 MASS.

Press of
TOE JAMES 11. BARRY COMPANY

SAN FRANCISCO, U. S. A.



JULY, 1928

(REG. U. S. PATENT OFF.)

25 CENTS

illb

SSG

FIRST
SHOWING
OF NEXT SEASONS

RADIO
MODELS



MAGNAVCX
DYNAMIC

POWER fPEAKERf
FOR EVERY SET

Seventeen years ago the first
radio loud speaker was created.

It was a Magnavox. It was a dy-
namic. Today the Magnavox

Dynamic is in 400,000 homes, in
the sets of America's fine radio
manufacturers, in the stores of the

country's best dealers.
Magnavox Dynamic "translates" the

audio delivery of the power tube into a
faithful reproduction over the full range

of frequencies. It gives ample volume with
studio realism.

Write your name on margin of page below
for speaker bulletins giving full information.

Oakland, California
Eastern Sales: 1315 So. Michigan Avenue, Chicago

Magnavox Dynamic Speakers are protected
by 13 U. S. and foreign patents.

Infringements will be
prosecuted.

ARISTOCRAT
MODEL

Beautiful butt burl
walnut cabinet finished
in two tones. It houses
Dynamic 6, 7 or 80
unit. List prices:
Wtrh-

Dynamic 6, DC. $70
Dynamic 7, DC. $75
Dynamic 80, AC. $85

BEVERLY MODEL
Gracefully propor-
tioned cabinet finished
in light mahogany.
For AC Operation, $70
A -Battery Operation $55

CORDOVA MODEL
With dynamic 700
unit. 110 volt, 60 cycle
AC. Combining recti-
fier and power ampli-
fier. Takes place of last
audio stage in set. Hand-
some walnut cabinet.

Litt $175. Unit $125

DYNAMIC 80
110 volts AC. Has
power transformer and
dry rectifier. The most
popular unit of the
new line. Designed to
operate with AC. sets.
Unit, fit, $50.

DYNAMIC 6
6 volts DC. Field cur-
rent consumption, .65
amperes. Operates
from A battery.

Unit Litt Price, $35

DYNAMIC 7
110 to 220 volts DC.
Field current con-
sumption, 45 to 90
milliamperes.

Una, list $40



111_11a) 4&Radio
Excels in the Radio Essentials
Tone Quality > Distance > Selectivity f Reliability

FADA-10
(Illustrated)

THIS new Fada set, pictured below, ready to
operate as illustrated from house current

lines, in a two-tone ornamental metal cabinet, is a
real winner-make no mistake about that.

An A. C. Fada-Single Dial-Illuminated
Station Finder, showing wave lengths-Volume
control-from full on, smoothly down to a
whisper - Vernier for Super -fine operation -

CHICAGO

$110 East of the Rockies

Single casing encompasses entire mechanism
Completely shielded-Improved circuit that mini-
mizes A. C. hum-Exceptional long life, five A. C.
tubes-Seven tubes total-Adapted for either
short or long antenna -180 Volts on power tube-
Operates efficiently on any rated 90 to 130 Volt
A. C. line-Available in 25 or 60 cycle models-
Unusually attractive cabinet.

F. A. D. ANDREA, Inc.
Jackson Avenue, Orchard and Queens Streets

LONG ISLAND CITY, N. Y.
KANSAS CITY SAN FRANCISCO

Tell them you sacs. it in RADIO
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FORECAST FOR AUGUST ISSUE
Features of the August issue include an

account of some new aids for aerial navi-
gation by S. R. Winters (which was
crowded out of the July issue by Jack
Kaufman's story), a straight -from -the -
shoulder article on radio grounds by
Heckert Parker, and "A Selective Screen -
Grid Receiver" by Francis Churchill.
G. M. Best tells how to make a short-
wave adapter for any a.c. receiver. L. T.
Carlson describes the construction of a
power phone transmitter. James Mon-
tagnes illustrates radio control of forest
tires in Canada. Maynard J. Columbe
Oven simple directions for adapting the
115-k.c. superheterodyne to short waves.
In addition to the usual departments it is
hoped to start a new department on radio
pictures. edited by John P. Arnold.
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Looking Ahead
We See-,

One
Dollar

and
the

Coupon

from this issue of "RADIO" that the industry
is more stabilized, more standardized and in a
better position to offer greater values for less
money than at any other time in its history.

This July issue of "RADIO" is the first con-
sumer radio publication to carry the whole story
of new radio devices exhibited at the Chicago
R. M. A. show. Much of the editorial data con-
tained herein was sent to us by air mail on the
opening day of the show-June 11th. It reached
us two days later. And in another five days
copies of this issue of "RADIO" were being
made ready for mailing to all parts of the world.
That's speed. It proves that "RADIO" can get
the scoops to you quicker than its competitors.

The next six issues of "RADIO" will carry more
elaborate and detailed descriptions of the many new
things in radio for the coming year. A wealth of
engineering data is being prepared for us by the
engineering staffs of the large radio factories. Many
new receivers will be reviewed in the columns of
"RADIO," plainly labelled as manufacturer's write-
ups. Our own staff authors have a number of real
surprises in store for you. The parts manufacturers
have so many new ideas to offer that it will take a year
to get all of this data to you. Everything of impor-
tance will be given publicity in "RADIO."

"RADIO" will be a magazine for every radio en-
thusiast. IT WILL COVER THE FIELD. In each
issue will be found much of interest to the manu-
facturer, dealer, jobber, professional set -builder and
the consumer. Amateur and commercial operators will
find valuable articles in every issue.

You can get this magazine for the next six months
by sending us a dollar bill today. That's fifty cents
less than six copies cost when purchased from a news
dealer. Clip the coupon now. Attach a dollar bill,
check, money order or stamps and mail NOW.

-RADIO,"
433 Pacific Building,
San Francisco, Calif.

Here is $1.00. Send me the next siz issues of
"RADIO," starting with the August issue.

Name

Street and No

City and State..

Tell them you saw it in RADIO
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One ofthe50,0 0 0
profe s s onal
set -builders

who are working to give the American public better radio-
longer-lasting radio-more satisfactory radio.

You don't hear much of this army of set -builders. They
do not occupy expensive retail stores. They cannot adver-
tise in the big magazines. But they are doing a real job
every day of the year. They are building nationally-known
circuits to meet the varying conditions of reception in every
locality.

One of these Custom Set -Builders is just the man you
want to meet and know. He is within easy reach of you.
He understands local conditions. His reputation depends
on the performance of every set he builds. You will be
surprised to learn what a real constructor can do in giving
you permanent radio -satisfaction. If you don't know one,
just clip, sign and mail the coupon below. We will send
you the names of several in your locality.

1928 Infradyne
Most Professional Set -Builders recommend the Infra -

dyne when their customers want a set that combines mar-
velous performance with utmost convenience. Five tubes
for local reception; ten when you want to range from coast
to coast. The Infradyne is the receiver for the man who
won't accept a substitute.

EMLE
Division of

GRAY & DANIELSON MANUFACTURING COMPANY
260 First Street, San Francisco

Chicago Eastern Warehouse, Elkhart, Indiana New York

REMLER DIVISION, GRAY & DANIELSON MANUFACTURING CO. 260 First Street, San Francisco, Calif.
Please send me the names of Professional Set -Builders in my locality.

Name ____________________ .......... _ Street City

Tell them you saw it in RADIO 3



Aluminum Contributes to Radio
%--%Lightness, Beauty, Finer Results

MANUFACTURERS of the finest
sets are using Aluminum

in constantly increasing quan-
tities. Their tests have demon-
strated that Aluminum is the
one metal that most efficiently
meets the widely differing con-
ditions encountered in radio
design.

. Its lightness; its permanent
beauty; the fact that it does not
rust or corrode; its high elec-
trical conductivity; its efficient
shielding quality; its "workabil-
ity"-all are advantages that
combine to make Aluminum the
ideal metal for radio.

IN many of the most advanced
receiving sets Aluminum

Shields are used to achieve better
tone quality,
greater selec-
tivity, closer
tuning-in

short, finer reception.
Aluminum shielding reduces

interference. It eliminates elec-
trostatic and electromagnetic
interaction between various
stages of radio -frequency am-
plification. It eliminates modu-
lation of radio frequency stages
by feed -back from audio -fre-

quency amplifier. It makes pos-
sible more compact design.

Aluminum performs these
functions efficiently and adds

less to the
weight of the

6--Z-7-j set than any
substitute met-

al. Moreover, it is easily worked
into special shield shapes-cans,
boxes or casings. Thus it pre-
sents few limitations of size and
shape.

It allows the engineer great
freedom to design his shielding
to meet, ideally, the various re-
quirements of his set.

ALUMINUM is widely used for
variable condenser blades.

Aluminum Company of America
produces special sheet Alumi-
num for this purpose that is ac-
curate and uniform beyond any-
thing hitherto attained. Gauge
tolerance in
thickness is
+.001 inch and
the total variation within one
sheet is limited to .0005 inch.

Aluminum Company ofAmer-
ica also makes finished con-
denser blades from this highly
accurate and uniform sheet.

THE leading manufacturers of
foil and paper fixed con-

densers now use Aluminum foil
because of its high electrical
conductivity and its great cover-
ing area (a pound of Aluminum
foil .0003 inch thick covers
34,000 square inches). Terminals
can readily be soldered to Alu-

minum foil conden-
sers by a process re-
cently developed by

Aluminum CompanyofAmerica.

AUMAC Die Castings of Alcoa
Aluminum combine light-

ness, strength, accuracy and
high conductivity. They have
equal strength with less than
half the weight of other casting
materials. They are used with
complete success for loud speak-
er frames and bases, condensers
and condenser frames, drum
dials, chasses-and
even for cabinets.

There is a fund of in-
formation on the use of
Aluminum in radio,and
on radio in general, in
the new edition of
"Aluminum for Radio." Your
copy of this interesting book
will be mailed on request.

ALUMINUM COMPANY OF AMERICA
ALUMINUM IN EN ER1 (ir ,!*)

2463 Oliver Building ALUMINUM

COMMERCIAL FORM

Pittsburgh, Pa.

ALUMINUM
(7 -he mark of Quality in Radio

4 Tell them you saw it in RADIO



mETALLIZEbo
Durham

Resistors for Every
Power Purpose!

NOW, after three years of experiment and research,
International Resistance Co. offers a complete line

of resistances for all types of receivers, power amplifiers
and accessory radio devices at new low costs which
represent important savings.

Durham Resistors are supplied in ranges from 500
Ohms to 10 Megohms, while Durham Powerohms range
from 1 to 50 Watts and are supplied with every practical
type of tip as illustrated. All are constructed upon the
well-known Durham Metallized principle which has been
approved in every type of service by the most important
set and amplifier manufacturers in the country.

As for years past with Durham Resistors, these modern
Powerohms are guaranteed for accuracy and absolute
dependability.

Samples and full data with accurate operating curves
together with prices, supplied upon request.

1

2

3

4

5

6

7

8

9

10

11

12

Durham Resistors -500 Ohms to 10 Megohms; standard
brass end tip, mould or pigtail type.
Durham Grid Suppressors -250 Ohms to 3000 Ohms in
steps of 100; standard brass end tip.
Durham Powerohm-1 Watt; 250 to 1,000,000 Ohms;
standard brass end tip or pigtail type.
Durham Powerohm-21/2 Watts; 500 to 250,000 Ohms;
standard brass end tip type.
Durham Powerohm -2,S1 Watts; 500 to 250,000 Ohms;
knife -end type.
Durham Powerohm -21/2 Watts; 500 to 250,000 Ohms;
soldered end tapped type.
Durham Powerohm Watts; 500 to 250,000 Ohms
screwend type.
Durham Powerohm-5 Watts; 250 to 250,000 Ohms
soldered end tapped or screw -end type.
Durham Powerohm-10 Watts; 250 to 250,000 Ohms;
soldered end tapped and screw -end type.
Durham Powerohm -25 Watts; 250 to 250,000 Ohms.
soldered and tapped.
Durham Powerohm -50 Watts; 250 to 250,000 Ohms;
soldered and tapped.
Durham Mounting supplied in various lengths to carp.,
any required number of Powerohms where quick change
of resistance is necessary.

INTERNATIONAL RESISTANCE COMPANY
21 South 20th Street, Philadelphia, Pa.

METALLIZED
11.11

POWEROHMS
RESISTOR SMETALLIZFP
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If all the Radio Sett roe "fooled.'
with in my time were piled on top
of gash other, they'd reach about
halfway to Mom The trouble wit,.
me was that I thought I knew to
much about Radio that I real!,
didn't know the first thing. I thought
Radio was a plaything-that war al.

I could see in it for me.

I Thought Radio Was a Plaything
But Now My Eyes Are Opened, And

I'm Making Over $.100 a Week!

$50 a week! Man alive, just one year ago
a salary that big would have been the height
of my ambition.

Twelve months ago I was scrimping along
on starvation wages, just barely making
both ends meet. It was the same old story-
a little job, a salary just as small as the job
while I myself had been dragging along
in the rut so long I couldn't see over the
sides.

If you'd told me a year ago that in twelve
months' time I would be making $100 and
more every week in the Radio business-
whew! I know I'd have thought you were
crazy. But that's the sort of money I'm pull-
ing down right now-and in the future I
expect even more. Why only today-

But I'm getting ahead of my story. I was
hard up a year ago because I was kidding
myself, that's all-not because I had to be.
I could have been holding then the same
sort of job I'm holding now, if I'd only been
wise to myself. If you've fooled around with
Radio, but never thought of it as a serious
business, maybe you're in just the same boat
I was. If so, you'll want to read how my
e-ns were opened for me.

When broadcasting first became the rage,
several years ago, I first began my dabbling
with the new art of Radio. I was "nuts"
about the subject, like many thousands of
other fellows all over the country. And no
wonder! There's a fascination-something
that grabs hold of a fellow-about twirling
a little knob and suddenly listening to a
voice speaking a thousand miles away.
Twirling it a little more and listening to the
mysterious dots and dashes of steamers far
a' sea. Even today I get a thrill from this
strange force. In those days, many times I
-tayed up almost the whole night trying for
DX. Many times I missed supper because
I couldn't be dragged away from the latest
circuit I was trying out.

I never seemed to get very far with it,
though. I used to read the Radio magazines
and occasionally a Radio book, but I never
understood the subject very clearly, and lots
of things I didn't see through at all.

So, up to a year ago, I was just a dabbler
-I thought Radio was a plaything. I never
realized what an enormous, fast growing in-
dustry Radio had come to be-employing
thc--3ands and thousands of trained men.

I usually stayed home in the evenings after
work, because I didn't make enough money
to go out very much. And generally during
the evening I'd tinker a little with Radio-
a set of my own or some friend's. I even
made a little spare change this way, which
helped a lot, but I didn't know enough to
go very far with such work.

And as for the idea that a splendid Radio
job might be mine, if I made a little effort
to prepare for it-such an idea never entered
my mind. When a friend suggested it to me
one year ago, I laughed at him.

"You're kidding me," I said.
"I'm not," he replied. "Take a look at

this ad."
He pointed to a page ad in a magazine,

an advertisement I'd seen many times but
just passed up without thinking, never
dreaming it applied to me. This time I read
the ad carefully. It told of many big oppor-
tunities for trained men to succeed in the
great new Radio field. With the advertise-
ment was a coupon offering a big free book
full of information. I sent the coupon in,
and in a few days received a handsome 64 -
page book, printed in two colors, telling all
about the opportunities in the Radio field
and how a man can prepare quickly and
easily at home to take advantage of these
opportunities. Well, it was a revelation to
me. I read the book carefully, and when I
finished it I made my decision.

What's happened in the twelve months
since that day, as I've already told you,
seems almost like a dream to me now. For
ten of those twelve months, I've had a
Radio business of my own. At first, of
course, I started it as a little proposition
on the side, under the guidance of the Na-
tional Radio Institute, the outfit that gave
me my Radio training. It wasn't long be-
fore I was getting so much to do in the
Radio line that I quit my measly little cleri-
cal job, and devoted my full time to my
Radio business.

Since that time I've gone right on up,
always under the watchful guidance of my
friends at the National Radio Institute. They
would have given me just as much help, too,
if I had wanted to follow some other line
of Radio besides building my own retail
business-such as broadcasting, manufactur-
ing, experimenting, sea operating, or any one
of the score of lines they prepare you for.

6 Tell them that you saw it in RADIO

And to think that until that day I sent for
their eye-opening book, I'd been wailing "I
never had a chance!"

Now I'm making, as I told you before,
over $100 a week. And I know the future
holds even more, for Radio is one of the
most progressive, fastest -growing businesses
in the world today. And it's work that I
like-work a man can get interested in.

Here's a real tip. You may not be as bad
off as I was. But think it over-are you
satisfied? Are you making enough mone.
at work that you like? Would you sign a
contract to stay where you are now for the
next ten years-making the same money? If
not, you'd better be doing something about
it instead of drifting.

This new Radio game is a live -wire field
of golden rewards. The work, in any of the
20 different lines of Radio, is fascinating,
absorbing, well paid. The National Radio
Institute-oldest and largest Radio home -
study school in the world-will train you
inexpensively in your own home to knot,
Radio from A to Z and to increase_tour
earnings in the Radio field.

Take another tip-no matter what your
plans are, no matter how much or how little
you know about Radio-clip the eoupon be-
low and look their free book over. It is
filled with interesting facts, figures, and
photos, and the information it will give you
is worth a few minutes of anybody's time.
You will place yourself under no obligation
-the book is free, and is gladly sent to any
one who wants to know about Radio. Just
address J. E. Smith, President, National Ra-
dio Institute, Dept. 7-R, Washington, D. C.

J. E. SMITH, President.
National Radio Institute.
Dept. 7R, Washington, D. C.
Dear Mr. Smith:

Please send me your 64 -page free book,
printed in two colors, giving all information
about the opportunities in Radio and how I
can learn quickly and easily at home to take
advantage of them. I understand this request
places me under no obligation, and that no
salesman will call on me.

Name

Address

Town State.
Occupation



Radio Employers
Do You Need Trained Experienced Men? Will You Need Any in the Future?

For additions to, or replacements
in your organization, call on us. Our
Employment Department has trained,
experienced men available that can
be supplied on short notice to almost
any point in the United States and
Canada. There is absolutely no
charge to the employer or the em-
ployee for this service.

Whether you need men now or
anticipate requiring one or more in
the future, send the coupon below.
George 0. Sutton, Manager, Em-
ployment Department, will promptly
send you a list of men he has avail-
able qualified for your opening and,
if you wish, will send you regularly
our employment bulletin, listing men
he has available and their qualifica-
tions.

Men qualified by training and ex-
perience for Radio manufacturers,
jobbers, dealers, ships, broadcasting
stations, laboratories - service men,
salesmen, mechanics, assemblers, set
testers, licensed men for operating;
Radio men for every conceivable
opening are on our list.

We are the pioneer and world's
largest home -study Radio school.
Our students and graduates are to be
found in almost every large Radio
organization. Our course of training
is complete, practical; teaches the
"how and why." Your organization
is only as efficient, as large as the
men who work for you. Get thor-
oughly trained men from us.

NATIONAL INSTITUTE

SEND THIS COUPON, MR.
RADIO EMPLOYER. Let us
help you find good men for your
present or future openings.

The coupon on the opposite
page is for the man who is in the
Radio business and wants to learn
more about Radio and how to
make more money also for the
man who is interested in getting
in it.

.i
i

I

I

I

I

I

I

\111\1.111\, II.

GEORGE 0. SUTTON,
Manager, Employment Dept.,
Dept. 7-R,
National Radio Institute,
Washington, D. C.

We have an opening for (describe position)

We anticipate needing (describe positions)

Send me a list of the men you have available.

Name

Address
Occupation

Put (me) (us) on your list to receive regularly a copy of your free Employ-
ment Bulletin.

Tell them you saw it in RADIO 7



LEUTZ
UNIVERSAL TRANSOCEANIC
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NEW IMPROVEMENTS
THE UNIVERSAL TRANSOCEANIC has

now been completely redesigned to use the new
222 Screened Grid Tubes in the four stages of
radio frequency amplification. The total radio
frequency amplification is now approximately
810,000 compared with only 10,000 obtained with
the 201A tubes. This allows increased receiving
range, greater volume on distant signals and with-
out any loss in selectivity. The detector circuit has
been altered to use the new 200 type detector.

The audio amplifier has been further improved,
a total of four stages being employed, two of these
stages in a push-pull system. The push-pull power

Present owners of Transoceanics can
to their receivers at a nominal cost,

WRITE FOR LATEST

amplifier will take either two 210 or two 250 power
tubes, the most powerful audio amplifier one could
desire. The undistorted output available for the
loud speaker is approximately five times greater
than a receiver using only one 210 or 250 power
tube.

The 400 500 Volt DC Current Supply has been
changed to the full wave type using two 281 recti-
fier tubes for increased output. Provision has been
made to use a Dynamic speaker if desired. The
addition of the Leutz "A" Current Supply having
a capacity of 3 amperes at 6 volts makes it avail-
able for all electric operation.

have the above improvements added
sending the receiver to our factory.
LITERATURE TODAY

C. R. LEUTZ, Inc., 195 Park Avenue, Astoria, New York
1111111 11111 111111 10 111111 1111111111 111 1111111 Iii11111 11111 0111 1111111 111111111111111111



The Radio Book You Want!

"MODERN RADIO RECEPTION"
A Complete Ready Reference Educator

250

ILLUSTRATIONS
$3.00 MODERN RADIO RECEPTION

384 Pages -250 Illustrations
Fully Bound -6 x 9 inches

Three Dollars Complete

384

PAGES

PRACTICAL HELPS IN HANDY FORM
Diagrams, charts, graphs, illustrations, tables, easily read

text make difficult problems easy.
"Modern Radio Reception" is a good book, explaining all

important subjects on radio reception and radio receivers,
written in a clear manner easily understood by anyone. It is
not too technical and the mathematical examples are confined
to simple problems.

Considerable information is given on the operation and care
of radio receivers and accessories. The most powerful receiver
for broadcast reception in the world, the Transoceanic Silver
Ghost, is described in detail. Short Wave Reception is also
covered, as this is one of the coming things in world-wide
broadcast reception.

As this handy book covers the entire field of broadcast
reception in such a clear and complete manner it will prove

to be a practical daily help to both the student and professional
worker as well as the broadcast listener.

Professional and Student Radio Engineers find "Modern
Radio Reception" a Time and Money Saver. The book that
every Broadcast Listener should own.

Here is an up-to-date, quick ready reference and text book
on radio reception. It is the only up-to-date book exclusively
on radio reception. Such late improvements as A.C. Tubes,
Shielded Grid Tubes, "A" Eliminators, Push Pull Power
Amplifiers, 400 -volt "B" Eliminators, etc., are covered in detail.

All the different important subjects relating to radio recep-
tion are covered in an interesting and clear manner. By reading
this book you can probably save the price of the book many
times, the suggestions will save you money and enable you to
secure the best results in your radio receiving work.

A RADIO EDUCATOR
This single volume contains all the practical up-to-date radio receiving information that the professional radio worker,

broadcast listener, student or amateur needs. "Modern Radio Reception" is fully bound, size 6 x 9 inches, 384 pages, over 250
illustrations including many graphs and circuit diagrams. It is nicely bound, a book that will look well on your library table,
furnishing le means of a thorough knowledge of radio reception by spare time reading and study.

Some of the Subjects Covered
Antennae Meters Tungar Chargers List Short Wave Stations
Counterpoise Oscillators Coupling Methods Universal Transoceanic
Ground Audibility Meter "A" Eliminators Super -Heterodynes
Condenser Plate Shapes Capacity Bridges "B -C" Eliminators Consoles
Acoustic Chart Mechanical Oscillators Power Amplifiers Universal Silver Ghost
Transmission Units Ommeter Western Electric Super -Heterodyne Super -8
Dynamic Loud Speakers Beat Oscillator Grebe Synchrophase Universal Plio-6
Cone Loud Speakers Amplifier Test Set Norden Hauck Super -10 Wave Antenna
Dynamotors Push Pull Amplifiers Frequency Changers Radio Servicing
Inductances Vacuum Tube Bridge Vacuum Tubes Tube Characteristics
Condensers String Oscillograph Ballast Tubes World Time Chart
Shielding Piezo Electric Oscillator A.C. Tubes Overloading Tubes
Resistors Synchronous Motor Radio Standards and Definitions Audio Amplifiers
D.C. Battery Eliminators Vacuum Tube Reactivation Radio Symbols Shielded Grid Tubes
Wavemeters Decade Bridge Short Wave Reception Radio Amplifiers

FREE EXAMINATION
Effective immediately, free examination will be allowed. We accept payment for our book only after the book is

worth the money. Postpaid to any address in the United States.

USE THE COUPON ATTACHED TO GET THIS FREE OFFER.

C. R. LEUTZ, Inc., 195 Park Place, Long Island City, New York.
Gentlemen:

0 Please send C.O.D. one copy 1928 Edition of Modern Radio Reception.
0 I enclose $3.00. Please send postpaid one copy Modern Radio Reception.

Note: In either case I am allowed seven days Free Examination. If found unsatisfactory, full price of $3.00 is to be
refunded upon return of book.

Occupation Name

Employed by Address ... ------- - .

City . State .

Tell them you saw it in RADIO 9
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Antenna
or ground

To set -

( I )/iU/GP/19-1SOCIIITlir
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POWE
OUTLET

COMBINES
4 RADIO CONVENIENCES

in one small unit at a negligible cost

1 A perfect indoor antenna, eliminatingJ- static pick-up and giving clear, pure
tone reception, or-
#7 A convenient and efficient ground

 without troublesome water pipe con-
nections or long wires, and-

A power socket outlet which may be3  used for operating set, B eliminator,
power pack, charger or any electrical
apparatus, and
A Takes the place of a lightning
"T arrester, protecting the set from all
high potential atmospheric discharges.

The most convenient of all recent radio
developments. With it your set is as self-
contained and as easy to operate as a reading
lamp.

TWO-YEAR GUARANTEE
Each "4 Purpose Aerial" is sold with a
TOBE iron -dad two year replacement
guarantee.

TEN-DAY FREE TRIAL
Special arrangements with your dealer
enable you to test the "4 Purpose Aerial"
in your home for ten days free trial. If
you are not absolutely satisfied after
using with your own set and under
your own receiving conditions, your
money will be returned to you with-
out question.
Secure your "4 Purpose Aerial" now!

10 DAYS FREE TRIAL2 ye ar replacement guarantee
I 7111111111111111111111Trir

lc-REDGI?EUTSCI-IMANN

th, ni t 'Al'. it In 1\.\1)I(.)

4



"Supreme" Model 100A
Radio Service Instrument and

Travelling Case
Instrument lifts out of case.

Fully equipped with instru-
ment, all tools, and supplies
necessary for a service man to
step out on a job. This case
contains compartments for
everything and has a tube
shelf designed for instant ac-
cessibility but absolute protec-
tion to tubes. Under this
swinging shelf are felt -lined
compartments for small tubes,
oscillator coils, etc. Has lock
and key. Strong leatherette
covered case, size 105/2x18x7
inches. Price complete, $98.50
net. Equipped with large A.C.
meter 0-3, 0.18, 0-150 volt
triple scale with leads, in
leather case. $11.00 extra.

Installment plan. $28.50
cash and 8 monthly payments
of $10.00 each.

Trade Mark Reg. U. S. Pat. Off.

FOR DEALERS, SERVICE MEN AND
PROFESSIONAL SET BUILDERS

HERE ARE A FEW REASONS WHY THEY ARE TELEGRAPHING ORDERS
FOR SUPREMES

l.The tube broadcaster sends out a modulated wave to test radios at any time, any
place.

2. It is the only oscillator with which you can synchronize condensers in single dial
control radios with both meter reading and audible sound.

3. It tells the oscillation quality of all tubes and whether they are normal, abnormal
or subnormal.

4. It rejuvenates up to twelve tubes at one time in a scientific manner. In or out
of the radio.

5. It locates open transformers from the socket and has a feature that it will play the
radio with bad transformers for estimating, to locate further trouble.

6. It will demonstrate condenser and choke coil outputs on radios not wired for that
purpose and also inductive output.

7. It will test fixed condensers and has a calibrated .0005 variable condenser.
8. It has contained various fixed condensers up to 2. mid, a 500.000 ohm variable

resistance and a 30 ohm variable resistance for your use at any time and for quick
demonstration purposes.

9. And it will make every milliammeter and voltmeter test imaginable.
10. It is equipped with a high resistance double scale precision voltmeter, 0-10, 0-250

volt for all eliminator and other readings requiring a meter using only .001 ampere at
full scale. The millimeter is 0-100 and both meters are large 34/4" diameter with
jeweled D'Arsonval movement, fully guaranteed. The A.C. Meter has three scales, 0-3.
0-18, 0-150, which is portable and has leads to plug into the Supreme pin jacks.

11. The book which goes with the Supreme is entitled "How to Service Radios and
Money -Making in Radio Service," and is some book.

12. All adapters, double plug cords, test cords, etc., for A.C. and D.C. work are
standard equipment.

Our Engineering Department is at the service of Supreme owners at all times to help
them in their service work and is worth the price of the instrument. However, in the
Supreme you get an assembly that you could not duplicate yourself at the price and you
get three years development. Send for one today, and watch your service business take
a decided boost.

TEN DAYS FREE TRIAL
If we accept your order, you will be furnished with a

Supreme on open account. You may use the Supreme and
if it is not what you want it may be returned within ten
days. All terms of purchase must he strictly adhered to.

If you have not had dealings with this concern hereto-
fore, send the customary trade references with your order,
otherwise shipment will be delayed until they are received.
We warn here-If the seal of a Supreme is broken and the
instrument returned, we will fully prosecute and collect

N damages in full.

SEND
SUPREME
INSTRUMENTS
CORP.,

tt
Greenwood, Miss.

Date
Please ship
Supreme Model

with A.C. meter \
and your book, "How to Service
Radios and Money -Making in Radio \
Service," to the undersigned who "se,
understands and agrees that title re- ''s
mains in you until paid for. Attached \
are customary trade references. 4.4

Name

Address

Town State

SUPREME MODEL 80A
Radio Service Instrument, Store Case

Cover has slip hinges for removal
Fully equipped with instrument, special test cords, adaptors, coils, and

everything needed to test radios and demonstrate in the store or on
counter. Cover has compartment to hold all accessories. Has lock and key.

Strong leatherette covered carrying case, size 7"x18"x554".
PRICE COMPLETE $89.50 NET!

Equipped with large A.C. meter 0-3, 0-18, 0.150 volt triple scale with
leads, in leather case $11.00 extra.

Installment plan. $28.50 cash and 7 monthly payments of $10.00 each.

Supreme Instruments Co.
Greenwood, Mississippi

Tell them you saw it in RADIO 11



Type PAM 16 is for
all ordinary types of

loud speakers.

111",a ma am awnanal mann

Worth while profits for you in this
year 'round seller---

When you sell a Samson Pam Amplifier you can usually sell
tubes, phonograph pick
up and turn table,
microphone, radio set,
loud speakers or head

sets and wiring for
installation

Type PAM 17 is for and
supplies field current to

dynamic type speakers.

ASELF-contained, rugged, all electric, two -stage audio amplifier, with the
famous Symphonic and Symphonic Push -Pull Transformers, uses the

new AC tubes and operates from 110 volt 50-60 cycle AC current. Com-
pensation is made for line voltage variation. Designed to meet Underwriters'
and AIEE Standards, and made for either dynamic or ordinary type loud
speakers as specified.

Wide variety of uses make the
ready seller for:
Electrification of Phonographs
Quality Power Amplifier for Home

Entertainment
Announcement Amplifier
Public and Private Institutions
Incidental Music in Theatres, Lodges, etc.
Beauty Parlors, Shops, etc.

Samson Pam Amplifier a universal all year

Distribution of Radio Programs to Apart-
ments, Hotel and Hospital Rooms, etc.

Sound Detecting Systems
Dance Music in Tea Rooms, Dancing Schools,

Dance Halls, Restaurants, Cabarets, etc.
Roadside Stands, Filling Stations, etc.
Athletic Contests, Races, Fairs, etc.

If you did not receive our broadside containing a
special offer for one sample Pam amplifier,

write for details

SAMSON ABC ELIMINATOR, TYPE ABC71

supplies raw AC filament current from io5, 110, 115,
120 volt, 50 -6o -cycle power source to five 226, two 227

and two 171 type tubes. Also supplies 3 voltages as
follows: 3o to 75 volts variable and 90, 135, 18o fixed.
C voltages supplied are -41/2, -9, and -40. This
is practically a constant voltage eliminator, and it has

a total capacity of 70 mils.
! 1
vk,, , General Offices efiu-----.0fiahreoc Factories: Canton and ^: V CANTON, MASS. Watertown,Mass.

i a
i

' . ' ,  1 \S' : \ \' 0. sk,\ VS' ' ' ' s.

.....
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This Is a
Private Label

Year!

Open View -Table Model. Note
ready accessibility of tubes,
power supply. etc. Made for
either type tubes, standard
R. C. A. S No. 227, and 1 No.
171. or Heater Type 5 No. 401

and 1 No. 403.

Rear View. All
metal chassis.
very strong and
rigid, stays put
in shipment.
Beautifully fin-
ished in rich
brown Duco.

Panel sizes -
7"x18", or

7"x21".

Table Model. Solid walnut cabinet-
rich in its simplicity. Front panel
natural wood, mounted on heavy steel
back panel. Size 22"x13%":121/2"

deep.

Console Model. A beautiful
solid walnut cabinet finely
finished. Equipped with "Peer-
less" Speaker. Size 26"x40"x

16" deep.

Y
Are

You Ready
With Yours?
Good Radio Merchandisers are doing it
this season. There's a reason-more real
profits. Private brand radio is the remedy
for top-heavy inventories, insufficient
mark-up, fixed selling price. It permits
you to meet fluctuating market conditions
and all kinds of competition. It preserves
your trade identity-the most valuable
possession you have.

Premier has everything-Looks-Qual-
ity-Performance-Comparable with the
best every way-All metal chassis-Rigid
-Strong-Stays Put-Unconditionally
guaranteed-Chassis-Table and Console
Models-Made for either type A -C Tubes.
5 No. 227 and 1 No. 171, or 5 No. 401 and
1 No. 403-Licensed under U. S. Navy
Patents and Hogan Patent No. 1,041,002.

To those interested in a Private Brand
Chassis or Complete Set and wanting a
responsible supplier, we respectfully ex-
tend an invitation to write us.

Established in 1905 and Manufacturers Ever Since

I)ept. 175, 3800 Ravenswood Ave.

Tell them you saw it in RADIO

Chicago, Illinois
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BOOTH No. 1,8
Steams Hotel. Chicago

June 11-15

Abox
A. C. CONVERTER
Makes your set Electric

No change 111 tubes
or wiring

All the features that made Abox the outstanding success of last
year are retained in this new model. The improvements are the
result of untiring research and the experience gained from
many thousands of these devices in actual service.

For convenience a receptacle for the "B" unit and a control
switch is now standard equipment. A new design and attractive
finish adds to its trim appearance.

Interior changes in construction give assurance of even longer
life and better service.

The reliability and efficiency of the standard D. C. tubes need
not be sacrificed to enjoy the convenience of true electric oper-
ation. Abox converts 110 -volt 50 -60 -cycle current to hum -free
direct current thus giving true A. C. operation. No storage
battery is used.

The Abox may also be used to supply current for the 6 -volt
dynamic speaker.

Licensed by the
Andrews - Hammond
Corporation, under
Patent No.1.647.795
and application.

2 1 5 N. Michigan  Chicago, 1U.

14 Tell them that you saw it in RADIO

.1Iodel 66 Ahem. .4. C.
Converter illustrated

Operates any set from three
to eight tubes. Complete with
receptacle for "B" supply unit
and a portable mastercontrol
switch on extra cord.

Input -100-120 volts. 50-
60 cycles A. C.

Output -2 amperes, 6 volts
D.C. Price $35.00
Nuclei 4 I- . for 4 JOU Tubes
Output-.7 5 amperes, 4 volts

D. C. Price $27.50
Prices higher on West Coast



new!
THORDARSON

7300
AUDIO TRANSFORMER

A superior audio transformer that will
satisfy the most critical musical ear. The
high impedance windings of the R - 300
are wound on a core of D -X Metal, a re-
cent development of the Thordarson lab-
oratory. This new core material has an
exceedingly high A.C. permeability, and
an inductance that is 50% greater than
that of the highest grade silicon steel
In performance, this transformer re-
sponds exceptionally well to the lower
frequencies and provides the same de-
gree amplification to the diapason of the
grand organ as to the note of the flute.
Ratio 3:1. Dimensions, 21/2" x 21/2" x 3"
high. Weight, 2 lbs. Price, $8.00.

n,}fost o he
Better Xadio*ceivers
Watch dogs of tone quality safeguarding the musical
reproduction of broadcast programs, Thordarson
Audio Transformers do their part in making real
musical instruments of hundreds of thousands of re-
ceiving sets annually.

Among leading set manufacturers, Thordarson trans-
formers have long been recognized for their fidelity of
reproduction. Today their use is so universal that it is
difficult to find a dealer who does not sell at least one
make of receiver so equipped.

Try this simple experiment. Ask your dealer for a

ment with the most natural reproduction, and then
look inside the cabinet. You will find, in the majority
of cases, Thordarson amplifying and power supply
transformers.

You will realize that it is wise to specify Thordarson
amplification when buying your receiver, for the
manufacturer who is far-seeing enough to equip his
sets with Thordarson transformers, may be depended
upon to have the balance of his instrument in keeping
with this high standard.

flORDARSON
RADIO TRANSFORMERS

SupreIng
musical performance

THORDARSON ELECTRIC MANUFACTURING CO.
7Yansitirmer Specialists Since 1895

WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS4 -Huron and Atneisburu Streets - Chicatio.111. USA.

Tell them that you saw it in RADIO IS



TRUVOLT

ALL -WIRE

Resistances
Reg. U. S. Pat. Off.

Pats.
Pending

In Truvolt Variable Resistances, the con-
tact arm slides lengthwise over the turns of
resistance wire; hence there is practically no
wear on the resistance element. Their easy
potentiometer control eliminates difficult cal-
culation, and permits easy adjustment to
tubes and line voltages.

An exclusive feature of Truvolt Fixed
Resistances is that the values can he changed
and set at any point desired by the use of
sliding clip taps. From 85c to )3.00.

Truvolt Variable, Fixed and Tapped Re-
sistances are kept cool by their unique air-
cooled design. Hence they do not break
down and are always accurate. 22 Stock
Sizes, $3.50 each.

Exclusively
licensed by
Technidyne
Corporation
Under U. S.
Patent No.
1593658.
1034103.
1034104.

ROYALTY VARIABLE
HIGH RESISTANCES

A standard resistance widely recommended
for its accuracy and dependability wherever
variable high resistances are required in the
circuit.

Made with the best insulating materials
and free from injurious inductance and
capacity effects. Same resistance always
secured at same point. Entire range of
resistance covered in one turn of knob.

There is a type for every radio purpose -
11 in all, designated Type A to Type L.
Potentiometer Types, $2.00. All other types.
$1.50.

16

Ringing the Bell
of

Satisfaction

HE difference between ordinary
resistances and Electrad Resistances may
mean the difference between a poor unit
and one of super -fine performance.

That is why experienced set and elim-
inator builders insist on Electrad Resist-
ances wherever variable, fixed or tapped
resistances are required for control in
their circuits.

Every Electrad Resistance is constructed
of finest materials to assure utmost quality
and dependability. Each is tested for
mechanical and electrical accuracy in
each stage of manufacture. Each repre-
sents the most efficient design developed
by radio science.

Resistances in radio must be right.
When constructing or experimenting, be
sure to use only Electrad Resistances to
assure proper control and smoother
operation of your receiver or power unit.

Electrad specializes in a full line of
resistances and controls for all radio pur-
poses. These are on sale by your favorite
dealer.

Licensed by
Rider Radio
Corporation.
Patented
5-2-'16,
7-27-'26,
Pats. Pend.

PHASATROL
Reg. U. S. Pat. Off.

A True Balancing Device for
Radio Frequency Amplifiers

In constructing a receiver using R.F.
amplification, it is important to insert a
Phasatrol for each stage of R.F. amplifica-
tion to suppress and control R.F. oscillations.

After installation of Phasatrol, it is possible
to adjust its variable resistance to a perma-
nent value for an amplifying tube so that
no further chance of oscillations breaking
out is experienced.

This device is excellent for use in purchased
sets to cure them of the R.F. oscillation
habit. Very easy to install even by a novice.
Price. $2.75 each.

,
/

E L E CT RAD
Pacific Coast Office:

905 Mission Street
SAN FRANCISCO,

CALIFORNIA /
/

//

Tear out and mail coupon
for complete FREE circu-
lars and full information.

/ Inc.
/ ELECTRAD. INC.. i/ Dept. 16-J, 175 Varick St., New York. I,

I

Please send me descriptive circulars on
/ the following products and put me on/ your mailing list for similar literature.

Tonatrol Volume Controls/ Phasatrols
Royalty Variable Resistors

"Electrad Control Manual" (Enclose 10c for mailing)
"What B Eliminator Shall I Build?" (Enclose
10c for mailing)

"Truvolt Divider Manual" (Enclose 10c for mailin if)
I am particularly interested in

/ A dlaems e

Tell them that you saw it in RADIO
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ckadiotorial Comment

The past few months have witnessed a wild scramble for
the privilege of using the short waves between 5 and 200

meters, which were once consid-

T he Scramble ered worthless. They were given
for Short Waves as a plaything to the amateurs

when these enterprising young
men were crowded out of the 200 to 550 band of wave-
lengths by the broadcasters. With characteristic ingenuity
and energy the amateurs soon astounded the world with
remarkable records of long-distance transmission even when
using very little power. Their erstwhile toy suddenly became
valuable and once again the amateurs are faced with attempts
to wrest from them that which they have developed.

In the band of wavelengths between 5 and 200 meters, or
more technically, between 60,000 and 1500 kilocycles, there
are 5,850 channels each 10 kilocycles in width, as compared
to the 96 channels now available for broadcast telephony.

At the International Radiotelegraph Convention in No-
vember certain of these frequencies were allotted for amateur
use, some of them being exclusive and some to be shared with
other services. The exclusive allocations include the 300
kilocycles or thirty 10 k.c. channels between 41 and 42.8
meters, and the 400 kilocycles or forty 10 k.c. channels
between 20.8 and 21.4 meters. There are also 2000 kilo-
cycles between 10 and 10.7 meters and 4000 kilocycles
between 5 and 5.35 meters which are reserved for amateur
and experimental use, but which yet have many difficulties
in practical use. The amateurs also share with various fixed
and mobile services the 285 kilocycles between 150 and 175
meters and the 500 kilocycles between 75 and 85 meters.

This means that about one -eighth of the frequencies in
this band is now open to amateur transmission, of which 700
kilocycles of usable frequencies are exclusive, 785 kilocycles
are shared, and 6000 kilocycles are yet to be applied to prac-
tical use. All the other frequencies, including 850 kilocycles
for broadcasting, are reserved for various governmental and
commercial services.

While the amateurs are not entirely satisfied with these
limitations, they are working contentedly and with little or
no interference to other services. But in the absence of spe-
cific permission to use the short waves, certain commercial
interests, especially a number of newspapers, have acquired
amateur licenses and are transacting commercial traffic there-
under. This is contrary to the law which provides that an
amateur shall have no pecuniary interest in his work and
which specifically prohibits him from broadcasting news, this
being classified as a limited commercial service.

Not only are these stations violating the law which gov-
erns amateur transmission privileges, but they also have had
the temerity to complain of amateur interference with their
news broadcasts and to request that amateurs refrain from

using the amateur channels upon which these broadcasts are
made under the disguise of amateur call letters. Naturally
the amateurs resent and have protested against this invasion
of their privileges.

A happy solution to this difficulty has been effected by
the Federal Radio Commission in the granting of twenty
short-wave channels to the American Publishers Committee,
by whom the various newspapers will be given allocations.
Thus the newspapers are given what they now need and
the amateurs may continue to use their present channels
without commercial interference therein.

But this episode is but a mere incident in the battle that
is being waged by conflicting interests who desire to secure
short-wave channels. Although all frequencies between 1500
and 28,000 kilocycles were reserved by the International
Radiotelegraph Convention, relatively few definite assign-
ments have yet been granted by the Federal Radio Com-
mission. The Radio Corporation of America and the
Mackey Company have each been granted fifteen channels,
the American Telephone and Telegraph Company nine, the
Robert Dollar Company eight, and the Tropical Radio
Telegraph Company seven. A large number have also been
reserved for Army and Navy use as well as for airplane
communication.

So far as is now known no specific allocations have been
made for the radio transmission of pictures, the regular
broadcast and commercial channels sufficing for the little
that is now being done. This new art, especially the trans-
mission of moving pictures by radio, may eventually require
more space than will be available unless the Commission is
most sparing in its allocations to other services. A 100 -
kilocycle band is necessary as a single channel for the even-
tual transmission of a moving picture having the fineness or
definition in a small image no better than that given by a
newspaper half -tone. Even a small picture having ninety-
six lines to the inch requires an 80 -kilocycle band for its
transmission. In view of these facts the Commission would
seem to be justified in granting permission to use a number
of wide channels especially for experiments in picture trans-
mission.

If further evidence were needed as to the value of this
short-wave prize, for which there are so many claimants,
ample proof is provided by the remarkable radio communica-
tion maintained by the "Southern Cross" during its flight
toward Australia. Never was it out of radio touch with the
world while crossing the vast expanse of the Pacific. With
but 50 watts power on 33 meters its signals were always
picked up by ship or shore stations so that anxious waiters
were constantly informed as to its conditions and its progress.
This would have been an impossible feat on long waves. The
prize is valuable, may its allocation be equitable!



Radio's Part in the "Southern Cross" Flight

ONCE again short wave radio his-
tory has been written in a flight
across the Pacific Ocean, and the

value of short wave radio transmission
to long distance aviation conclusivel
proven. The flight of the Southern Cross.
from San Francisco Bay, California, to
Brisbane, Australia, via Honolulu and
the Fiji Islands, during which complete
reports by short wave radio telegraphy

were sent and received continuously, was
of tremendous interest to the entire avi-
ation industry, as well as to the public
generally. The newspapers gave unu-
sual publicity to the feat, stressing the
value of the short wave transmission
from the plane, which kept the listeners
on shore and at sea in constant touch
with the plane's progress, so that there
was no doubt as to the condition of the
fliers at any time during their three pe-
riods of flight.

Those who were fortunate enough to
be listening to the transmission from
KHAB, the Southern Cross, were able
to follow its course from hour to hour
with scarcely a break, and the public,
through the published newspaper radio
log, was equally well informed. But
there has been little accurate informa-
tion as to what comprised the radio
equipment, so that a description should
prove of interest not only to every radio
amateur, but also to those concerned with
aviation or other commercial applications
of short wave transmission.

The radio equipment was designed by
Ralph Heintz, of the firm of Heintz &
Kaufman, Inc., San Francisco, who have
been active in the field of short wave
transmission and reception for a number
of years, and was built and installed by
that company. Following the successful
demonstration of the capabilities of the
short wave transmitter used on the ill -

By JACK KAUFMAN

Interior I. iew of "Southern Cross," Showing Radio Installation

fated Dallas Spirit, a description of which
appeared in October, 1927, RADIO,
Captain Kingsford -Smith of the South-
ern Cross had a duplicate outfit installed
in his plane, late in the fall of 1927.
Two endurance flights made during the
winter, in an attempt to establish a new
endurance record, gave ample opportu-
nity to test the transmitter. As described
in detail by J. G. Eisenberg in May,
1928, RADIO, a detailed log covering
some ninety-seven hours of flight was
kept, proving that the transmission from
the plane, on a wave length of 33.4 me-
ters, was relatively free from skip dis-
tance and fading effects, and would be
thoroughly reliable for a trans -Pacific
flight.

Fig. I. Short Wave Transmitter on "Southern Cross"
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Fig. 2. Constructional Details of Short
Wave Transmitter

With perfect confidence, therefore, in
the reliability of the radio equipment.
the Southern Cross left Oakland on
May 31, reaching Honolulu on June 1.
and after a rest of thirty-six hours, cov-
ered the 3138 miles from Honolulu to
Suva, in the Fiji Islands, without mis-
hap. During this time, totalling exactly
sixty-two hours, the radio transmitters
worked continuously, for when not send-
ing a message, the key was left closed so
that the carrier wave could be heard by
those on shore, as an indication that the
plane was continuing on its course safely,
except when working on 600 meters, when
the short wave set was cut out altogether.
At no time was the plane out of hear-
ing of a shore station, and while its sig-
nals were not heard consistently on the
Pacific Coast during the last six hours
of its second hop from Hawaii to Fiji,
they were heard by any number of sta-
tions at Hawaii, Samoa, Fanning Island,



and various other points where short
wave receivers were installed.

The radio equipment consisted of three
transmitters and three receivers; a short
wave transmitter operating on 33.4 me-
ters, a commercial wave transmitter ad-
justed to 600 meters, and an emergency
spark transmitter for use in case the
plane was forced down. The receiving

generator is shown disassembled in Fig.
4, and is also shown in place on the
side of the plane in Fig. 5.

The generator is a special Aladdin -
Duplex built by the Harris Electric Co.
of San Francisco, and provides two a.c.
voltages, both 240 cycles, one of 10 volts
for the filament and the other 65 volts
for the plate transformer, which in turn

Ei!/. Wind -driven Generator in Housing, on Fuselage of "Southern Cross"

set consisted of a two stage audio fre-
quency amplifier and three receiving
units, all mounted in one aluminum case,
so that any of the three receivers could
be used by throwing a switch, with the

Fig. 4. Generator Assembly, Showing
Relative Sine

headphones plugged in the output of the
audio amplifier common to all three re-
ceivers. A short wave receiver covering
all the amateur bands, an intermediate
wave receiver for 600 -meter ship or
shore work, and a radio beam receiver
for receiving U. S. Army radio beacons
operating on 1034 meters, comprised the
three receiving units. The total weight
of this receiving outfit, together with
the three transmitters, was exactly 100
pounds, a surprisingly small weight con-
sidering the amount of apparatus repre-
sented.

The main transmitter was the 33.4 -
meter set, a picture of which is shown in
Fig. 1, while the actual construction is
shown in Fig. 2. The transmitter is of
the tuned -grid tuned -plate type, the cir-
cuit of which is given in Fig. 3, and em-
ploys one 50 -watt type UV -211 tube,
with plate and filament supply from a
two -unit wind driven generator. This

steps up the voltage to 900 before being
applied to the plate of the tube. Dupli-
cate generators were mounted on each
side of the fuselage, on the under part of
the wing, and were automatically con-
nected or disconnected in case one of
them failed during transmission. The
generators, driven by 18 -in. impellers,
were so designed that no matter what
the speed of the impeller, the generator
voltages would always remain constant.
No small part of the credit for the
successful transmission from the plane
is due to these generators, as the use
of generators having poor voltage regu-
lation would have resulted in a wob-
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bly signal which might have been im-
possible to follow. The antenna con-
sisted of a wire approximately 26 feet
long, weighted at the free end, and sus-
pended from a take-up reel on which
was mounted the radiation ammeter.
This reel is shown in Fig. 6. When op-
erating on 600 meters, wire from another
reel is run out until resonance at 600
meters is obtained.

The 600 -meter transmitter was iden-
tical in general construction with the
33 -meter outfit, and was used during the
flights for communication with ships,
and such shore stations as had no short
wave receivers. The range of this trans-
mitter was much less than that of the
short wave outfit, and served more as
an auxiliary to the latter. Both transmit-
ters were contained in aluminum cases,
mounted one above the other on the side
of the navigator's chamber, projecting
only about 8 in. from the wall.

The emergency transmitter was de-
signed for use in case the plane was
forced to light in the water, and hence
was made completely waterproof. It
consists of a 1 -in. spark coil transmitter,
very broadly tuned to 600 meters, and
supplied with power from a 9 -volt hot-
shot dry cell battery. The entire trans-
mitter was self-contained in a water -tight
box, with the key underneath a rub-
ber -covered hole in the box, so that to
key the transmitter, the rubber was
pressed, thereby operating the key under-
neath, but preventing water from enter-
ing the transmitter.

The antenna for the emergency trans-
mitter consisted of a 200 -ft. section of
stranded wire, suspended in the air by a
hydrogen -filled balloon, such as is used
in the meteorological service. A deflated
balloon fastened to a small tank of hy-
drogen under pressure was carried on
the flight, so that it could instantly be
filled by turning on a valve and releasing
the balloon. Sufficient power could be
obtained from the batteries to operate
the set for eight hours, and tests made
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with it before the flight showed that it
had a range of over 200 miles at night,
thus enabling the fliers to broadcast their
position to any ships in their vicinity.

Reports from various parts of the
world have been pouring into San Fran-
cisco since the flight, telling of the re-
ception of signals from the plane. With-
out taking into account the recording of
extreme distance reception, the reliabil-
ity of the short waves for aircraft trans-
mission, giving continuous communica-
tion with shore stations during a flight
of over 7000 miles, is a direct refutation
of recent statements by several writers
that the short waves are worthless for
aircraft use. During the flight to Hon-

Fig 6. Antenna Reel, with Radiation Meter

olulu, a number of commercial messages
were exchanged between the plane and
a shore station in San Francisco, thus es-
tablishing the first commercial message
service of its type. Signals from the
plane were picked up in South Africa
by FO-A3V, at Bloemfontein, indicat-
ing the remarkable range of the short
wave transmitter.

It may be of interest to know that
Commander Richard Byrd has equipped
his plane, the Floyd Bennett, with trans-
mitting and receiving equipment similar
to that used on the Southern Cross, and
expects to use this equipment in main-
taining contact with his base of supplies
during the projected flights over the
South Pole this year.

One of the most remarkable features
of the flight was an incident which oc-
curred when the plane was flown from
the Victoria Park landing in the town
of Suva, Fiji Islands, to Naselai Beach,
about 20 miles from Suva, where the
takeoff to Brisbane was made the day
following. Two stations in San Fran-
cisco which had maintained constant
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Call
Letters

AGC

AGJ
ANE
ANH
A-2FC
A-2ME
A -3L0
F-8GC
G-2NM

G -SSW
I-1AX
JB
KDKA

PCJJ

U-2XAA
U-2XAD

U-2XAF

U-2XBA
U-2XE

U-2XG
U-6XAI
U-6XAR
U-9XU
WGY
WIZ

WLW

WOWO
WRNY

watch on the plane's wave since leaving
the United States were listening in on
June 6th in the early evening, at the
time the plane was scheduled to hop off
for Australia, and picked up the carrier
wave from the plane for a period of
about 10 minutes, while the plane was
making the short flight to the beach. No
pre -arranged schedule had been contem-
plated, and the operator on the plane did
not send any messages, but simply tied
down his key for a few minutes, and
signed off with his call letters just before
the plane landed on the beach.

During the first few hours of the
flight from San Francisco, and from the
Barking Sands take -off at Hawaii, the
U. S. Army radio beacon signals were
heard, but they were lost thereafter, and
not again picked up, indicating that to
make this service reliable for long dis-
tance flights, either the power of the
beacon transmitter must be increased, or
it should be adapted to short wave trans-
mission so as to increase the range. This
beacon was described fully in the Au-
gust, 1927, issue of RADIO, and was
first used for the flight of Lieutenants
Maitland and Hegenberger in the Army's
Fokker plane, practically a duplicate of
the Southern Cross.

SOME SHORT WAVE PHONE
STATIONS

Location Wavelengths

Nauen, Germany 17.2, 26.0
39.8, 40.2

Nauen, Germany 56.7
Bandoeng, Java 17.4
Malabar, Java 17.4, 27.0, 32.0
Sydney, N.S.W., Australia 32.0
Sydney, N.S.W., Australia. 28.5
Melbourne, Australia....29.8, 32, 36
Radio LL, Paris 60.
G. Marcuse, Caterham,

England 32.5
Chelmsford, England 24.
Rome, via Savoia 80 45.
Johannesburg, South Africa 32.
Westinghouse E. & M. Co.,

East Pittsburgh, Pa 39, 68.
Philips Lamp Works,

Hilversum, Holland 30.2
Houlton, Maine 22.99
G. E. Co., Schenectady,

N. Y. 21.96
G. E. Co., Schenectady,

N. Y. 32.7
Newark, N. J 65.18
A. H. Grebe, Richmond

Hill, N. Y. 58.5
W. E. Co., Rocky Pt., N. J.-16.02
Inglewood, Calif. 66.04
San Francisco, California 33.00
Council Bluffs, Iowa 61.06
G. E. Co., Schenectady, N.Y _35.
R. C. A.,, New Brunswick,

N. J. 43.35
Crosley Radio Corporation,

Cincinnati, Ohio 52.02
Fort Wayne, Indiana 22.8
Coteysville, N. J 30.91
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WIRELESS TELEGRAPHY IN
THE 1927 MISSISSIPPI

RIVER FLOOD

By Joe H. MCKINNEY
Little did the Mississippi River Commis-

sion realize the important role wireless teleg-
raphy would play in a future disaster when
they approved the installation of wireless
transmitting and receiving equipment aboard
their survey boats and dredges at the Dredg-
ing Depot, Memphis, Tennessee, in 1923. For
four years their small chain of stations car-
ried on efficient communication between the
field parties and the Memphis office, expedit-
ing the movement of floating equipment and
writing new history in river navigation.

In April, 1927, the Commission left St.
Louis, Missouri, for New Orleans, Louisiana,
on their annual inspection trip. Their steamer,
the U. S. Inspector, was equipped with a
new vacuum tube transmitter, and was
manned by one radio operator.

The river was rising fast, but there was
little thought of an impending flood. The
Inspector proceeded south until forced to tie
to the bank behind a small island just above
New Madrid, Missouri, because of high winds.
These strong head winds lasted for several
days, causing high waves to wash against
the levees already weakened by the rising
water. The Commission's only contact with
the outside world was by radio. They ordered
a constant watch to be kept at the land
station in Memphis while the operator aboard
the Inspector remained on duty an average
of 18 hours a day. Relief crews were ordered
to the weakening points along the levee in
order to top the levees with sand bags. As
the wind subsided the Inspector proceeded
on to Memphis and hence to New Orleans,
Louisiana, being at all times in constant
touch with flood relief headquarters, having
added an extra operator at Memphis in order
that a continuous radio watch might be
maintained.

As levee after levee gave way, flooding
millions of acres and making thousands
homeless, radio equipped boats were rushed
to the stricken areas. These boats plied the
Mississippi and her tributaries, picking up
refugees and their effects, feeding them and
landing them at the Red Cross Relief Camps
in dry territory and along the levees. Where
a town was completely isolated from the
outside world insofar as communication was
concerned, a wireless equipped boat would be
rushed to the assistance of the relief workers
and inhabitants.

Radio operators were hard to find. The
few on duty remained at the key from sixteen
to twenty hours a day. All requisitions for
relief supplies, communications from flood
sufferers to outside friends, Red Cross official
business and, in fact, all touch with the out-
side world from some districts was main-
tained by radio. Static was exceptionally
bad, making it necessary to establish radio
relay stations every 150 miles or so from
Memphis to Baton Rouge, Louisiana. Answer-
ing requests for operators, the Navy sent
about thirty men, the Marine Corps twenty.
These men had portable transmitters which
they installed in towns impossible to reach
by boat.

Had it not been for the communication
system many more lives would have been
lost, relief work handicapped and relatives
of flood victims slow in obtaining informa-
tion. Approval for dynamiting the levee be-
low New Orleans was relayed by radio. In
the opinion of the writer, the value of radio
proved itself as never before in history ex-
cept at the sinking of the Titanic.

During the peak of the flood, lasting ap-proximately one month, more than four
thousand radiograms averaging forty words
each were handled by the Mississippi River
Commission's radio net alone, employing only
fifteen commercial operators.



The A. C. 115 Kilocycle Superheterodyne

THE recent announcement of sev-
eral types of shielded grid tubes for
operation from a.c. current supply

is of great interest to owners of shielded
grid receivers, as it will enable the elim-
ination of the storage battery supply re-
quired by previous models of the tube,
and thus convert the. receiver into full
a.c. operation. After obtaining a supply
of the new a.c. shielded grid tubes, a
115-k.c. superheterodyne was converted
from d.c. to a.c. filament supply, and the
results have been so satisfactory that the
information is being passed on to those
who have already built this set, or are
contemplating its construction.

A revised circuit diagram, showing all
the connections for a 9 -tube receiver, is
given in Fig. 1, from which it can be
seen that the principal change is in the
filament and C biasing circuits, there
being no changes in the coils, condensers,
or the high frequency connections.

The shielded grid tubes which were
used were Arcturus, which have a 15
volt heater element and with the cathode
connected to one side of the heater, thus
requiring only a 4 -prong tube socket.
These tubes required a separate filament
source from that used for lighting the
filaments of the rest of the tubes in the
set, as no transformer having a 15 -volt
secondary, as well as 2% and 5 volts,
was available. A G. E. 50 -watt bell ring-
ing transformer having secondary volt-
ages of 8, 16 and 24 is adequate for the
purpose, as the 16 -volt winding is just
right for four shielded grid tubes. A
special 15 -volt filament transformer can
be obtained for the Arcturus tube, from
most radio supply houses. The heater
current of the shielded grid tube, at 15
volts, is .35 amperes, so that the four
tubes draw about 1.4 amperes from the
transformer.
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By G. M. BEST

As can be seen from the diagram, the
heater element has one side grounded to
the cathode, so that the negative B sup-
ply, through the C biasing resistors, is
connected to the cathode side of the
heater, which is also grounded. The
mixer, oscillator, detector and first audio
tubes are of the '27 type, with 272 -volt
heater supply and the cathode brought
out as a separate connection, so that
five -prong tube sockets must be used for
these four tubes. There is ample room
for these sockets in the shield bases, so
that the only constructional change is
to remove the four -prong sockets, and
substitute the new type. The power tube,
which may be of the type '12-A or '71-A,
has its filament lighted from a.c. by
means of a 5 -volt winding on the power
transformer which supplies current for
the type 227 tubes, and does not require
a new socket.

All heater wiring should be run in
twisted pairs, and kept away from grid
or plate wires. It is preferable to run
these wires along the back of the shield
base, and terminate the three a.c. pairs
at a separate cable terminal, or a group
of terminals other than those used for
the B voltage supply leads, as the use of
the same cable for the a.c. as well as the
B voltages would introduce bad a.c. hum
which could not be eliminated.

A 45 -volt positive bias is applied to
the four '27 tubes, through a 60 -
ohm variable resistance, which can be
obtained in the form of a small resis-
tance strip which may be connected to
the two heater terminals of one of the
five -prong sockets. The slider is easily
adjusted with a screw driver, and once
it is set, it can be left permanently ad-
justed. The a.c. shielded grid tubes have
the control grid terminal on the top of
the bulb the same as for the d.c. mod-
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els, and the shield grid is connected to
the "G" terminal of the tube socket as
is customary with this tube.

The volume control system is the same
as for the d.c. model, with a 500,000 -
ohm variable resistor in the 45 -volt B
supply to the four shield grids, and the
plate of the mixer tube. The oscillator
tube has a 472- volt C bias, and the four -
shield grid tubes receive 1% volts nega-
tive C, while the first and second audio
tubes receive 4% and 9 volts negative,
respectively. This C bias is obtained by
means of the voltage drop through a set
of resistances placed between the nega-
tive B supply lead, and the common
ground connection to the cathodes of all
the a.c. tubes. The power tube has a
separate C bias resistance, as a '71-A
tube might be used in place of the '12-A
tube shown in the diagram. The values
of the resistances are given in the dia-
gram, and while the plate current total
for each individual set may be slightly
more or less than that obtained with
the experimental model, the resistance
values will be near enough for all prac-
tical purposes. If the resistances and their
associated 1 mfd. bypass condensers seem
to be too great an expense, a 9 -volt C
battery, with taps at 1% and 4% volts
can be used equally as well, and will last
a year or more.

The apparatus which will no longer
be needed, in converting a d.c. model
to a.c., will be the rheostat -switch lo-
cated in the center of the panel, the fila-
ment voltmeter, and the 200 -ohm po-
tentiometer. The latter may be used
in place of the 60 -ohm potentiometer rec-
ommended for the positive bias to the
type '27 tubes, and in place of the rheo-
stat -switch, a snap switch for turning on
and off the 110 -volt a.c. line may be in-
stalled. An a.c. voltmeter to indicate
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the a.c. line voltage and enable the
proper regulation of the voltage in case
it varies considerably would be a handy
adjunct, which could be installed in place
of the d.c. voltmeter, but it is not neces-
sary to the operation of the set.

In turning on the set, the shielded
grid tube heaters will heat the cathodes
of the tubes to full temperature in a
few seconds, but the type '27 tubes will
require nearly a minute before they will
function, so that the set will remain
dead during that time. If, after the set
is in operation, there is an objectionable
amount of a.c. hum, it may be due to sev-
eral causes. Adjust the positive bias to
the type '27 tubes, and make sure that
the ground connection is in place. If
the hum still persists, it may be due to
oscillation of the r.f. amplifier because
the volume control is advanced too far.
At the extreme setting of the volume
control, where the r.f. amplifier has a
tendency to oscillate, a certain amount
of a.c. hum will occur, and this is not
of the deep, 60 -cycle type, but rather
is a nasal buzzing sound. This noise will
not prove objectionable on stations at a
reasonable distance from the set, so that
for average reception, it will not be
noticed.

The audio transformers used in the
set are especially good at the very low
audio frequencies, and hence they will
pass any a.c. ripple which is present in
the output of the detector or first audio
tubes. By using a heater type tube in the
first audio stage, this hum is cut to a
minimum, and even when used with an
electro-dynamic speaker mounted on a
wall type baffle, the hum was not objec-
tionable, although noticeable when no
station was being received.

If a.c. shielded grid tubes other
than the Arcturus are used, the cath-
ode of each shielded grid tube will be a
separate terminal, and five prong sock-
ets will be required for all four -shielded
grid tubes. The only change necessary
in Fig. 1, in that event, would be to
connect the cathodes in parallel with
those of the type 227 tubes, and to pro-
vide a.c. voltage for the heaters of the
shielded grid tubes from a separate fila-
ment winding, unless the voltage re-
quired happened to be the same as for
the 227 tubes, in which case the heaters
could be placed in parallel with the 227
tube heaters, and operated from 2Y2 -
volt a.c. supply.

Motor -boating can ordinarily be
stopped by connecting a 2 mfd. con-
denser across the -B and detector B
terminals of both the plate supply unit
and the receiver and by inserting a
50,000 -ohm resistance between the two
terminals.

The Spider's Web
By A. E. KENNELLY

(As Told to C. William Rados)

THE, general aspects of radio are
of tremendous importance to the
world today," said Prof. Kennelly

as we sat in his book -lined office re-
cently. A. E. Kennelly was formerly
president of the Institute of Radio Engi-
neers and also president of the American
Institute of Electrical Engineers.

"Due to radio, genus homo has be-
come a creature somewhat similar to the
spider. His tentacles extend over an area.
The spider's web extends his influence
over an area far greater than the spider
alone can attend to. When anything
disturbs the tranquillity of his web, the
spider can exert his influence over that
object. The radio operator who sits at
the base of an antenna weaves a web out
over water and air. Wherever the radio
influence is felt, there the operator has
extended his culture, ideas and civiliza-
tion.

"Think of the value of mass broad-
casting in keeping the language the same
over large areas. As the listener sits
there he is only a part of a group of
thousands and possibly hundreds of thou-
sands. Those listeners are isolated only
physically. They receive the same ideas
and language through the air.

"A disaster comparable to a war,
would be the drifting apart of the two
great branches of the English-speaking
race in language. There is a drift to-
wards separation of the spoken language
from the written that is noticed here
and in Great Britain. Unfortunately,
while the printed language remains the
same on both sides of the Atlantic, there
has been a gradual trend towards two
different spoken branches.

"When the New York -London tele-
phone first opened, the operators had
some difficulty in understanding each
other. Although they used technical
terms which differed on the two shores,
they had to ask, 'Are you speaking Eng-
lish?' The drift had already gone so far
as to include different technical terms
for the same object or action. As broad-
casting and other uses of radio, both code
and voice, help unify a country's lan-
guage, so will radio assist in keeping
the two branches of the spoken English
the same.

"Thirty years ago French was in a
fair way to become the official interna-
tional language. In fact, when I at-
tended the last international radio con-
ference at Washington the official lan-
guage was French. The tendency to-
day is toward one international radio
language. Radio is hastening that. It
takes radio about a fifteenth of a second
to `go' from New York to the antipodes,
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half the way around the world.
"In this one -fifteenth of a second

world, radio is an influence tending to-
ward the use of one international lan-
guage. Around the Mediterranean Sea,
French is the language used for official
international purposes. On the Atlantic
Ocean the international languages are
French, English and Spanish. On the
Pacific the language is English. Gradual
filling of the air with radio tends to
make for one world language. Other
languages will doubtless survive, but
radio is boundaryless, and one common
trunk air language will be necessary for
general understanding.

"The world is three-quarters water,
one -quarter land. Whoever controls the
waters and air of the globe by radio,
ships, and planes, controls the world.
Not in the `Uber Alles' sense,' he has-
tened to explain. "I mean 'control' in
the sense that civilization and ideas are
spread."

"Civilized countries must control the
waterways of the world. To mankind
with a multitude of land problems the
other three-quarters of the surface of
the globe is sometimes forgotten. Yet at
the Washington conference much time
was spent on marine radio.

"Many Asiatics do not love us. To
many of them the European is an ignor-
ant man. With this understanding the
future might see grave East-West prob-
lems. However, radio is a force for mu-
tual understanding, for promoting in-
ternational peace and amity.

"Last March I attended a meeting
in New York held jointly with a meet-
ing of British engineers at London. Three
thousand miles across the sea, those men
talked to us in New York. They spoke
about their views on current problems.
They told us how they felt about various
matters. Radio will permit more joint
meetings. It will help us understand
each other.

"Before the telephone was invented,
business men used much profane and
strong language in their business talk.
In the dealings of that period it was
customary to swear great oaths and use
strong language. The business man who
refrained was not one of 'the boys.'
Then these business men started using
the telephone. Operators were instructed
to cut off captains of industry as soon
as they started using fiery language. The
business men soon found themselves
talking to silent machines. The final
result was they developed methods of
talking which carried on business con-
versations without the use of improper
language."



A Small Public Address System
Directions for Assembling a Four Stage Audio Amplifier from Standard Parts

By FRANCIS CHURCHILL
T11E need for a small public address
amplifier to be used in an audi-
torium can be met at a reasonable

cost by assembly from standard parts in
accordance with the experimental model
here described. It is designed for local
pick-up with a microphone or phono-
graph or to amplify the output of a
radio receiver. Exclusive of tubes.
microphone and loud speaker, the cost is
less than $200.

It employs four stages of amplifica-
tion, consisting of three equalized trans-
former -coupled stages and a push-pull
output stage for C X 310 or 350 power
tubes. The first two stages use A tubes
and the third stage a 112 tube. It will
operate two electrodynamic speakers
without overloading. An external 6 -volt
battery supplies filament current for the
first three stages, all other current and
voltage requirements being met by the
power supply unit which is incorporated
in the set.

In the accompanying picture of the
complete unit the amplifier system ap-
pears on the upper shelf and the power
supply unit on the lower stilf. But les
a.c. hum would be introduced by assem-
bling them as separate units and keeping
them several feet apart.

On the lower portion of the panel are
mounted the 110 -volt a.c. terminal plate,
a switch for turning the output on or off,
and four output jacks for the loud
speakers. On the center of the panel is a
0-50 milliammeter for measuring plate
currents and a 0-15 a.c. voltmeter for
measuring filament voltage to the push-
pull stage. The milliammeter terminates
in a phone plug which can be plugged into
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Fig. 1. Circuit Diagram of Public Address System
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any one of the three jacks above the
voltmeter for checking plate current, or
it can be plugged into either side of the
microphone. The panel also provides for
control of microphone current and of
volume.

The transformers should be widely
separated and all grid and plate leads
should be as short as possible. The lay-
out shown in the picture of the amplifier
unit is a good one to follow in order to

Panel for Public Address System

avoid the howling that sometimes results
when such high amplification is employed
in an audio amplifier.

This great amplification is necessary
when using a standard two -button micro-
phone, which has a low output level.
Not more than 14 to 18 milliamperes
should be used through each side or
button, this being checked with the milli -
ammeter by means of the two jacks shown
on the panel and wired as shown in
Fig. 1. The battery supply is obtained
through a 200 -ohm potentiometer R,
shunted across the 6 -volt storage battery.

Since the impedance of most two
button microphones consists of a resist-
ance of about 200 ohms, the micro-
phone transformer for stepping this low
impedance of 200 ohms up to some high
value, 100,000 ohms, is necessary. It is
possible to get a voltage gain of over
20 by means of a good transformer here.
The one used was designed for a 200 -
ohm to 100,000 -ohm impedance and
when so terminated, has a very excellent
frequency characteristic. The impedance
of the grid to filament of the tube is very
high, so a 100,000 -ohm resistance R2 in
the form of a metallized leak is shunted
across the secondary. The 4Y2 -volt C

24

Audio Amplifier Section of System

battery is connected to this transformer
through a special resistance filter in order
to eliminate any tendency towards oscil-
lation from the common C battery. The
audio frequency path is through the
condenser C2 to filament, while the 4% -
volt negative lead is through the
250,000 -ohm resistance R3.

The output of the first tube goes
through four binding posts on the front
panel. This enables the operator to use
the last three stages of amplification by
connecting the right hand binding posts
to a phonograph electrical pick-up unit,
or to the output of the detector tube of a
radio receiver. Thus the amplifier sys-
tem can be used for several purposes.

The plate voltage for the first tube is
fed through another resistance filter
C2R4 consisting of a 2-mfd. condenser
and a 25,000 -ohm resistance. The audio
path is through C2 and the d.c. path
through R.. The resistance R4 also re-
duces the voltage from 150 down to
about 80 or 90 volts, which is correct
for a 4% -volt C bias.

it
...... ................................. .....

The next transformer T2 is a 1 to 3

ratio high quality transformer having the
volume control Rs shunted across the
secondary. This volume control should
be a 0 -500,000 -ohm potentiometer,
preferably with a logarithmic variation
of resistance. It should be tapering in

/

MAL ZED --%

.P;
',9

2,7" DIff FALK voLumt CONTROL SETTINGS

i1
irmautED ...VI:

0011ED CURYL-T1\
TN SCRATCH FILTER I

1 !

0 SO 00

80

E.

80

ee
930 SOO COO 2CO3 3000 SD307C00

FREQUENCY

Fig. 2. Frequency Characteristics of System

value so that a small turn of the control
knob at the high end will cause a large
change of resistance and a small change
at the lower end. The use of this method
of volume control causes a slight change

(Continued on Page 75)
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INASMUCH as the method of volume
control often makes the difference
between an excellent receiver and a

mediocre one, it seems that this subject
should receive more attention than it has
in the past. This article will attempt to
give an impartial analysis of all the
commonly used methods, in an effort to
determine the best method or methods
for different types of sets. Obviously
there are a number of places in the set
where the volume can be controlled. We
will take these up, more or less in order,
starting with the loud speaker itself.

If the speaker is mounted in a cabinet
with doors over the grill, the volume can
be controlled to some extent by opening
or shutting the doors. This is objection-
able, as the presence of the doors in the
path of the sound waves results in reflec-
tions, interference effects, etc., which
alter the tone.

Another method is to shunt the loud
speaker with a variable resistance, thus
by-passing more or less of the current
around the speaker. This would be sat-
isfactory if it were not for the fact that
there is every probability that one or
more tubes in the set will be overloaded
on strong local signals, which results in
a badly distorted current being sent to
the speaker. This distortion will be pres-
ent in the output of the speaker, no
matter how low the volume is turned.
The conclusion is apparent that the loud
speaker is not the proper place for a
volume control.

Coming now to the audio -frequency
amplifier, we find that only one method
of controlling volume is available here.
This consists of varying a high resist-
ance shunt across a transformer winding,
generally across the secondary of the
first transformer. The advantages of
this method are: smooth, noiseless con-
trol, no losses introduced into radio
frequency circuits, and improvement in
the tone where transformers of dubious
characteristics are used.

The latter action is brought about in
the following way: poor transformers
have very pronounced resonant peaks,
which are usually located somewhere be-
tween 800 and 2000 cycles. Where the
loud speaker response is already very
good, the action of the shunt resistance
is to add to the damping, thus broaden-
ing the resonant peak and reducing its
amplitude. See Fig. 1. The lower the
shunt resistance, the greater is this effect;
since the resistance will be lowest when
receiving a local station, the action is to

Volume Control Methods
A Discussion and Comparison of the Various Means Used to Control the

Sound Volume from a Receiver

By NELSON P. CASE, E. E.
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Fig. 1. Effect of Shunt Resistance

improve the tone on locals more than on
distant stations; this is desirable because
quality is not usually one of the prime
features of distant programs,, anyway,
due to the presence of static and other
noises which are unavoidably picked up
with the signal. If the resistance is

placed across the secondary of the first
transformer, it will produce the maxi-
mum improvement in tone quality.

To see why this should be so, we must
examine the conditions of the circuit
a little more closely. The normal load
on the transformers consists almost en-
tirely of the plate impedance of the pre-
ceding tube, which is effectively shunted
across the primary of the transformer.
In general, the plate impedance of the
detector tube is much higher than that
of any succeeding tube, so the effective
load on the first transformer is less than
that on any of the others. Hence it is
desirable to introduce our extra load on
this transformer.

If the transformers are of the modern
high quality type, the damping action
is not necessary, and in this case the
connections are often changed so that
the high resistance is hooked up as a
potentiometer or voltage divider. Even
in this case, however, it is still desirable
to place the volume control in the first
stage, in order to prevent overload on
the first audio amplifier tube. The only
objection to this system of volume con-
trol is that it does not prevent the detec-
tor from becoming overloaded on strong
local signals, if plenty of radio -frequency
amplification is being used. Since most
present-day receivers do employ a great
deal of radio -frequency amplification,
however, it seems that this objection is
sufficiently strong to justify the state-
ment that the volume control should
come on the radio -frequency side of the
detector, in order to avoid overload on
any tube which handles audio -frequency
currents.

The radio -frequency amplifier offers

a number of possible positions for a vol-
ume control, since changes in tube con-
ditions, such as grid, plate, and filament
voltages, in the radio -frequency ampli-
fier cannot produce distortion of the
audio -frequency output. This statement
is rather surprising at first sight, in view
of the number of times the contrary has
appeared in print, but a rather simple
mathematical analysis will show that it is
true. Hence we are free to choose our
method of volume control on the basis
of other factors, resting assured that
whatever method we choose will give as
good tone quality as any other method.
(This assumes that the amplifier is suf-
ficiently stable so that the volume control
does not have to be turned away down
to prevent oscillation; a condition which
must be satisfied anyway, for the receiver
to be satisfactory.)

The method which has been previously
discussed in connection with the audio -
frequency amplifier has occasionally been
employed in the radio -frequency end, but
the condition which is an advantage in
the former case, viz., its effect in increas-
ing the damping, is undesirable here,
because it tends to make the set broad
in tuning.

The same objection holds for that
method whereby the grid returns of the
radio frequency amplifier tubes are
brought back to the slider of a poten-
tiometer connected across the filaments.
When the grid is made positive, the
volume is reduced all right, but the input
resistance of the tube drops to a rela-
tively low value. This low input resist-
ance affects the damping of the tuned
circuit in just the same way that the
external resistance previously mentioned
does, producing broad tuning. This
method has the further disadvantage of
causing the tubes to draw excessive plate
current when the grids are positive, re-
sulting in shortened life for the B bat-
teries, as well as for the tubes them-
selves.

If the receiver is of such a design that
it cannot be made to oscillate, perhaps as
satisfactory a method of volume control
as any is that which makes use of a vari-
able high resistance in the plate circuits
of the radio frequency tubes, thus vary-
ing the plate voltage applied to the tubes.
This resistance is ordinarily shunted by
a fairly large condenser, the purpose of
which is to by-pass the radio -frequency
currents around the resistance, and it is
the presence of this condenser which
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makes this method unsatisfactory for re-
ceivers that can be made to oscillate.

When a tube goes into oscillation,
there is usually a sudden change in plate
current; this surge makes the resistance -
condenser circuit tend to charge and dis-
charge at a rate determined by the time
constant of the circuit. With the values
of resistance and capacity generally used,
this time constant is such that the system
charges and discharges at an audible fre-
quency, resulting in a terrific howl just
as the set goes into oscillation. This
explanation is not intended to be strictly
accurate from a technical standpoint, but
it is sufficiently so to give a general ex-
planation of the phenomenon referred to.

It is the opinion of the writer that,
for the ordinary types of receivers, the
filament rheostat on the radio frequency
tubes is about the best method for con-
trolling the volume. If the set is prop-
erly designed for this method, no draw-
backs accompany its use. The points of
design which should be kept in mind are:

(1) the rheostat should be in series
with a fixed resistance of such value that
the tubes will burn at their rated voltage
when the volume control rheostat is
turned full on; this is to keep the user
from inadvertently turning the filament
voltage up to too high a value;

(2) the rheostat should be of such a
resistance that the filament voltage will
not be below 60 per cent of the rated
voltage when the volume control is set
at a minimum ; at this value the emission
has nearly ceased, hence there is no need
of carrying the voltage lower; a higher
resistance rheostat would only crowd all
the control into a smaller portion of the
arc through which the rheostat arm
swings;

(3) the rheostat should be placed in
the positive side of the filament, the grid
being returned to the negative side
through a C battery of appropriate
value. This arrangement insures that
the volume control will not change the
grid potential; this point is of minor im-
portance, as the only effect of a changed
grid potential with this method is to
make the control a little less smooth and
even.

The filament rheostat method of con-
trol is not recommended for those re-
ceivers which use a.c. tubes, however,
as these tubes have such heavy filaments
that it takes quite an appreciable time to
change their temperature after the fila-
ment voltage is changed. This causes
an annoying delayed action on the vol-
ume control. The plate resistance
method is good for these tubes, as a.c.
sets should not be worked close to the
oscillation point anyway, on account of
the excessive hum which results from
such operation.

Several single control receivers employ
no tuned circuit in the input to the first
tube, using instead a resistance or radio

(Continued on Page 76)
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FIGURING GREAT CIRCLE
DISTANCES

By ARTHUR HOBART

The shortest distance between two
points on the earth's surface is the great
circle passing through them. This dis-
tance may be computed by means of a
simple formula which can be used by
anyone who is able to look up the sines
and cosines of angles in a table of trigo-
nometrical functions. These functions
are found for three angles, one corre-
sponding to the difference in longitude
between the two points and the other
two corresponding to the latitudes of
the points.

The difference in longitude is found
by subtracting the lesser from the
greater longitude if both are east or
both are west longitude, or by adding
them if one is east and the other is west.
If the latter sum is greater than 180
degrees it should be subtracted from 360
degrees to find the true difference in
longitude D.

Depending upon whether D is
greater or less than 90 degrees and upon
whether both the latitudes are either
north or south or whether one is north
and the other south, four cases are pos-
sible, each requiring a slightly different
formula.

Let the latitude of the point nearest
either pole be designated as angle a and
the latitude of the point nearest the
equator be called b. Look up the sines
and cosines of a, b, and D, multiplying
and adding them according to the proper
formula given herewith. The result is
the cosine of the angle along the arc c
of the great circle between the two points.
Since one minute of this arc c equals
one nautical mile or 1.15 statute miles,
multiply the number of degrees in the
arc by 60 and add the number of min-
utes to determine the number of nau-
tical miles, and multiply this by 1.15 to
get the number of statute miles.

The formula and the solution of a
typical problem for each of the four pos-
sible cases follows:

Case (1) -when both latitudes are
north or both are south and D is less
than 90 degrees.
cos c=sin a sin b +cos a cos b cos D.

Find the distance between a point 37°48'N,
122° 23' W and a point 14° 2' N, 171° 20' W.
Then a=37° 48', b=14° 2', and D=48° 57'.
sin 48° 57'=.75414. cos 48° 57'=.65672....(D)
sin 37° 48'=.61291. cos 37° 48'=.79016.... ( a )
sin 14° 2'=.24249. cos 14° 2'=.97015....( b )
sin a sin 1.61291X.24249 =.14862
cos a cos b cos D=.79016 X.97015

X.65672 =.50342

The angle whose cos is .65204
is 49° 18'. Then (49X60)+18=2958 nautical
miles or 3406 statute miles.

Case (2) -when both latitudes are
north or both are south and D is more
than 90 degrees.
cos c=sin a sin b -cos a cos b sin D.
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(This differs from Case (1) in that sin
D is used instead of cos D and that the
second term is subtracted from instead
of added to the first term.)

Find the distance between a point 52° 30'N,
14° 50' E and a point 18° 30' N, 149° 20' E.
Here a=52° 30', b=18° 30', and D=134° 30'.
As the sine or cosine of an angle which is
greater than 90 degrees is same as the sine
or cosine of the angle which is equal to that
angle, minus 90 degrees, 134° 30'-90°=
44° 30' is used when consulting the tables in
this and similar cases.
sin 44° 30'=.7009 cos 44° 30'=.7133 (D)
sin 52° 30'=.7934 cos 52° 30'=.6088 ( a )
sin 18° 30'=.3173 cos 18° 30'=.9483 ( b)
sin a sin b= -.7934X.3173= 25174
-cos a cos b sin D=.6088 X.9483 X

.7009= -.40463

The angle whose cos is -.15289
is 81° 12' which must be subtracted from 180
degrees because of the minus sign, leaving
98 48'. Then (98 X60) +48=5928 nautical
miles or 6826 statute miles.

Case (3) -when one latitude is north
and the other south and D is less than
90 degrees.
cos c=cos a cos b cos D -sin a sin b.

Find the distance between a point 37° 48'N,
139° 43' W and a point 14° 2' S, 171° 20' E.
Here 4=37° 48', b=14° 2' and D=360°-
(139° 43'+171° 20')=48° 57'. The angles and
functions are the same as in Case (1) but
because of the north and south latitudes the
sines are subtracted from instead of being
added to the cosines.

cos a cos b cos D= .50342
-sin a sin b= -.14862

The angle whose cos is .35480 is69°13'.
Then (69X60)+13=4153 nautical or 4782
statute miles.

If the product of the cosines is less
than the product of the sines the result-
ing angle should be subtracted from 180
degrees to get the required distance.
This occurs when angles b and D be-
come large.

Case (4) -when one latitude is north
and the other south and D is more than
90 degrees.
cos c= -sin a sin b -cos a cos b sin D.

Find the distance between a point 52° 30' N,
14° 50' E and a point 18° 30' S, 149° 20' W.
Here a=52° 30', b=18° 30' and D=(14° 50'
+149° 20')-901-=74° 10'.
sin 7e 10'=.9620. cos 74° 10'=.272 (D)
sin 52° 30'=.7934. cos 52° 30'=.6088 ( a)
sin 18° 30'=.3173. cos 18° b )
-sin a sin b= -.7934X.3173= -.25174
-cos a cos b sin D=

-.6088 X.9483 X.962= -.55540

The angle whose cos is -.80714
is -36° 11', which must be subtracted from
180 degrees because of its minus sign, leaving
1436 49'. Then (143 X60)+49=8629 nauti-
cal or 9936 statute miles.

The laborious multiplications in these
operations can be avoided by adding
logarithmic sines and cosines instead of
multiplying the natural functions. This
has been done by A. H. Babcock in
March QST from whose article this one
is adapted. But as many readers are
not skilled in using logarithms, the long-
hand method is used here. Approximate
results can quickly be obtained with a
slide rule.



A Questionnaire for Radio Engineers

The asking of questions for brain
exercise seems to be a popular pastime,
judging from the current fiction maga-
zines, and now we have the Radio Ques-
tionnaire, which appeared in a recent
issue of the Radio Manufacturers'
Monthly, in an article by W. W.
Harper.

The article dealt with the qualifica-
tions which were most desired in engi-
neering assistants, laboratorians, and
others employed in the engineering de-
partments of radio manufacturing plants.
Included was a questionnaire which was
suggested as a test to be used by a manu-
facturer in determining the capabilities
of applicants for positions in the labora-
tory. The answers were not given in
the article, so they are worked out here
for the guidance of students, and to
exercise the brains of those who already
consider themselves competent radio
technicians.

It was stated that a radio engineer
must not only be well versed from a
purely technical standpoint, but he must
be able to apply his knowledge so that
a good product can be made at a mini-
mum cost. Hence he must be grounded
in electrical engineering as well as have
practical knowledge of radio and its
problems. The man who has a prepon-
derance of knowledge along practical
radio lines and little of the theoretical
side of electricity may be unsuited for
laboratory work.

Most radio manufacturers prefer a
man having an accurate understanding
of Ohm's law and other fundamentals
of electricity, so the questionnaire has
been divided into two parts, the first
part dealing mostly with Ohm's law
and the elementary principles of elec-
tricity, while the second part is devoted
to specialized radio problems. Something
is wrong with a man's training if he
can answer all or most of the second
group and none of the first group.
Those readers who find themselves in
this category can take heed, and by
studying the points on which they are
somewhat hazy, they can thereby im-
prove their general usefulness in han-
dling radio problems.

At the risk of our reputation, we have
prepared a set of answers to the ques-
tions in as brief a form as is possible.
For a more detailed discussion of any of
the questions in Group One, the reader
is referred to any standard text on elec-
tricity and magnetism.

Group One
1. Express Ohm's law in three different

ways.
E=IR I=E/R R=E/I, where E is the

voltage, I is the current in amperes, and R
is the resistance in ohms.

By G. M. BEST

2. Determine the values of R and R, in
the network shown in Fig. 1.

The voltage drop across R, in series with
the 3 -volt lamp is 5 volts, and applying
Ohm's law, the resistance of this lamp is 24
ohms; since R, has a 2 -volt drop, the same
formula gives a value of 16 ohms. The
5 -volt lamp has a resistance of 20 ohms, and
the combined resistance of R, in series with

Fig.1

the 3 -volt lamp and the 20 -ohm resistance of
the 5 -volt lamp is 13.3 ohms, since the resist-
ance in multiple is equal to their product
divided by their sum. Since the current
drawn by the two lamps totals .375 amperes,
the total resistance shunted across the 110 -
volt source is 293.3 ohms, and subtracting
the value of 13.3 ohms leaves 280 ohms as
the value of R.

3. Give the equation for e in the network
of Fig. 2, in which all the values indicated
by capital letters are known.

0

e

0

Fig. 2

I R, R,
12,-FR24-12,

The derivation of this formula involves
an interpretation of Pollard's Theorem. This
seems to be a "catch" question. Engineers
who fail to solve it without consulting a
reference should not be discouraged.

4. Determine the required values of the
resistors R,, R, and R. in the network of
Fig. 3 in order that the maximum current
drain on the battery is limited to .01 amp.,
and with the other conditions as shown.

Fig. 3

Compute the total resistance across the
120 -volt source, since the current flow, .01
amp., is known. Result, 12,000 ohms. From
data given on the diagram, the voltage drop
across R, in series with the combination of
R, and the resistance in shunt with it, is 90
volts, leaving a balance of 30 volts drop
across R,. By Ohms law, R, equals 3000
ohms.

Since the total current consumed is .01
amps., and one of the 90 -volt branches con-
sumes .006 amps., the current flowing through
the R R, combination must be .004 amps.
The resistance in shunt with R, consumes
.001 amps., so that R. has .003 amps. flowing
through it. The voltage drop across R, is

given as 45 volts, so that R, is thus 15,000
ohms. Subtracting the drop across R, from
the total drop across R, in series with R, and
its associated resistance leaves a voltage
drop of 45 volts, so that with .004 amp. flow-
ing through it, R, is 11,250 ohms.

To check these figures, work out the value
of the resistance in shunt with R,, which is
45,000 ohms, and this combined with R, is
11,250 ohms. This resistance, in series with
R will be 22,500 ohms, and the remaining
resistance in parallel with it is 15,000 ohms,
since the voltage drop is 90, and the current
.006 amps. The combination of these two
resistances is 9000 ohms, which in series with
R which is 3000 ohms, makes a total of
12,000 ohms, the value required.

5. Define the following terms and indi-
cate their relation to other circuit values:
(a) resistance, (b) conductance, (c) react-
ance, (d) impedance, (e) admittance, (f)
susceptance, (g) reluctance, (h) permit-
tivity.

(a) Resistance is the ratio of the voltage
across the circuit to the current flowing
through it. Its unit is the ohm, which is
defined as that resistance which will permit
one ampere of current to flow, at a pressure
of one volt.

(b) Conductance is the reciprocal of re-
sistance, or the ratio of current to voltage.
Resistance denotes how difficult it is to force
a unit current through a given conductor,
while conductance denotes how easy it is to
produce the same current in the same con-
ductor. Its unit is one mho.

(c) Reactance is the effect produced by
an inductance or capacitance in a circuit,
expressed in terms of frequency as well as
the inductance and capacity values. To find
the reactance of an inductance, multiply the
inductance in henries by 6.28 times the fre-
quency of the a.c. in cycles per second. To
find the reactance of a condenser, multiply
its capacity in mfds. by 6.28 times the fre-
qency of the a.c. and divide 1,000,000 by the
product. It is expressed in ohms, and an
inductive reactance is positive, while a ca-
pacitive reactance is negative.

(d) The impedance of a circuit is the
ratio of the a.c. voltage across it to the cur-
rent flowing in the circuit. Its unit is the
ohm. Impedance is a vector quantity, and is
equal to the square root of the sum of the
effective resistance squared and the reactance
squa red.

(e) The admittance of a circuit is the
reciprocal of the impedance. Its unit is the,
mho, the same as for conductance.

(f) The susceptance of a circuit is the
reciprocal of its reactance, with the unit
expressed in mhos.

(g) Reluctance is obstruction to magnetic
flow. In a simple magnetic circuit, it is the
ratio of the magnetomotive force to the
magnetic flux.

(h) Permittivity is the specific permittance
of a substance, permittance being the power
of storing or holding an electric charge. It
is analogous to electric conductivity and
magnetic permeability.

6. Explain Kirchhoff's laws and how they
differ from Ohm's law.

Kirchhoff's laws are as follows: At any
point in a circuit there is as much current
flowing to the point as there is away from
it. In any closed electric circuit the algebraic
sum of the electromotive forces and potential
drops is equal to zero. If there is no electro-
motive force in the circuit, the sum of the
potential drops in one direction is equal to
the sum of those in the opposite direction.
Kirchhoff's laws apply to voltage, current or
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resistance conditions in a complex network,
whereas Ohm's law applies to the relation
between these quantities in a single simple
circuit or its network equivalent.

7. Explain the difference between peak,
average and root -mean -square values of al-
ternating currents.

The peak value of a sine wave is the
value reached at the maximum point attained
during an alternation. If the maximum volt-
age is E, then the peak value is equal to E
sin 2wft. where f is the frequency in cycles
per sec., and e is the time in seconds. The
average value is equal to the maximum
value divided by w/2, or .6366 E. The root -
mean -square value, also called the mean
effective value, is that continuous value
which gives the same total current squared
times resistance loss. It is equal to the
square root of the mean square of the vari-
able values. In simple terms, it is equal to
the amplitude divided by V2, or .7071 E.

8. What do commercial measuring instru-
ments indicate: peak, average, or R. M. S.
values?

Instruments of the hot-wire and electro-
dynamometer types indicate R. M. S. values.

9. What does a direct current meter read
on rectified alternating current: peak, aver-
age, or R. M. S. value?

A d.c. meter reading unfiltered rectified
a.c. would read the average value.

10. What is meant by the form factor of
an alternating current wave?

The ratio between the effective and aver-
age values of a sine wave is called the form
factor.

11. What is the value of the form factor
for a pure sine wave?

For a pure sine wave, the form factor is
1.11.

12. Correct the following sentence by strik-
ing out the undesired words: "Impedances
must be added algebraically geometrically
and not geometrically algebraically."

Impedances must be added geometrically
and not algebraically.

Group Two
1. The circuit of the General Radio Dec-

ade Bridge is shown in Fig. 4. Explain what
other equipment you would need and how
you would proceed to measure the induct-
ance of a small air core coil of approxi-
mately 300 microhenries; to measure a
paper condenser of unknown value; prob-
ably between .1 and 2 mfd.?

A calibrated variable inductance is con-
nected to the terminals marked STD and the
unknown inductance is connected to the ter-
minals marked X. Standard variable induct-
ances are available in several sizes, and the
one whose range will cover points consider -

C
Fig.4

ably above and below 300 microhenries
should be used. As the inductance to be
measured probably has more effective resist-
ance than the standard, which is usually
very low resistance, the resistance C is in-
serted in the same arm with the standard by
throwing the switch to 1.

The oscillator is turned on, and the stand-
ard inductance is varied until the tone of the
oscillator is at a minimum. Then the resist-
ance C is varied until the tone can no longer
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be heard, or is very faint, after which a
slight readjustment of the standard induct-
ance is made in case the balance has been
upset. The value indicated on the scale of
the standard can then be obtained from the
curve accompanying the standard, in case the
ratio arms A and B are of equal resistance.
If they are unequal, as would be the case
if they were set at a ratio of 100 to 1000.
then the unknown resistance is equal to A
times the inductance of the standard, divided
by B. If it is impossible to obtain a null
point with resistance C in series with the
standard, the switch is set to point 2, and
the resistance is thus placed in series with
the unknown, which has less resistance than
the standard.

For measuring a paper condenser of .1 to
2 mfd., it is necessary to have a group of
standard condensers so that any capacity
within a reasonable range can be obtained.
The standard condenser group is connected
to the terminals marked STD, and the ad-
justment of the bridge for the null point is
made the same as for the inductance method.
By the use of ratio arms of 100 and 1000
ohms, a proportion can be arranged so that
a condenser of from .01 to .2 mfd. can be
used as a standard for measuring capacities
ten times greater. The capacity is equal to
the resistance of arm B times the capacity
value of the standard, divided by the resist-
ance of A. In measuring paper condensers,
whose internal resistance is often high, the
resistance C will probably be needed to
obtain anything like a null point, especially
if the standard condensers are of highest
grade mica dielectric.

2. In what units do we measure (a) the
intensity of a radio wave, (b) amplification,
(c) attenuation?

(a) In microvolts per meter. (b) In terms
of voltage increase, or in transmission units.
(c) Usually the transmission unit.

3. What is meant by a transmission unit?
The transmission unit is an electrical unit

for measuring the efficiency of an electrical
circuit. It is defined as ten times the common
logarithm of the power ratio. TU=10 log
(P,/P,), where PIP, is the power ratio.

4. Name the element or elements of a
radio broadcasting system, (transmitter and
receiver) which affect the fidelity of repro-
duction or tone quality.

In the transmitter, the microphone, speech
amplifier, and the type of modulation em-
ployed. In the case of the latter, where the
Heising system is used, the inductance of the
plate choke common to the oscillator and
modulator tubes has a marked effect on the
low frequencies, if the inductance is not high
enough.

In the receiver, the characteristic of the
tuned circuits, with reference to their ability
to pass a wide enough band of frequencies
so as not to cut off some of the audio fre-
quencies with which the r.f. carrier is modu-
lated; the stability of the detector tube, and
the characteristic of the audio frequency
amplifier.

5. Given a high impedance resonant cir-
cuit, how would you go about determining
the peak voltage across either the coil or the
condenser with a given induced voltage?

If the circuit is of the parallel resonant
type, the voltage across the coil or condenser
is the same, but if it is of the series resonant
type, the factor of internal resistance of the
coil and condenser may slightly change the
effective voltage across either coil or con-
denser. A vacuum tube voltmeter of the
C bias type is the most convenient voltage
indicator to use. The voltmeter input is
shunted across that part of the circuit whose
voltage is to be measured, and the plate
current noted in the customary manner. The
voltmeter is then disconnected from the tuned
circuit, and sufficient positive C bias by
means of dry cells is applied to the grid, so
as to produce the same amount of plate
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current as was caused by the a.c. voltage.
The d.c. voltage thus applied is the peak
a.c. voltage.

6. Which type of vacuum tube voltmeter
draws the less current, the grid rectification
or anode rectification type? Which has the
lowest input impedance? Which would you
use for voltage amplification measurements?

The grid rectification type draws less
current than the anode rectifier. The grid
rectification method presents the lowest input
impedance. Preferably the anode rectifica-
tion type, which, for the sake of clearness,
is defined as one which uses a three -element
vacuum tube with negative C bias on the
grid.

7. Discuss the various methods of measur-
ing high frequency resistance.

They are divided generally into four
methods: substitution, calorimeter, resistance -
variation, and reactance -variation. The sub-
stitution method consists in substituting a
known resistance standard in place of the
apparatus whose resistance is unknown, after
a certain definite current indication is ob-
tained. When a value of standard resistance
is obtained which indicates the same current
flow as that permitted by the unknown, the
value of the standard is equal to the value
of the unknown resistance. This method is
not highly accurate, except for measuring
small changes in the resistance of a circuit.

The calorimeter method consists in placing
the apparatus whose resistance is desired in
some form of calorimeter, which measures
the rise in temperature of the apparatus.
With the current flowing through the circuit
measured by an accurate high -frequency
meter, the unknown resistance is calculated
from the observed current and the power
consumed in raising the temperature in the
calorimeter.

The resistance -variation method consists in
setting up a simple circuit such as an induct-
ance and capacity, with source of induced
voltage, and an ammeter to read the h.f.
current flowing in the circuit. The resistance
is measured with the unknown apparatus in
the circuit, and is then measured with a
resistance standard in the circuit, so that the
unknown resistance value can then be ob-
tained by subtraction.

The reactance -variation system is also
called the decrement method, and is analo-
gous to the resistance -variation method, two
observations being taken. In a simple reso-
nant circuit, the current is measured at reso-
nance, the reactance is then varied, and a
new current reading taken. The total resist-
ance of the circuit is then calculated from
these two observations.

8. What methods are available for deter-
mining the inductance of an iron core choke
under certain definite operating conditions?

It is assumed that "definite operating con-
ditions" refers to the inductance of the choke
while direct current is being passed through
the windings. An inductance bridge such as
is shown in Fig. 4 can be used, if the direct
current through a suitable high resistance is
impressed across the points of the bridge to
which the headphones are connected, and
the standard is a condenser group instead of
a standard inductance. As most iron core
chokes have a value of inductance much
higher than is available in variable stand-
ards, the reactance balance method is prefer-
able. A special bridge can also be set up,
having ratio arms on opposite sides, as was
described in RADIO in the September 1924
issue, the d.c. current supply and the a.f.
source being in series.

9. What factors control the output im-
pedance of a three -element tube and how is
the output impedance related to other fac-
tors involved in a radio frequency amplifier?

The plate -filament spacing, and the plate
area; the plate voltage used, as well as the
grid voltage, and the grid mesh and di -

(Continued on Page 78)



New Factory Built Receivers at R. M. A. Show
The Grebe A.C. Synchrophase Six has

three stages of tuned r.f. with '26 tubes,
binocular coils, straight line frequency con-
denser, and tube isolation circuit; a '27 tube
detector, and two stages of audio with a '71A
tube in the last stage. A complete ABC

sockets so as to avoid a.c. hum. There are
two tuning controls and one volume control
with horizontal tangent wheel verniers and
a horizontal illuminated dial. A smooth,
gradual control of volume is attained with a
sharply -tapered variable resistance shunted

Chassis of Grebe A.C. Synchrophase Six

power plant with '80 rectifier tube is a part
of the chassis.

One feature of this new set is a "local
distance" switch which shunts a resistance
across the primary of one of the r.f. trans-
formers for controlling selectivity and sensi-
tivity. Special precautions are taken to in-
sure firm contact with the tube prongs in the
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table mounting.
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The Fada 31

New items in the Fada line include six a.c.
receivers and two loudspeakers. Four of the
receivers have the same type of six -tube
chassis with rectifier, and use an outside
antenna. Two of them have eight tubes and
rectifier and use either a loop or antenna.

The six -tube chassis uses five '27 tubes, one
'71 tube, and an '80 rectifier, giving three --
stages of r.f., detector, and two stages of
audio. It has a single tuning control, with
illuminated dial. Extra fine tuning may be
done with a vernier control of the antenna
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condenser. Change in volume is accomplished
by varying the equalizing r.f. stage. A small
switch controls the 110 -volt a.c. supply. The
chassis frame is of heavy steel.

The "10" model with this chassis is in a
two-tone metal cabinet, 21 x 9 x 12 in. The
"11" is in a burl walnut cabinet 111/2 x 25%
x 131/2 in. The "30" model is a walnut
console, also containing a Fada 4B cone
speaker, and the "31" model is a high -boy
console with space for a built-in speaker.

The eight -tube models have four r.f. stages
and two '71 tubes in a push-pull last audio.

The Fada 70

A jack provides connection for a plug from
any phonograph pick-up which thus utilizes
the two stages of audio and the loudspeaker
for record reproduction. The loop is auto-
matically disconnected when folded within
the cabinet, and the antenna is then auto-
matically connected. They have the same
controls as the six -tube models. The "SO"
model is housed in a walnut cabinet 1134 x27
x 17 in. The "70" is a Sheraton console with
a built-in dynamic speaker.

One of the new loudspeaker models, the
Fada-4, is a 7 in. cone housed in a mantle -
clock metal case 131/2 x 111/2 x 91/2 in., the cone
being driven by a rod from a balanced arma-
ture. The other, the Fada-14, is an electro-
dynamic speaker in a cabinet which also
houses the power supply.

The R C A Radiola 18 combines in one
cabinet a six -tube radio set using a.c. filament
supply and a UX-280 rectifier with filter for
plate voltages. It employs an improved form

Radiola 18

of r.f. amplifier tuning using three UX-226
tubes, a UY-227 detector, and a UX-226 and
171-A as audio amplifiers. The set is turned
on or off by a single power switch. Tuning is
accomplished with one knob which moves an
illuminated indicator dial past a window in

the panel. The intensity of volume is con-
trolled by a switch at the left.

The Majestic seven-A.C. receiver employs
a standard chassis, which is available
in four table and console models. It has a
tuned antenna input to three stages of tuned
r.f. (R.F.L. balanced circuit), detector, and
two stages of audio with push-pull con-
nection of two '71 tubes in the last stage. It

Model 71 Majestic

has single -dial control with secondary con-
trols of selectivity and of volume.

Model 61 is in a walnut cabinet with a
Majestic electric power unit. Model 62 con-
sists of a one-piece cabinet and table. Model
71 is essentially the cabinet type mounted on
a Majestic dynamic power speaker. In Model
72 the dynamic speaker is mounted over the
receiver and both are concealed by doors of
matched burl walnut.

The new Kellogg line of a.c. receiver', is
housed in four models, one table cabinet and
three consoles. They use tuned and balanced
r.f. amplification and two stages of trans-
former coupled audio with a built-in output

Model 516 Kellogg Receiver

transformer. Kellogg a.c. tubes are employed
together with a power unit especially de-
signed for the set. Both radio and audio cir-
cuits are completely shielded. Of the three
knobs on the illuminated control panel, one is
a zone switch divided in kilocycles, one is a
single station selector, and one a volume con-
trol by means of variation in C bias. The
table model is encased in a brown metal
cabinet and has two r.f. stages. The Model
516 console is 421/2 in. high, 31 in. wide and

181/2 in. deep, has four 4 r.f. stages and
built-in speaker. The 514 and 517 models
are slightly larger and more elaborately fin-
ished but otherwise is similar to the 516.

The Balkite a.c. receiver is a seven -tube
neutrodyne using three stages of tuned r.f.
a tuned detector and two stages of audio with
two '12A tubes in the last stage. It is equipped
with power plant supplying a.c. for filaments
and d.c. for plate voltages. A jack is pro-
vided for phonograph connection. The single

Balkite A-5

tuning dial is of the large drum direct drive
type. The two other controls are for volume
and an off -and -on switch. The escutcheon is
recessed for easy tuning. The chassis is com-
pletely enclosed by shielding so that the only
exposed parts are the connections for aerial,

Balkite .4-7

ground, and speaker, the tube sockets, and the
drum dial. It is made in two Berkey & Gay
furniture models, a table cabinet and a high
boy with dynamic speaker and one model in
a steel case.

The Freed-Eisemann NR -80 is a seven -
tube neutrodyne with integral tube rectifier

Freed-Eisemann NR -80

and filter for plate supply. It is made in two
types, one for a.c. filament tubes and one for

(Continued on Page 50)
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Some of the New Loud Speakers
New items from the Magnavox Company

consist of a number of cabinet model electro-
dynamic speakers, and three speaker units
without cabinets. The Dynamic -6 is an im-
proved electro-dynamic cone unit, with mag-
netic field supplied by 6 volts d.c., at .65 am-
pere. It is furnished complete with output
transformer and filter, and is ready to mount
on a suitable baffle board. The Dynamic -7
is similar in appearance to the Type 6, but
has a field requiring from 110 to 220 volts
d.c., at from 45 to 90 milliamperes, so that
:t is suitable for use as the choke coil in a

Magnavox Dynamic 80 Speaker Unit.

B power supply filter circuit. The Dynamic -80
consists of a speaker unit mounted on a metal
baseplate, on which is also placed a step-
down transformer and contact rectifier, so
as to supply about 25 watts of rectified a.c.
to the field of the speaker. This type of unit
is most suitable for use with a.c. receivers,
and requires no separate source of d.c.

Improved Belvedere Model Magnavox Electro-
Dynamic Speaker.

Among the cabinet models are the Beverly,
a table speaker of particularly fine appear-
ance; the Belvedere, which is designed to be
set on the floor alongside a console type re-
ceiver, and has an open back so as to avoid
cabinet resonant effects; the Aristocrat, a
console type cabinet speaker; and the Cor-
dova, which contains a stage of power am-
plification using a type 210 tube. All the
cabinet models except the Cordova come in
three types, using either Type 6, 7 or 80

News items from the Jensen Radio Mfg.
Co., makers of the Jensen electro-dynamic
loudspeaker, include a type D-44 cabinet
speaker which operates directly from the elec-
tric light socket. The unit obtains its field
excitation from rectified alternating current,
supplied by a Westinghouse transformer and

Unit for Jensen D-44 Cabinet Speaker

Rectox contact rectifier, especially designed
for Jensen use. The entire unit is mounted
on a metal base, the rectifier equipment being
completely enclosed. It is contained in a
handsome cabinet for table mounting, or it
may also be had in console form. The unit
is furnished separately, for use in electric
phonograph, or console type radio receivers.

Improved units, with cabinet types as well,
include one for operation from 6 volts d.c.,
at .4 amperes, and another requiring 90 volts
d.c., at 40 milliamperes. All models have a
frequency range of from 20 to 5500 cycles,
with uniform response throughout that fre-
quency band.

The RCA 105 loudspeaker is of the electro-
dynamic type in a walnut floor model cabi-
net which contains a B and C eliminator
with two UX-281 tubes which supplies volt-
age not only for a radio set, but also for a
power amplifier with UX-250 power tube in

RCA 105 Loudspeaker
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the cabinet. The entire equipment is oper-
ated from 110 volt a.c. The speaker unit
uses a corrugated moisture -proof paper cone.

Newcomb -Hawley dynamic cone speakers,
which are manufactured under license from
the Magnavox Company, are available in
two models of chassis, each of which are
supplied either as a separate unit, or mounted
in various styles of cabinets, tables, and con-
soles. The Model NH -6 has a field winding
designed for operation from a 6 -volt bat-
tery. Model NH -9 is equipped with recti-
fier and filter to supply the field winding

Model NH -3 Dynamic Cone Chassis.

with 90 volts d.c. from a 110 -volt a.c. source.
Both are equipped with input transformers.

No. 100 provides a unique mounting for
a NH -9 chassis, as it also houses a motor -
driven phonograph turntable and has space
for any a.c. electric radio set.

Rear View of Newcomb -Hawley Table
Model.

switch provides connection for either radio
or phonograph reproduction. No phonograph
pick-up is included.

Model 80 is a new addition to their line
of magnetic cone reproducers, the chassis
being sold separately, as a cabinet or as a
table.

Martin -Copeland electro-dynamic speakers
are made in three types, each of which is
mounted in an artistic brown mahogany table
cabinet. Type D-6 requires one-half ampere
at 6 volts d.c. from a battery. Type D-90 re-
quires 90 to 110 volts d.c. for its field, and
Type D-110 is equipped with a rectifier and
filter so that 110 volts a.c. may be used.

(Continued on Page 56)
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D. C. and A. C. Power Units, Audio Amplifiers
The General Radio Type 445 plate supply

and grid bias unit uses a UX-280 rectifier
tube and provides any desired combination of
voltages from 0 to 180 volts, by means of
four adjustable wire -wound resistance units.

General Radio Plate Supply Unit

An adjustable grid bias voltage from 0 to 50
is also available. It is equipped with an
automatic cut-out switch to break the 110 -
volt a.c. circuit when the cover is removed
for adjusting voltages or connecting wires to
binding posts. Its dimensions are 15 x 7 x 7 in.
and its weight 16 lbs.

The General Radio Type 441 push-pull
amplifier is a completely wired second stage
of audio consisting of two high quality push-
pull transformers with the necessary resis-
tances and sockets mounted on a brass base-
board. It is intended for use with any type
of power or semi -power tube. Where a first
stage amplifier of 20 to 30 provides a signal
input of 6 volts, two '26 tubes are recom-
mended. When a signal voltage of 15 to 20
is available at the amplifier input, the '71
type of tube is recommended. This form of

"PXY-1" Model Powerizer

d.c. sets using '99 tubes. It supplies B volt-
age and 0.5 amperes A current at 3 volts.

In this line also are two power amplifiers
without current supply for the set. The
Powerizer "PX-2" is a two -stage unit with a
'26 tube in the first stage and a '10 tube in

"A" Model Powerizer

the second, together with an '81 rectifier.
The "PX-3" has three stages, using '27 tubes
in the first and second and a '50 in the third
stage. Both use special alloy core trans-
formers.

General Radio Push -Pull Amplifier

connection tends to cancel out distortion due
to tube overloading and a.c. hum, giving a
maximum undistorted power output.

The Powerizer is essentially a transformer
for supplying alternating current of the
proper voltage for the filaments and heaters
of a.c. tubes. Thus the "A" model is designed
to supply current to seven '26 tubes, two '27's
and two '71 tubes. The "P 171" model sup-
plies B and C voltages by means of an '81
rectifier tube, in addition to the A current.
The "PXY-1" model not only supplies A, B
and C current to the set, but also to a '10 tube
in the device itself, making it a combined
power plant and power amplifier. A special
type of this model is made for use with the
Radiola 25 or 28 sets. The "PD -5" is for
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The Samson PAM 16-17 is a two -stage
power amplifier operated from a 110, 115 or
120 volt a.c. source and having an undis-
torted power output of 7 watts. It uses a '27

Samson PAM 16-17 Amplifier

tube in the first stage, and two '10 tubes in
the second push-pull stage, with a '81 tube as
rectifier. It is intended to give great volume
from a radio set or phonograph pick-up.

The Samson ABC -71 is a power unit de-
signed to supply constant voltage to sets using
a.c. tubes. The supply is adjustable for 110,
115 or 120 volt a.c. It uses a '80 tube as rec-

Samson ABC -71 Power Unit

tifier and '74 as voltage regulator, and
through various binding -posts supplies PA,
2% and 5 volts a.c. for A current; 45 to 90

"PX-2" Model Powerizer

volts variable; 90, 135, and 180 volts B; and
-VA, -9 and -43 volts C. It is built to meet
the A. I. E. E. and National Board of Fire
Underwriters' requirements.

A new RCA B eliminator, Model AP -1080,
employs no tubes, liquids or mechanical parts
to be replaced, the rectifier being of the
contact type and enclosed and sealed in a

(Continued on Page 58)



Summary of R. M. A. Show Exhibits
ABox Co., Chicago, Ill., A power

plants, for supplying A current from the
lighting mains for d.c. sets, and a group
of electrolytic condensers and filter
equipment.

A -C DAYTON Co., Dayton, Ohio, four
table model receivers, three with six a.c.
tubes and one with six d.c. tubes; all
using tuned r.f. circuit.

ACME ELECTRIC & MFG. CO., Cleve-
land, Ohio, complete line of A, B and C
eliminators, in separate and combined
units, using disc rectifier for A and '80
tube for B C; also tone filter, push-pull
transformer for '50 tube, and "Flash"
five -tube receiving set.

ACME WIRE CO., New Haven, Conn.,
an improved type of Parvolt paper con-
denser, in all sizes and voltages required.
Also a new line of Celatsite wire for a.c.
filament wiring, and a new 12 conductor
cable for a.c. receivers.

AERO PRODUCTS Co., Chicago, Ill.,
complete kits of parts for short wave re-
ceivers and a new kit for building a
short wave transmitter, for radiophone
as well as telegraph service.

AEROVOX WIRELESS CORP., Brooklyn,
N. Y., a group of non -inductive paper
condensers in all capacity or voltage rat-
ings, fixed mica condensers, filter con-
denser blocks, wire wound resistors, grid
leaks, and a new large capacity A con-
denser for A eliminator service.

ALL-AMERICAN MOHAWK CORP.,
Chicago, twelve new models with '80
rectifier tube and a.c. tubes. These in-
clude two table cabinets with phono-
graph jack, one having six tubes and
three r.f. stages and one being eight
tubes for four r.f. and push-pull audio.
These are also incorporated in various
consoles with or without magnetic or
dynamic speakers; also with phonographs.

ALLEN BRADLEY Co., Milwaukee,
Wis., a complete line of fixed, variable
and tapped resistance units, including the
famous Bradleystat.

ALUMINUM CO. OF AMERICA, Phila-
delphia, Pa., a complete line of alumi-
num box shields, panels, and cabinets,
cut to size for all popular kits and cir-
cuits.

AMERICAN MECHANICAL LABORA-
TORIES, INC., Brooklyn, N. Y., makers
of Clarostats. New items include a dual
clarostat with screw -driver adjustment
so as to save space, and a line of socket
antenna plugs, voltage regulators for a.c.
sets, and many types of power rheostats
and variable resistors.

AMERICAN-BOSCH MAGNETO CORP.,
Springfield, Mass., eight -tube a.c. re-
ceivers in table cabinet or in console
with cone speaker, and nine -tube console
with dynamic speaker and push-pull
audio. All use R. F. L. circuit.

AMRAD CORP., Medford, Hillside,
Mass., four a.c. operated console mod-

els with seven tubes and '80 rectifier,
three stages tuned r.f. and push-pull
second audio using either '10 or '50
tubes; built-in dynamic speaker; one
model includes phonograph.

Amsco PRODUCTS Co., New York
City, a group of fixed and variable re-
sistors, for all types of radio service,
especially in B power devices. A group
of single and gang variable condensers,
the gang condensers being guaranteed
to within 1/2 of 1 per cent as to match-
ing.

F. A. D. ANDREA, INC., New York
City, six new a.c. models, four of which
are six -tube receivers, and two are de-
luxe models with eight tubes. The six -
tube consoles have built-in electro-mag-
netic cone speakers, and the eight -tube
console has an electro-dynamic unit. A
new type of circuit is used in these re-
ceivers, differing from all previous mod-
els. Two loud speakers, one of which is
an electro-dynamic cone, with table cabi-
net mounting, are also announced.

APEX ELECTRIC MFG. CO., several
table and console model a.c. receivers,
using the neutrodyne circuit, also a
model for d.c. operation.

ARCO ELECTRIC CORP., a group of A
and B power units, including battery
chargers, A power unit parts such as
chokes, transformers and automatic con-
trol relays.

ARCTURUS RADIO CO., Newark, N.
J., a new line of a.c. tubes, including a
shielded grid tube, high mu, special de-
tector and power amplifier, all of the
four prong variety so as to be adaptable
to sets already wired for d.c. service.

ARGUS RADIO Co., New York City,
four six -tube a.c. sets using three stages
of tuned r.f. with one shield grid tube;
single dial control with selector switch
and volume control, in table cabinet or
one of three consoles with built-in dyna-
mic speaker.

ATWATER KENT CO., Ardmore, Pa.,
a complete line of six and seven -tube a.c.
receivers and a group of loud speakers.
Model 40 is completely enclosed in a
metal cabinet and employs improvements
in circuit and apparatus which will be
featured this season.

BALKITE (Fansteel Products, Inc.),
North Chicago, Ill., a new line of table
and console a.c. receivers with built-in
power supply. Two table models and
two hi -boy consoles.

BELDEN MFG. CO., Chicago, Ill., a
new line of wire equipment for a.c. re-
ceivers, as well as flexible cords for loud
speakers, extensions and battery wiring.

BENJAMIN ELECTRIC MFG. CO., Chi-
cago, "red -top" sockets (4 and 5 -prong),
r.f. transformers, sub -panel brackets,
battery switch.

BEST MFG. Co., Irvington. N. J., an
improved loud speaker unit of the elec-
tro-magnetic type, known as the B. B.
L. motor. It has a large armature and
magnet, so as to handle the high power
required by present day speakers.

BIRNBACH RADIO Co., New York
City, a line of radio parts and accessories,
including r.f. transformers of the re-
generative type, extension cords, and bat-
tery cable connectors.

L. S. BRACH MFG. CORP., Newark,
N. J., A B C eliminators, as well as
separate power plants for A or B ser% -
ice. Their line of lightning arresters,
automatic filament control resistors, and
other radio accessories has also been en-
larged.

BREMER-TULLY MFG. CO., Chicago,
six a.c. Counterphase receivers and two
speakers, a magnetic and a dynamic.
There are two six -tube, two seven -tube,
and two 8 -tube models, table cabinet or
console with speaker.

BROOKLYN METAL STAMPING CORP..
Brooklyn, N. Y., a new device for con-
nection to a radio receiver, by which the
voice can be reproduced by the loud
speaker by talking into a microphone.

BUCKINGHAM RADIO CORP., Chicago,
Ill., a group of five six -tube tuned r.f.
sets for either a.c. or d.c. operation, in
table and console models.

D. K. BULLENS MFG. CO. Pottstown,
Pa., three grades of permanent magnets
for loud speaker manufacturers, includ-
ing chromium, tungsten and cobalt al-
loys.

BURGESS BATTERY CO., Madison.
Wis., the new Super B battery, which
has unusually long life, an addition to
their full line of .1 and B batteries of the
dry cell type.

BUSH & LANE PIANO CO., Holland,
Mich., seven a.c. seven -tube receivers.
and two speakers, magnetic cone and
dynamic. Four of the receivers have a
tuned r.f. circuit, one in a table cabinet.
two in consoles with cone speaker, and
one in a console with dynamic speaker.
Three have a neutrodyne circuit in con-
sole with cone or dynamic speaker.

CARTER RADIO CO., Chicago, Ill., a
complete line of radio parts and acces-
sories, including all types of rheostats
and potentiometers, fixed resistors, con-
densers, and a variety of outlet plates
for radio wiring of homes and build-
ings.

CASE RADIO CORP., Marion, Ind.,
seven a.c. receivers and one d.c. model,
in table and console models, some with
air column loud speakers, and several
with built-in electro-dynamic units. The
most expensive model has a phonograph
attachment, and uses a loop antenna.

CELERON Co., Bridgeport, Pa., com-
plete line of celeron panels, tubing, rods
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and sheets, especially for manufacturers
and jobbers.

C -E MFG. Co., Providence, R. I. sev-
eral new a.c. tubes, including a shielded
grid a.c. tube having a low voltage fila-
ment, and designed to fit in a five -prong
socket.

CENTRAL RADIO LABORATORIES, Mil-
waukee, Wis., new types of power rheo-
stats for both light and very heavy duty,
wire wound resistors of all sizes, and a
complete line of potentiometers and vari-
able resistances for volume control serv-
ice.

CHICAGO -JEFFERSON FUSE & ELEC-
TRIC CO., Chicago, Ill., a new line of
power transformers for filament light-
ing service in a.c. sets, also of Concer-
tone audio transformers.

CHILLICOTHE FURNITURE CO., Chilli-
cothe, Mo., radio cabinets and radio
furniture of all types, for standard makes
of receivers, as well as practically all
radio kits now on the market.

CONTINENTAL FIBRE Co., Newark,
Del., a line of extra thin wall Bakelite-
Dilecto tubing for r.f. coils, panels, tube
sockets and fittings for all radio parts.

COLUMBIA PHONOGRAPH CO., New
York City, a new line of combination
radio receivers and electric phonographs.
The radio receiver is the Kolster, and
is available in two console models, with
built-in loud speaker.

CORNISH WIRE Co., New York City,
radio wire products, as well as adapter
harness equipment for converting d.c.
receivers to a.c. operation.

CROSLEY RADIO CORPORATION, Cin-
nati, Ohio, new Jewelbox, Showbox and
Gembox models for a.c. operation; also
a new Dynacone dynamic speaker, an
improved Bandbox and Bandbox, Jr. for
battery -operation. The a.c. Gembox has
two stages of radio frequency amplifica-
tion and a non -radiating regenerative
circuit. Illuminated single dial control.
Housed in metal container with gold
highlights. The coils are shielded. A
combination neutrodyne and non -radiat-
ing regenerative circuit is claimed to be
the equivalent of an additional stage of
radio frequency amplification. The Dy-
nacone speaker is built on the electro dy-
dynamic principle; frequency range from
50 to 7000 cycles; the Dynacone is made
in two types one for sets having no out-
put transformer and one for sets with
an output transformer. The showbox
and jewelbox receivers have push-pull
audio amplification and are equipped
with power units capable of delivering
sufficient current to energize the field of
the Dynacone speaker. Two Crosley
Musicone cone speakers are also avail-
able. These speakers are of the magnetic
type.

CROWE NAMEPLATE & MFG. CO.,
Chicago, panel metal escutcheons, name-
plates, dials and scales.

E. T. CUNNINGHAM, INC., New
York City, a complete line of nearly 40
types of radio tubes, for d.c. and a.c.
service.

DAY -FAN ELECTRIC Co., Dayton, 0.,
an eight -tube a.c. receiver with tuned
r.f. circuit in either table cabinet or
console with speaker, and an eight -tube
similiar model for battery operation.

DEJUR PRODUCTS CO., New York
City, a line of radio parts, including
vitreous enameled resistors, variable con-
densers, r.f. transformers, sockets and
rheostats. An a.c. voltage regulator is
another new item and is equipped with
an a.c. voltmeter to insure accurate ad-
justment.

DIAMOND ELECTRIC SPECIALTIES
CORP., Newark, N. J., dry batteries and
radio tubes.

DONGAN ELECTRIC MFG. CO., De-
troit, Mich., new audio transformers,
including power push-pull input and
output, and a power transformer for
filament lighting of a.c. tubes; power
transformers for all services; filter chokes
for A and B eliminators; and by-pass
condensers.

DUBILIER CONDENSER CORP., New
York City, special filter devices for at-
tachment to all types of electric power
equipment which causes radio interfer-
ence. In addition, an enlarged list of
fixed paper and mica condensers as well
as metallized grid leaks, and improved
light socket antenna plugs.

H. H. EBY MFG. CO., Philadelphia,
Pa., vacuum tube sockets for all types of
a.c. and d.c. tubes, complete group of
binding posts for all purposes.

ELECTRAD, INC., New York City,
Tonatrol units, Truvolt resistance units
of all types and sizes, fixed mica con-
densers, by-pass and filter condensers,
grid leaks, rheostats, potentiometers,
and other radio accessories.

ELECTRICAL RESEARCH LABS., Chi-
cago, Ill., makers of Erla products, a
voltage regulator for a.c. sets, designed
to be connected between the power line
and the input to the receiver. Three new
models of a.c. receivers, in console cab-
inets, with built-in dynamic cone speak-
ers. The dynamic units will also be avail-
able as separate items. A phonograph
pickup is another new item.

ELKON WORKS, INC., Weehawken,
N. J., a new dry element B eliminator,
dry A eliminators, a dynamic loud
speaker, and a tapering battery charger,
which has an automatic adjustment of
charging rate to suit the condition of the
battery.
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FANSTEEL PRODUCTS CO., North Chi-
cago, Ill., a new line of radio receivers,
and a complete line of A and B power
units. (See Balkite).

FARRAND MFG. CO., Long Island
City, N. Y., five electro-magnetic cone
speakers in various table styles, and
three electro-dynamic models, including
a console model of unusually handsome
appearance. The electro-dynamic units
are available separately, for a.c. or d.c.
operation.

FEDERAL RADIO CORPORATION., Buf-
falo, N. Y., six types of a.c. receivers,
of six and seven tubes, with four of the
models also available for d.c. operation.
All sets are single control with illum-
inated scale, and have push-pull ampli-
fication in the power stage. The con-
sole cabinets are available in carved wal-
nut or mahogany, and are equipped with
built -in -air column speakers, or can be
had with electro-dynamic cone units.

FERRANTI, INC., New York City,
audio transformers, including new types
of push-pull input and output trans-
formers, the latter being designed both
for high impedance speakers, and those
of the electro-dynamic type which have
low input impedance.

FORMICA INSULATION Co., Cincin-
nati, 0., a complete line of Bakelite
products, including drilled and engraved
panels for all popular kits and circuits.

FREED-EISMANN RADIO CORP., Long
Island City, N. Y., a new line of a.c.
receivers employing the tuned r.f. cir-
cuit, in handsome wood and metal cab-
inets both in table and console styles,
also loud speakers of electro-magnetic
and electro-dynamic types.

FRESHMAN CO., INC., New York
City, eight models of seven -tube a.c. re-
ceivers, using the Equaphase circuit, in
table and desk consoles. One model in-
cludes an electric phonograph attach-
ment.

FRENCH BATTERY Co., dry A, B and
C batteries for every service, including
new heavy duty batteries for B service.

FROST, HERBERT H. INc., Chicago
and Elkhart, a complete line of new
parts include new heavy duty filter con-
densers, B blocks, new moulded mica
condensers, by-pass condensers, fixed
wire resistances, variable resistances, air-
cooled rheostats, a.c. snap switches, cable
plugs and a complete power amplifier
universal resistance kit. The kit con-
sists of three fixed resistors of 2000
ohms each of the new Frost "A" series,
wound on flexible Bakelite strips and
four 2000 ohm heavy duty wire wound
potentiometers as well as one 1500 ohm
series "A" fixed resistor. These fixed
resistors are equipped with sliding con-
tacts to give variable 135 to 180 -volt
taps. The resistor for the C bias will
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give proper bias for the type and number
of tubes used. Convenient wall outlets,
hook-up wire, medium duty filters, panel
brackets, center tapped resistances, Gem
Hum Balancers and UX base sockets
for subpanel mounting are included in
the Frost line for the new season.

GENERAL INSTRUMENT CO., New
York City, a complete line of radio
parts, including improved models of
variable condensers.

GENERAL RADIO CO., Cambridge,
Mass., audio frequency oscillators of the
beat frequency type, as well as the con-
ventional types, impedance bridges, ar-
tificial lines and networks for telephone
line measurements, input and output
transformers for the 350 power tube,
and power transformers of all types are
but a few of the many new items intro-
duced this season.

GENERAL TRANSFORMER CORP., Chi-
cago, Ill., a complete line of power packs
for manufacturers, including separate
items of transformers, chokes and tuned
audio transformers.

GREENE-BROWN MFG. CO., Chicago,
Ill., A and B eliminator units, the A
unit employing a dry plate rectifier, with
21/2 amp, output, and the B unit supply-
ing 85 milliamperes at 180 volts, using
a gas -filled rectifier tube.

GRIGSBY-GRUNOW Co., Chicago, Ill.,
Majestic seven -tube a.c. receivers with
R. F. L. circuit in table, spinet, console
and hi -boy models.

HAMMARLUND MFG. CO., New York
City, plug-in coils for a short wave re-
ceiver, covering the 20, 40 and 80 meter
bands; space wound on a celluloid form,
with a variable primary coil. Kits of
parts for building tuned r.f. sets employ-
ing Hammarlund circuits, and a com-
plete line of variable condensers, r.f.
chokes, r.f. transformers and other parts
for the professional set builder and the
experimenter.

HIGH FREQUENCY LABORATORIES,
Chicago, Ill., a new line of custom-built
sets, including superheterodynes, using
shielded grid tubes, and complete ABC
socket power devices, as well as tuned
r.f. and audio transformer equipment
for the set builder.

HOYT ELECTRICAL INST. CO., elec-
trical meters for all purposes, especially
test sets for the a.c. tubes and sets.

HOWARD RADIO CO., Chicago, Ill.,
seven models of receivers using six, seven,
or eight a.c. tubes and employing a tuned
r.f. circuit; with or without loud
speakers. The eight -tube models have
push-pull audios with '71 tubes in last
audio stage.

HYATT ELECTRIC CORP., portable
radio receivers, as well as a group of
accessories for all types of sets.

INTERNATIONAL RESISTANCE CO.,
Durham, Ind., grid leaks from 250 ohms
to 20 megohms; power ohms from 4 to
50 watts, 1000 to 50,000 ohms; made
with variety of lugs and terminals for
every manufacturing need.

JENSEN RADIO MFG. Co., Oakland,
Calif., four cabinet type electro-dynamic
speakers, and three units for separate
installation. The cabinet styles are both
table and console, finished in walnut.
The units are furnished either for a.c.
or d.c. operation.

JEWELL ELECTRIC INST. CO., Chicago,
Ill., a.c. and d.c. set tester, new types
of a.c. meters, both portable and for
panel mounting.

HOWARD B. JONES, INC., Chicago,
Ill., three multi -plugs for connecting
radio receivers with associated batteries
or rectifier equipment.

KARAS ELECTRIC CO., Chicago, Ill.,
radio parts and accessories, the latest
item being a set of a.c. transformers for
filament lighting service. Included in the
list of new parts are subpanel brackets,
condenser control systems, and the new
type 28 audio frequency transformer.

KELLOGG SWITCHBOARD & SUPPLY
Co., Chicago, Ill., four new receivers,
all a.c. operated, one being a table model
and the rest consoles. Tuned r.f. ampli-
fication, using Kellogg a.c. tubes and
with two stages of transformer coupled
audio with output transformer, used in
all four models. The sets are completely
shielded, and have illuminated control
panels.

KENRAD CORPORATION, Owensboro,
Ky., a line of 16 radio tubes, known as
Archatrons.

KING MFG. Co., Buffalo, N. Y., four
receivers, two of 5 and 6 -tubes for d.c.
operation, using the neutrodyne circuit,
and 6 and 7 -tube a.c. models, one with
push-pull amplification in the power
stage.

KINGSTON PRODUCTS CORP., Kokomo,
Ind., a complete line of B eliminators
using Raytheon B H rectifiers and de-
signed specially for use with 25, 30, 40
or 60 -cycle supply; furnished 125 m.a. at
120 volts for '71 tube; also an Elkon
unit supplying 21/2 amp. at six volts.

KODEL RADIO CORP., Cincinnati, 0.,
a.c. power plants for operation of d.c.
receivers from a.c. power lines, as well
as trickle chargers, and high rate bat-
tery chargers, all using the Kuprox dry
element charging unit.

KOLSTER RADIO CORP., Newark, N.
J., seven types of a.c. receivers, of six
and seven tubes, the console models hav-
ing built-in electro-dynamic speakers. Be-
sides two table models, there are two
loud speakers, one a table type cone, and
the other an electro-dynamic model in a
console cabinet.

MAGNAVOX CO., Oakland, Calif.,
electro-dynamic loud speakers, in table,
console and unit form, including a.c.
units for operation from the electric
light socket. The units are also avail-
able for d.c. sets, and all cabinet and
console models can be had equipped with
the d.c. units.

MARTI ELECTRIC RADIO CO., INC.,
three models of a.c. receivers, including
a table model. Sets are eight tubes, with
three stages of tuned r.f., detector and
three stages of resistance coupled audio,
with 210 power tube.

MCMILLAN RADIO CORPORATION,

Chicago, Ill., four eight -tube a.c. re-
ceivers with four stages of shielded radio
frequency, detector and three stages of
audio frequency, (push-pull) ; built on
steel framework; full wave rectification
system. The Winchester is a table model
10x25x16, single dial control. The New
York Combination is a table cabinet
with mounting table, housing cone
speaker, 39x27x16. The Westminster
is a high boy console in American wal-
nut, housing same receiver as the West-
chester. The Warwick is a console model
in combination walnut and satinwood.

MICARTA FABRICATORS CO., Pitts-
burg, Pa., a line of panels and other
products for the professional set builder,
as well as the radio factories.

MINERVA RADIO CORP., Chicago, Ill.,
seven types of seven -tube tuned r.f. re-
ceivers, all for a.c. operation, with one
table model. The console models have
built-in loud speakers, three of which are
of the electro-dynamic type.

MOLDED WOOD PRODUCTS, INC., Chi-
cago, Ill., two loud speakers with ex-
ponential horn, and a cone assembly for
separate installation in console cabinets.

LESLIE F. MUTER CO., Chicago, Ill.,
a.c. power units, by-pass and filter con-
densers of all sizes and a variety of radio
parts such as rheostats, switches, grid
leaks, and new types of audio frequency
transformers, including double imped-
ance units.

NATIONAL CARBON CO., radio re-
ceivers, including a special d.c. model
using high -mu tubes so as to economize
on B battery power, and a.c. models of
both table and console types. A new
cone type loud speaker is also announced,
as well as a complete line of A. B and
C batteries.

NATIONAL CO., INC., Malden, Mass.,
tuning units for regenerative tuned r.f.
sets, a new drum dial of the vernier type,
in addition to short wave condensers
and coils, push-pull amplifier equipment,
and B power units.

NEWCOMBE - HAWLEY, I N C., S t.
Charles, Ill., electro-dynamic speakers,
as well as improved air column repro-
ducers and magnetic -cone reproducers.

(Continued on Page 64)
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New Instruments for Radio Measurements
The Weston Model 537 A.C.-D.C. radio

set tester is provided with an a.c. voltmeter,
a d.c. volt-milliammeter, and an ingenious
system of switches and binding posts for au-
tomatic connection to the circuits of any radio
receiver, whether a.c. or d.c. The a.c. volt-
meter has three ranges, 150/8/4 volts, the

Ile3ion Model 537 A.C.-D.C. Radio Set
Tester

lower ranges measuring the filament voltage
of a.c. tubes and the highest range the line
voltage. The d.c. volt-milliammeter has four
voltage ranges, 600/300/60/8 volts with a re-
sistance of 1000 ohms per volt, and two cur-
rent ranges, 150 and 30 m.a. The set is fur-
nished with a complete instruction book and
necessary socket adapters so that any current
or voltage in the set can be measured without
need of power other than that supplied to
the radio receiver.

The Jewell No. 199 radio set analyzer has
been designed to give a rapid indication of
the circuit conditions in any radio set,
whether a.c. or d.c. It is arranged to read
all the various values of current and voltage
in connection with each tube and its socket
by plugging an adapter into the tube socket

Jev:ell Pattern No. 199 Radio Set .9nalyzer

and pressing special push button switches on
the tester panel. The a.c. voltmeter has
ranges of 0-4-8-16-160 volts. The d.c. instru-
ment has ranges of 0-71/2-75-300-600 volts
with 1000 ohms per volt and 0-15-150 m.a.
Special leads are provided for making con-
tinuity tests. It gives a cathode voltage test
for a.c. tubes for which it has a five -prong
plug. Each instrument is provided with a
complete instruction book and a pad of test
charts.

The Hoyt universal service set tester is a
compact, accurate instrument for making
rapid tests of wiring, power supply and
tubes, in all kinds of radio sets, without dis-
turbing connections or accessories. Tubes
may be tested with this instrument under
actual working conditions and a.c. line volt-
age of "electric sets" checked as well. It is
equipped with a d.c. precision moving coil
volt-milliameter and a three -range a.c. volt -

Hoyt Universal Service Set Tester.

meter. The d.c. voltmeter has a resistance
of 1000 ohms per volt and has five d.c.
scales -10, 100 and 500 volts, 25 and 100 m.a.
Three scales are available on the a.c. volt-
meter -3, 9, and 150 volts. It contains a tube
socket and has a flexible four -wire lead ter-
minating in a plug which, with the furnished
adapters, fits all tube sockets. Plainly marked

Hoyt A.C. Attachment.

push -buttons and switches provide easy
operation during each test.

The Hoyt a.c. attachment for d.c. tube
testers consists of a heavy-duty rheostat and
a 0-3, 3-9 voltmeter responsive to either a.c.
or d.c. It is equipped with a special adaptor
for '27 tubes and a pair of leads with ter-
minals to fit tubes having top connection. A
similar instrument is also made with a 0-3,
4-15 volt range. Full directions for attach-
ment and use accompany each instrument.

The Hoyt Universal a.c. and d.c. tube
tester provides a means for testing all types
of tubes, including those with top heater con-
nections. Power for its operation may be
obtained either from the receiving set socket
by means of socket plug base and cable, from
batteries, or from transformers.

The Sterling Junior A.C. Tube Checker is
designed primarily to test short circuits be-
tween the elements of any vacuum tube and
also to check the emission of '26, '27, '99, and
'20 tubes. When the device is connected to
a 110 -volt socket its arrow indicates the ex-
istence of a short between the filament and

Sterling Junior A.C. Tube Checker.

grid, plate and grid, or plate and filament of
the tube inserted in the socket. The relative
emission is also indicated by throwing the
switch.

The Hoyt pocket voltmeter for a.c. sets has
three scales -0-3, 0-8, 0-150-the dial being
marked in red at the important points, 11/2,
3, 5, 71/2, and 110 volts. On special order
the second scale is supplied for 4-15 volt

Hoyt A.C. Pocket Voltmeter.

readings. The resistance on all scales is
more than 20 ohms per volt. It reads with-
out appreciable error on d.c. above 90 volts.
It is supplied in a nickel case 21/4 inches
diameter with a pair of special leads and a
leather carrying case.

NEW RADIO CATALOGS

Catalog No. 16 from the Jewell Electrical
Instrument Company, Chicago, is one of the
most helpful guides published for users of
measuring instruments. In its 112 pages are
illustrated and described all the portable and
switchboard instruments made by this com-
pany, including voltmeters, ammeters, ohm-
meters, galvanometers, wattmeters, power
factor meters, frequency indicators and relays.
Most of these are of interest to industrial
and power company engineers, but many of
them, including various radio test sets, are
especially designed for radio men. The con-
structional features of various types of move-
ments are also shown.

"The Gateway to Better Radio" is a 32 -
page booklet from American Mechanical Lab-
oratories, the manufacturers of the Clarostat,
a micrometric variable resistance whose con-
struction and various radio applications are
clearly shown. Interesting suggestions are
given for getting the most out of your radio,
how to make it reach farther, how to control
volume and improve tone quality, and how
to build battery eliminators.
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Radio Frequency Amplifying Equipment
The Sterling Pre -Amplifier is a complete

tuned r.f. stage using a shield -grid tube to be
connected ahead of any set using d.c. tubes.
It adds greater distance, selectivity, and
better tone without the necessity of rebuilding

Sterling Pre-.1mplifier

all existing set. It is equipped with switch
and power cable having marked leads. It is
especially adapted for use with short aerials,
thereby reducing static.

The Braxton -King impedance unit is de-
signed for use with shield -grid tubes in a
350 k.c. amplifier. It consists of a plate coil
with its tuning condenser, a filament resistor.

Braxton -King Impedance Unit and Oscil-
lator Coil.

blocking condenser, and grid condenser, com-
pletely shielded and fitted for plug-in to a
standard socket. The oscillator coil for use
with a matched set of three or four of these
impedance units consists of a balanced plate
and grid winding with a variable pick-up
coil and is tuned by a .00035 mfd. variable
condenser in series with a .0005 mfd. fixed
condenser.

Carter accessories for '22 type of shield -
grid tubes include a metal shield which corn-
pletely covers the tube and base, a brass

Carter Tube Shield, Connector, and Adapter

connector and shielded wire for the grid
terminal of the tube, and an adapter ring to
hold the tube shield in place on the socket.
The connector is slotted to make a firm
spring contact. While these devices are de-
signed for joint use, each may be bought and
used separately.

Carter also has a small and conveniently
mounted 25 -ohm resistor which is tapped at
10 ohms, so as to provide 3.3 volts filament
current from a 6 -volt battery, and to give C
bias to the tube. A similar 15 -ohm type,
tapped at 5 ohms, is designed for use in con-
nection with a rheostat. These are less than
2 in. long and N in. wide.

The new S. -M. "130 Series" plug-in coils
and forms are Bakelite moulded, of small
dimensions (IN in. high, above prongs;

Silver -Marshall No. 130 Plug-in Coils

1 15/16 in. top diameter) suitable for plug-
ging into any 5 -prong a.c. tube socket. As
compact and efficient as it is economical, the
S. -M. 130 unwound coil form is ideal for
short-wave experimenting. The S. -M. 131-T,
F, V and W. coils, space -wound with enam-
elled copper wire, provide wavelength range
from 17.5 to 204.5 meters.

The National single dial tuning unit is
made in two types. No. 222 is for use with
screen grid tubes and has a high impedance
transformer with slot -wound primary. Type
h is similar except that it is designed for use
with 'lA, '26 or '27 type tubes. The unit
includes an escutcheon plate drum dial with
velvet vernier control and lamp for illumina-

National Single Dial Tuning Unit.

tion, two Equitune condensers, and small
size, space -wound Browning -Drake type of
r.f. transformers. Each of these parts is also
available separately. The unit is assembled
on rigid aluminum girders which preserve the
alignment and make it easy to install and use.
The antenna circuit has a built-in induction
trimmer which obviates the use of a trimmer
condenser and simplifies the wiring when
building a receiver.

The Flewelling short-wave adapter is a
single stage tuned r.f. amplifier equipped with
an adapter to be plugged into a socket of an
existing receiver, which is thereby converted
into a short-wave receiver without any
change in wiring.

The S -M 638 Stage Shield is made of .014
sheet copper, with removable top and bottom.
Its small size (5-9/16 inches high by 41/2
inches wide by 2N inches deep) recommends

Silver -Marshall Shield for R.F. Stage

it particularly for use with the new S -M
five -prong plug-in coils. The bottom is
pierced for tube socket, coil socket, and
midget condenser assembly.

New Silver -Marshall condensers include a
.00035 mfd. two -gang and a "three -gang"
bath -tub type equipped with compensators,

New S -M Three -Gang Condenser.

and also a single variable condenser to
match. There is also a .00014 mfd. model of
similar design for short-wave reception.

The Lincoln tuned intermediate frequency
transformer is of the air core type. By means
of a calibrated condenser knob it may be
tuned from 350 to 450 kilocycles for use in
a special Lincoln 8 -tube superhetrodyne cir-

Lincoln Tuned I. F. Transformer

cuit using four screen grid tubes. It is com-
pletely shielded in a copper case of the same
size and appearance as the Lincoln audio
transformers.
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New Audio Transformers
The new Remler first -stage audio trans-

former applies the old-time telephone re-
peater system to secure greater gain and
an approximately straight line amplification
curve for all frequencies received from a
broadcast transmitter. In this system the
transformer primary is resonated at about
60 cycles with a fixed condenser in series.
The resonance curve is broadened by means
of a shunted high resistance which is also
effective in by-passing the d.c. component of
the audio frequency voltages so that only the
a.c. component passes through the primary'.
The turns ratio is raised to an effective 41/2:1
by means of an auto -transformer, of which
one part is the primary and the entire wind-
ing is the secondary.

Fig. 1. Circuit Diagram of New

Figure 1 shows the circuit diagram for
these connections as well as the balance of
the audio amplifier system with 112A tube
in the first stage. A special 61/2:1 trans-
former and 350 tube in the second stage,
and a step-down output transformer preced-
ing a dynamic speaker.

The 112A tube is recommended because of
its low plate impedance with respect to
its amplification constant. A resistance of
100,000 ohms for R, gives the proper low -
frequency characteristic to offset the drop in
the second transformer. This resistance
causes a voltage drop in the detector circuit
which thus requires 90 volt B supply instead
of the usual 22,/, or 45 volts.

New Remler Audio Transformer

The combination of the two audio trans-
formers and 112A tube is sufficient to give a
grid swing of 70 volts for a 350 -power tube
when the detector tube has an output of 1/3
volt, which is about the maximum for distor-
tionless reproduction. The entire system with
two tubes is claimed to give a gain of from
55 to 57 TU for all frequencies between 50
and 5000 cycles.

The transformers with resonated pri-
maries are made in two types, one resonated
to about 60 cycles for use with d.c. filament
tubes and one to about 100 cycles for use

New Remler Output Transformer
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Remler Audio Amplifier System

with a.c. filament tubes, which otherwise may
produce an a.c. hum in a dynamic speaker.
The use of the higher resonating frequency
is also advantageous when a '71 power tube
is used to give the same apparent volume as
a '10 tube without overloading or blasting on
the low notes.

The Remler audio amplifier system is
made complete with an output transformer
having a low impedance secondary to match
the low impedance of a dynamic speaker's
moving coil. D.C. is kept out of the output
transformer by means of a choke coil and
condenser.

S. -M. 225 and 226 are first and second
stage audio transformers which are claimed
to give straight line amplification from 30 to
5,000 cycles, and a voltage amplification 50
to 100 per cent greater than that provided

heretofore. This transformer is manufac-
tured in accordance with the Clough inven-
tion, whereby the d.c. component of the plate
current is carried by a large resistance which
is shunted between the B battery and plate
terminal of the transformer primary, and the
a.c. component flows through the transformer
primary. The drop in plate potential due to
this resistance is overcome by using 180 to
200 volts on the plates of the detector and
first audio tubes, using a greater resistance
in the detector circuit to give the requisite
lower voltage.

By thus keeping the d.c. component out of
the transformer primary, any hysteretic dis-
tortion due to oversaturation of the core is
minimized and the core can be operated at a
higher point in its permeability curve. Only
the a.c. signal flows through the primary and
operates on the iron core. Thereby a greater
effective inductatce is obtained for a given
expenditure of copper and iron.

In order to accentuate the amplification of
the very low frequencies, a fixed condenser of
proper value is placed in series with part of
the transformer primary, causing a resonance
hump in the curve. By the auto -transformer
connection shown in Fig. 1, the same winding
that previously provided a 3:1 turn ratio now
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Fig.1 Connection for Clough System

provides an effective 4:1 ratio. This corres-
pondingly, reduces the distributed capacity in
the secondary and thus gives better ampli-
fication of the high frequencies.

Actual curves of comparative tests of a
number of high grade transformers are

(Continued on Page 73)
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Miscellaneous Parts and Accessories
RESISTORS

Durham Powerohms are fixed resistors
ranging in power capacity from IA to 50
watts and in resistance from 20 to 500 meg-

Durham Powerohms

ohms. Sizes vary from 1 to 24 in. in length,
depending upon their resistance and heat -
dissipating ability.

The Super-Davohm is a wire -wound high
resistance unit which can be furnished in any
value from 500 to 5,000,000 ohms. It has
practically negligible inductance and a mini-
mum of distributed capacity. Its ohmage

600 OHMS TO 6,000,000 OHMS

SUPER-DAVOHM

(ACTUAL sitL)

rating is claimed to be accurate within 1 per
cent plus or minus. It has a safe carrying
capacity of 1 watt and a temperature co-
efficient of .0001. It is especially adapted for
use as a plate or grid resistor in radio sets,
a multiplier for voltmeters, or as a high
voltage regulator.

A number of novel Clarostats for micro-
metric control of resistance are now available
in addition to the standard model. These
include a table type equipped with cords
and connector and having a resistance range
of 0 to 500,000 ohms and a capacity of 7
watts, and a volume control of similar range

Volume Control Duplex Grid -Leak.

and capacity. There is also a grid -leak type
with a range of 1/10 to 10 megohms for use
in short-wave reception or with a resistance
or impedance coupled amplifier. It is also
recommended for a.c. detector tubes. One
model, the Duplex, combines two units in one,
with screwdriver adjustment of resistance for
semipermanent use. The power Clarostat
with a 40 -watt capacity is available in three
ranges, 0-10, 25-500, and 200-100,000 ohms.
It is intended for voltage tap, line voltage,
C biasing and other heavy duty control.

Polymet center -tapped resistances in all
standard sizes from 10 to 100 ohms are de-
signed to insure proper grid balance for a.c.
tubes. They are equipped with a combination
soldering and mounting lug at either end and

Polymet Center -Tapped Resistance

a center mounting hole whose distance can
be made to suit requirements. The same form
of flat resistance element is also available
without center tap in all sizes from one to
2000 ohms for low current carrying capacity
use. Flexible resistance elements wound on
non -inductive tubing, covered with an insu-
lating sleeve and equipped with a tinned sol-
dering lug are made in sizes from 1 to 5000
ohms.

Har-Field universal voltage dividers for B
eliminators are made in two types, one for
a 180 -volt rectifier and the other for the 425 -
volt type. They consist of a fixed resistor for
90 -volt supply with a 45 -volt tap and an ad -

FIG le
NARTiCLO uN1ARSAL
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210' TUOC CLIMINATOR

liar -Field Universal Voltage Divider

justable resistor for the maximum terminal.
They may be adjusted for a specific elimina-
tor and load requirement either by simple
calculation or by trial, both of which methods
are described in the directions and circuit di-
agrams which accompany the units. They are
designed for use with voltage regulator tubes.

The Electrad Truvolt Divider is a wire -
wound resistor having five adjustable con-
tacts for supplying any desired B and C
voltages from a rectifier and filter system.
The adjustable contacts can be calibrated

Electrad Truvolt Divider

and by means of tables and graphs which are
furnished with the unit the divider can be
adjusted to give specified voltages at a given
current drain without using a high resistance
voltmeter. It has a hakelite base and knobs
and can be mounted in any position.

Carter wire -wound tapered rheostats and
potentiometers are designed for circuits where
the useful range of adjustment is crowded
into a small portion of the knob's rotation.
The strip upon which the resistance wire is
wound is tapered so as to be narrower at one

end than the other, and has a greater spacing
between turns at the narrow end. Both rheo-
stats and potentiometers are made in 400,
750, 1000, 3000, 5000, 6000 and 10,000 ohm
sizes and have a maximum dissipation of
5 watts.

"Amperite" No. 226 and No. 227 are auto-
matic resistance controls for the filaments of
'26 and '27 types of a.c. tubes. They are de-
signed to keep the tubes operating within the
proper limits when used on the required

transformer taps. They are found to prolong
tube life and eliminate distortion. They are
to be connected in series with the tube fila-
ment and the A line from the transformer.

FIXED CONDENSERS

New Parvolt condensers include complete
groupings of filter condensers in metal hous-
ings with lead-in terminals designed for use
with the more important a.c. and d.c. power

Grouping of Parvolt Filter Condensers for
Power Units.

supply units. These are of standard mfd.
capacities and in ratings of 200, 400, 600,
800, 1000, and 1500 volts. Parvolt by-pass
condensers also are available in standard
capacities and voltage ratings.

Dubilier interference devices are designed
to suppress line transmission of interference
to radio reception from make -break sparking
contact apparatus which produces an induc-
tive kick -back. Models No. 1 and 2 are
heavy capacity condensers either of which
may be grounded and shunted across the
apparatus which is causing the trouble.

(Continued on Page 70)
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Radio Kit Reviews
"Silver Ghost" Universal Transoceanic

This is a nine -tube receiver using four
stages of tuned r.f. amplification with shield
grid tubes, gassy detector tube, two resis-
tance coupled audio with high -mu tubes and
one push-pull audio with two '10 or '50 tubes.
It also has a BC eliminator using two '81
rectifiers capable of supplying 180 m.a. at
450 volts. Provision is made for an external
A eliminator.

Interaction in the r.f. stages is prevented
by liberal shielding and spacing between
stages and by the use of small transformers
with concentrated fields. Individual control
is provided for each r.f. stage and the detec-
tor, but these can also be connected together
for two -dial tuning with auxiliary vernier
adjustments. One dial then controls the
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antenna series condenser, which, with the
three-point selector switch of its coil, is
claimed to give 10 k.c. selectivity. Plate volt-
age to the r.f. and detector tubes and grid
bias for the r.f. tubes are regulated from the
front panel. The broadcast band transform-
ers are interchangeable with those for long
waves up to 3600 meters and short waves
down to 35 meters.

The undistorted audio output is 7000 milli -
watts with two '40 tubes in the resistance
coupled stage and two '10 tubes in the push-
pull stages. With '50 tubes this approaches
20,000 milliwatts which can be properly
handled only by a dynamic speaker. If such
is used its field serves as the filter choke coil
in the BC eliminator.

A two -scale volt meter with nine -point
switch is provided for reading all A, B, and
C voltages and a milliameter to measure the
total plate current of all except the power
tubes. A single switch turns on or off the
entire equipment, as indicated by a pilot
light.

Great care has been taken in the details
of design. All parts are of rugged construc-
tion and the kit is packed to avoid breakage
in transit. Amazing records of satisfactory
long distance reception are cited from the

(Continued on Page 74)
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Questions of general interest are published in this department. Questions should be brief, typewritten, or in ink, written on one side of the paper, and

should state whether the answer is to be published or personally acknowledged. Where personal answer is desired, a fee of 25c per question, including
diagrams. should he sent. If questions require special work, or diagrams. particularly those of factory -built receivers, an extra charge will be made, and

correspondents will be notified of the amount of this charge before answer is made.

I wish to improve the selectivity of my
Best 45 k.c. superheterodyne, and would like
the circuit diagram for a r.f. amplifier of
one or two stages, to be placed ahead of the
first detector, and which will retain the loop
antenna feature. Should straight line fre-
quency condensers be used in preference to
the older straight line wavelength condensers
originally installed in the set?-F. W. K.,
Cleveland. Ohio.
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oscillate badly. The loop antenna requires a
separate .0005 mfd. tuning condenser, which
cannot easily be ganged to the condensers
tuning the two r.f. transformers. This is
because the tuning curve of the loop antenna,
and that of each r.f. transformer are different,
and a large trimmer condenser, which would
he inconvenient to operate, would be needed.
The set would have three dials, one for the
loop antenna, one controlling a two -gang con-
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Fig. 1. Circuit of R.F. Amplifier for 45 -It dot ycle Superheterodyne

In Fig. 1 is incorporated a diagram of a
two -stage tuned r.f. amplifier, using a loop
antenna for input, and feeding into the first
detector circuit of the 45-k.c. superheterodyne.
This amplifier has shielded grid tubes, and
the r.f. transformers may either be those used
in the new Best 115-k.c. superheterodyne, or
any other shielded grid r.f. circuit now on
the market. It is important that each stage
be individually shielded, for otherwise, the
selectivity will be poor, and there will be a
tendency on the part of the amplifier to
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Fig. 2. Circuit of Northern Electric 9 -Tube Superheterodyne
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denser tuning the two r.f. stages, and one
for the oscillator condenser.

I have a half -wave "B" eliminator built
after plans published in RADIO about two
years ago. The output voltage seems to be
lower and lower each time I measure it and
I think the tube is wearing out. Is there any
better tube than the 316-B, and what
changes in the circuit must be made if a
new tube is advisable?-E. L. A., Terre
Haute, Ind.

A type CX-38l half -wave rectifier tube is
much better than the 316-B, which is now
obsolete. The filament voltage for the new
tube is the same, and no changes need be
made in the circuit to accommodate it.

Please publish the circuit of the Kennedy
Model 15 set, and what is the address of
the Kennedy Company?-C. W. Y., Alham-
bra, Calif.

This receiver is no longer made, and as far
as we know, the company is out of business.
Circuit diagrams of obsolete receivers are
often very difficult to obtain, and we have
been unable to locate an authentic diagram
of the Model 15 set.

What is the circuit of the Northern Elec-
tric 9 -tube superheterodyne, and can it be
operated from a.c.?-H. R. C., Cleveland, 0.

The circuit is shown in Fig. 2. It con-
sists of the usual superheterodyne arrange-
ment of oscillator, mixer, three i.f. stages,
detector and first audio, with type R -215-A
peanut tubes in a series -parallel combina-
tion to work from a 6 volt storage battery.
The second audio stage is push-pull, with
tubes having 6 volt filaments, and the entire
set is designed to operate from storage A
and not directly off the lighting socket. Of
course, standard types of A and B elimina-
tors can be used to supply the d.c., so that
the set can be run without batteries, except
for the C batteries used in the first detector
and power stage.

In connection with the Best 115 k.c.
superheterodyne, are chokes and by-pass
condensers of advantage, in the shield grid
leads? Would larger by-pass condensers
than the present .1 mfd. size improve re-
sults? Would a choke of 125 mh. be of
value in the plate of the second detector?

(Continued on Page 67)

1431

0-S00000. OW M 41OS f -00/

O

OUT

4 1



With the Amateur Operators
A PRACTICAL C W KEYING

SYSTEM

By FRANK C. JONES

Many amateurs are confronted with the
problem of eliminating the key click and
maintaining a steady note when using a C W
transmitter having pure d.c. plate supply.
Ordinarily a bad click occurs unless the plate
voltage is applied to the oscillator gradually
and any change of load causes a chirp unless
the oscillator is crystal -controlled. Even a
slight change of plate voltage changes the
capacity between the plate and the filament
and between the grid and the filament, thus
causing a chirp when the transmitting key
is depressed.

This defect can be partially remedied by
placing a large condenser across the trans-
mitting inductance so as to counteract the
change in tube capacity. Values of from
.0001 mfd. for 20 meters up to .0005 mfd. for
the highest amateur band are recommended.
The L C circuit should then be designed for
very low resistance since the closed circuit
r.f. current will be high when a small in-
ductance and a large capacity are used.
This means short heavy leads between the
condenser and the tuning inductance. The
latter should be of copper tubing.

Key clicks can be minimized by finding a
proper keying location, such as a combina-
tion of plate and grid keying.

But the real solution for the problem of pre-
venting chirps and clicks is a constant voltage
supply so that the oscillator frequency is not
varied. This may be secured by maintaining
a constant load, which also gives a longer
life to the transmitting tube.

Fig. 1 shows a method for accomplishing
this with a Hartley or other circuit using a
grid leak. R is a 0 -100,000 -ohm variable
potentiometer. R. is a variable resistor
capable of dissipating 25 watts, as it takes
most of the load when the key is up, the re-
mainder of the load being absorbed by one
or two A tubes, which have a positive bias
when the key is up.

This positive bias is obtained through a
131/2 volt C battery with the positive side
towards the grid through R,. This makes
the plate impedance extremely low and so

NU-6BXD, /Marna, Calif.
large current values are obtained. R, and R
should be adjusted until the current through
jack 2 measures the same as that through
jack 1 when the transmitting key is up and
down respectively. The current as measured
in jack 3 should be constant at all times. The
resistor R, should generally be in the neigh-
borhood of 25,000 ohms when using a 210
oscillator. The corresponding value of R,
will be around 75,000 ohms.

A 1 or 2 henry choke L, in series with the
key and a key shunt C, R. reduce the key
click to a negligible value.

L, can be made by winding 1500 or 2000
turns of No. 22 wire on an iron core having a
cross-section of about 1 square inch, or the
110 -volt winding of a good-sized toy step
down transformer may be used. The con-
denser should be of a high voltage type of
about 1 mfd., and the resistance about 400
ohms. This combination slows down the
application of the plate voltage, and grid
leak current return also, a few thousandths
of a second; enough to stop the key click.

When the key is open there is a large posi-

U.X.110 -05C/11,4TOR (JACKI (JACK

Fig. 1. Hartley Circuit .1rranged to Minimize Chirps and Key Clicks
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tive bias on the grids of the A tubes, causing
normal load current to flow through the ab-
sorbing resistance R, and tubes. The grid
leak return and negative plate lead are prac-
tically open, that is through a 100,000 -ohm
resistance and a negative bucking battery.
This is more than sufficient to stop oscillations
for most tubes.

When the key is down, the oscillator is
normal, but there is a closed grid circuit net-
work on the absorbing tubes which puts a
high negative potential on the grids. With
the values of R 122, E, and E, shown, the
effective negative potential is about 65 volts.
For higher negative potentials, a greater ratio
than 3 to 1 for R, to R, should be used, and
a larger value of E,. This applies to the case
of higher plate potential for the oscillator.

NU -6 BXD
Station 6 BXD, illustrated herewith, is

owned and operated by Walter F. Scott, 223
Terrace Avenue, Altadena, California. Since
it started operations in 1923 it has passed
through all the stages from an A tube to a
50 Watter Hartley with 1000 volts on the
plate supplied by two 281 tubes. It has a
40 -ft. antenna and counterpoise. The station
has worked every continent except Europe,
including 25 countries and 47 states. The
receiver is a throttled condenser type with a
UX-226 a.c. amplifier tube used as a detector.

The "Radio Guide" from Amalgamated
Wireless (Australasia) Ltd. of Sydney, Aus-
tralia, is an illustrated description of all the
widespread activities of this corporation.
These include the beam service to Great Brit-
ain, the coastal and island radio service given
by 29 stations, marine wireless, police wire-
less, short-wave broadcasting and research,
the Marconi school, and their manufacturing
facilities. Catalog descriptions are also given
of various broadcast receivers and accessories
as well as of circuits for home construction.
Price one shilling and six pence.

"How to Take Care of Your Radio Tubes"
is the subject of a twenty -four -page, 31/2x
61/2 in. booklet from the Sonatron Tube Com-
pany. In addition to an explanation of what
a vacuum tube is and how it operates, to-
gether with hints on the correct control of
tubes, it describes the thirty-seven tubes in
the Sonatron line.
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Sk pepAirtmeni
for the Operator
at Sea ad Ashore,

STEVE BRODIE DID

A lot of money has been made in years
past by men who have either had the vision
to see or have been willing to gamble on
some undeveloped industry. A lot of money
is being made today by men who took a
chance on the horseless carriage twenty years
ago, or "wireless" ten years ago, or the avia-
tion industry within the last two years; and
a pile of money will be made ten years from
now by those who have confidence in some
of the budding industries of today, plus a
certain amount of the gambling spirit which
says, "Take a chance." (NOTE: We're not
trying to sell any stock in a QTE station in
Iowa, so don't quit on us, yet.)

Those men who owe their success to this
spirit have usually gambled one of two
things: their money or their time and talent.
Many of our greatest engineers have been
men who saw possibilities in a certain line,
got down to work and crammed their brains
full of information on the subject, and when
the time for the "grand opening" came, were
ready to step into their rightful places as
authorities along their chosen lines. These
men are considered "up" in the world of
engineering-all because they got their start
before the field was crowded; because they
gambled their time and effort on an unde-
veloped industry.

Today, more than ever before, are we
offered opportunities for such a gamble, es-
pecially in or pertaining to our chosen field
of activity: radio. Let us mention a few that
are plain enough even for ye humble Depart-
ment Editor to notice: television, telephotog-
raphy, wired wireless, motion picture and
sound synchronism, aerial beacons, etc., etc.,
none of which has reached the stage of stand-
ardization, but all of which will some day be
giant industrial enterprises. Take your
choice and take a chance. Your time will
come.

LETTERS TO THE EDITOR

Dear OM,-I don't know whether very
many operators have tried the UX-200A as a
detector, but I am very sure they will have
fine results with it if they try the tube. After
reading Forest Ritz's excellent article on RF
amplification on 600-2400 meters I decided
that my receiver wasn't what it ought to be.
Lacking the necessary "dinero" I tried this
tube and was greatly pleased with the results.
It is not quite equal to the additional stage
of RF as the RCA says, but is great stuff for
a detector.

The grid return should go to the negative
terminal of the A battery for smoothest re-
generation.

Hoping this to be of some use, I remain,

Yours sincerely,
HARRY F. WASHBURN.

Edited by P. S. LUCAS
R. 0. Kocx, Assistant

ORIENTAL NOTES
NEW SKEDS

By MICKEY DORAN

It looks as if the following is to be Mickey
Doran's swan song as a North Pacific and
Orient correspondent. He has quit us cold,
and now hangs his sky -piece on a nail out at
Marshall, Calif., where he attends to the in-
coming oscillations at KPH. Ever since this
department started in April, 1926, Mickey
has been our mainstay in the Orient. We
have come to rely upon him so thoroughly for
his regular reports and schedule changes that
we are expecting to be lost without him.
However. Mickey deserves the promotion
that has been given him, and congratulations
are in order. Ile has steadfastly followed the
principle that if you want to be a good
operator you must do a lot more than is
expected of you. So here's to you, Mickey.
We hope you'll get as much kick out of your
new job as you did out of rambling around
the Pacific.

P. S. T.
2:00 a. m. NPN Guam 2300 Mtrs.

Sends Manila Observatory Weather Re-
port; may start any time up to 2:20 a. m.

2:00 a. m. or later NPG S. F. 36 Mtrs.
Press. Sent as test messages to NPU and
NPN; long files, may total several thou-
sand words but is very poor news as a
general rule. All "back page" stuff.

4:00 a. m. or later NPN Guam 35 Mtrs.
Press. Same stuff as above; NPN sends
to naval vessels as test messages.

4:00 a. m. 'JJC Tokyo 53 Mtrs.
Japanese time signals. (Regular all of
February and March.)

6:00 a. m. WI'Al Manila 43 Mtrs.
Repeats NPO time sigs. (Not regular
every night.)

MISCELLANEOUS

BXY Hongkong time sigs have been dis-
continued. VPS Hong Kong radio -compass
station has been discontinued.

Weather reports formerly sent by VPS are
now sent by Hong Kong Observatory, call
GOW, on 800 Mtrs. ICW at 0400 and 1200
GMT and repeated at 0500 and 1300 GMT.

ADDITIONS TO PACIFIC
COAST SKEDS

By J. H. PAYNE
In looking over the collection of skeds that

I have from RADIO, I do not see the follow-
ing, and am passing them on for what they
may be worth to some of the fellows. These
skeds may have been in an issue that I
missed but here goes.

VAD, Pachina Beach, B. C., is a radio
compass station on 800 meters whose bearings
are used in conjunction with Tatoosh when
going into the straits. No QSJ.

NPD, Tatoosh, sends WX to QST at 9
a. m., 1, 5, and 8 p. m. on 800 meters local
and for vicinity of Seattle and straits; also
Northern Pacific Ocean.

NPE, North Head, Wash., sends WX and
Hydro to QST on 2883 approx. at 9:30 a. m.,
1:30, 5:30 and 9:30 p. m., for Seattle and
vicinity, Straits of Juan de Fuca and North-
ern Pacific Ocean.

KFS now sends a fair file of PX starting
at 10:05 p. m. on 3300 meters approx.

KPH is now sending his WX and PX
simultaneously with 6XI ; 6XI on 44.6 meters
and KPH on 2200 as usual.

A NEW ANGLE

By W. L. JEPSON
Judging by the correspondence from the

BRASSPOUNDER readers of your department,
there is at this time a universal effort to
"figure" the operator situation with a view to
improved conditions.

Such an "improved condition" might be
said to be represented l y a substantial in-
crease in all operators' salaries. That phase
of the matter covering the esteem (or lack
of it) in which the operator is held is largely
one of the individual case and unaffected by
the proportions of his wages; for example,
the average set of officers will accept a man
at his own valuation as indicated by his
comportment on shipboard, such dignity as
may be sensible, the seriousness with which
he undertakes his duties and the extent to
which he performs those more or less optional.

Approaching the matter of the value of the
job on various ships, we must consider what
is expected of the operator by the master
and steamship people, and whether their
estimation of the value of the services ex-
pected of the operator (not necessarily those
rendered by him) is a fair one.

Considering the case of the usual one-man
freighter or tanker, the duties actually ex-
pected of the operator are few. The situation
varies with the command and the vessel. The
following instance suffices to illustrate.

There was some controversy over a certain
berth and I had momentarily abandoned any
modesty I might have had and was inform-
ing the "old man" that I was a "good opera-
tor" and could get much dope, and so on,
but this speel left the old boy unmoved. He
responded that his requirements were met in
any man who could handle the set and get
off his nightly paid TR report with an
occasional time tic. I saw at once that it
would be necessary for me to display an
aptitude for cribbage or an ability to perform
on a mouth organ (these possibly being to his
liking) inasmuch as obviously any fairly in-
telligent chap with a license could hold down
the job to his complete satisfaction.

However, in my mind I am certain that the
wireless is immensely valuable on shipboard
in simple cases of dispatching, not to mention
its incalculable value in emergency or distress,
and such being the case there is a very
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evident need for a man exclusively for the
responsibility and the care of the wireless.
Certainly, too, the berth warrants a salary
more nearly on a par with that of the first
cook or steward.

As we all are well aware, there are opera-
tors of varying proficiency or efficiency.
This is painfully apparent to anyone brave
enough to negotiate the TR-ridden atmos-
phere with any traffic around seven of an
evening. Further opportunities are afforded
ofttimes for observing this phenomenon when
about to relieve some tub going on a long
cruise. Batteries, brightwork, wiring, tuners,
arc chambers, gaskets and others without end
insidiously reflect the habits of the former
man -in -charge.

Furthermore most operators take pride in
their ability to cope with traffic and general
QSO situations in a masterly and clean
manner. Some go in for considerable relay
work which beyond question is of assistance
to certain traffic stations in clearing their
hook, not to mention the odd messages they
gather in through these helpful operators
which, otherwise, would be routed via some
rival company. It is a source of satisfaction
to have at their fingers' ends all manner of
schedules and data on the transmissions and
peculiarities of traffic and broadcast stations
in different parts of the world.

Now all this is very nice and praiseworthy,
but the fact remains that it is not, strictly
speaking, called for by those in whose employ
are the operators. In other words, it amounts
to indulging in a hobby. From my experience
I'd say it is the only way to do in order to
feel contented on the job and derive any
satisfaction from the performance of the
wireless work.

However, good work and conscientious
effort can't fail to help somewhere. I have
mentioned its relation to the operator. It is
now readily seen that the service company is
the party to profit most from this over -zeal
on the part of the man at sea. The incon-
gruity of the thing quickly reveals itself.
The wireless company's reward usually is a
delightful willingness to place the operator
whenever the S. S. company demands a man.
Those lucky chaps habitually chosen are those
whom the service company has found to be
depended upon to keep schedules with the
company's coastal stations at all hours, har-
vest traffic, and leave the very least for their
inspectors to do in the way of repairs and
upkeep. In my opinion this is as it should be,
with this one change: that the operators
should be in the actual constant employ and
pay of the telegraphing companies. Under
such circumstances the operator would have
greater incentive for special effort as in cases
of proven ability the company would have
particular assignments carrying with them
increased salaries and the consequent greater
responsibility to the company.

There is a very excellent series of talks on
the possibilities of the radio equipment in the
marine field, appearing in these columns by
Mr. Dustin. I therefore won't attempt to
cover the ground, but will merely say that
believe that a progressive type of radio
service company desires to put such ideas of
increased uses for the ship's wireless over
with the steamship companies and they
would find this process simplified and ac-
celerated under some such plan as suggested
of non -promiscuous operator employment and
assignment.

It has occurred to me, as it has no doubt to
others, that possibly the operators and the
S. S. companies would be better off under the
old plan of ownership and entire control of
the radio equipment by said S. S. companies.
It might at first seem possible for the opera-
tor to assume complete charge of all installa-
tion, service and research work. This, of
course, would mean a bigger job with
compensation.

There are unfortunately enough two major
obstacles to such a course. In the first place.
44

it is very doubtful whether the S. S. com-
panies left to themselves would encourage
any plans for increased service from the
wireless, calling as it would, for greater in-
vestment. "We get position reports from our
ships and they are able to send out the SOS
in case of necessity, so why go to greater
expense when we are satisfied?" This atti-
tude, of course, is the customary one being
coped with by appliance, equipment and
machinery concerns anywhere today. It is
natural and to be expected. It is clearly indi-
cated, then, that sales and research organiza-
tions exclusively radio are what "the doctor
ordered" for the marine radio field.

In the second place, while there are opera-
tors with advanced capabilities and ideas,
they would nevertheless be handicapped in
most cases by inadequate engineering educa-
tion and training, not to mention the difficulty
remarked in the foregoing paragraph.

I realize that when the present system of
employing operators, and the one advocated
are compared point for point, there is not
shown any pronounced advantages for the
radioman in the one over the other. But in
the one there are greater possibilities for
development for both parties concerned-the
operators and the service company. It is a
matter of indifference to the S. S. companies,
I assume, rightly or wrongly, not being
familiar with the highlights of the contracts
drawn up for the said S. S. people's approval.

I confess I don't see much to hope for in
the idea of a union such as is possible for
operators to have. The reason for this depre-
cating sentiment is seen in considering the
widely diversified fields in which radio
operators hold down jobs, and how complete,
usually, is their non -contact with the other
fellow. The primary cause for this condition,
amusingly enough, is the individual's feeling
of smug self-satisfaction in the fancied se-
curity of his new birth. How ill-founded is
this feeling when it is considered that, should
he for any reason at all lose his connection,
he must then look for a job as a radio operator
wherever there is a vacancy he can fill-in
the marine field, at sea or ashore, point-to-
point jobs for oil concerns, airplane outfits,
fisheries, stores, mines, or what have you?

Some sort of an operators' association
of a more or less passive nature is suggested.
It at least might have the virtue of a fairly
complete and comprehensive membership.

In further support of my advocacy of the
direct and actual employment of the operator
by the radio service companies, I will say
that the customary limited connection with
the radio service company has been more
satisfying than a connection with an outfit
where the radio field is limited to the one or
two similar jobs.

FRIJOLES, TRs & PIGTAILS

(Being an episode from the life of an
.4merican brasspounder who took a

chance on a foreign ship.)

By E. J. STENMAN

Curiosity, that dangerous state of mind
which is supposed to have once put the ninth
count onto the proverbial cat, got me into
this scrape, and has satisfied itself along this
line for many years to come. (Let's hope!)
But it was after a rather uneventful voyage
that it happened; and one is not responsible
for what happens after uneventful voyages.

Leaving the good ship that had been my
home for the few months past, I dragged my
weary carcass to the well known static -room
of one of the service companies, applying for
some kind of a scow that would float and
furnish the three squares a day with a few
shekels thrown in for a peace offering. At
first our friend, the District Supe, gave me
the well known line, "Nothing in sight," but
after pondering over the matter for a few
minutes, (to create the proper respect, I
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presume) he told me that he had a very good
ship which was to sail in an hour, and that
he must have an experienced brasspounder
for her.

"Really," he said, with a very straight
face, "She is a dandy little ship . . . fine
captain and officers . . . good grub, etc. Of
course, she is under a foreign flag for some
private reasons known to the company, but
the operator is always an American."

After hearing this speech through I de-
cided to take a run over and give the old

(Continued on Page 48)

Electro-Bug, Jr., $12.50

A full size, highest class instrument. Special introduc-
tory terms-half with order, half in 30 days. Five-day
trial, money refunded if not satisfactory. SPECIAL
WIRELESS MODEL. $17.00. 341' silver contacts.
extra heavy cord. will work any hook up. Same terms
and guarantee of satisfaction as Junior.
ELECTRO MFG. CO.. 443 Stevenson St.. Sam Francisco. Calif

How to be a commercial
Radio Operator
A practical book that should
enable anyone of average
intelligence to pass the Gov-
ernment's theoretical exam-
ination given to applicants
for a Commercial Radio
Operator's License.

JUST OUT
Nilson and Hornung's

PRACTICAL
RADIO

TELEGRAPHY
380 pages, 5 x 8, 223 illus-
trations, 53.00 net, postpaid.
The book covers in detail the
theory and practical operation
of every type of modern, 1928,
commercial arc, spark, and
vacuum tube transmitter. It
furnishes complete data on
commercial vacuum tube re-
ceivers. It covers everything
from elementary electricity
to the practical operation of
radio compasses.

Some outstanding points
1. Very little mathematics;
2. Assumes no pri,w knowl-

edge of electricity;
3. Covers everything in com-

mercial radio in detail;
4. Complete list of self-exam-

ination questions;
5. Simple, yet rigidly ac-

curate;
6. Complete wiring diagrams

given.
See the book before you pm -
chase. Fill in and mail just
th, cnili i.

McGRAW-HILL FREE EXAMINATION COUPON

McGRAW-HILL BOOK CO., Inc.,
370 Seventh Ave., New York, N. Y.

You may send me Nilson and Hornung's
PRACTICAL RADIO TELEGRAPHY,
$3.00 net, postpaid. I will either return the
book, postage prepaid, in 10 days, or remit
for it at that time.

I

Name

I
St. & No...
City
State
Name of Employer
Official Position I

I

(Books sent on approval in the U. S. and
Canada only) Radio 7-1-28 I
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Your Own Audition Test
When you buy a speaker you judge it-not by

what it is but what it does!

Jensen Dynamic Units
TYPE D-4 A. C.

(110 Volt Operation) $55.00

Console Model
$85.00

HERE are many good speakers
on the market today.To choose
merely a good speaker is easy.
To choose the really outstand-

ing performer of the year is much
more difficult.
But if you put various speakers to the
test of actual comparison, you will
come to one certain conclusion. Your
own audition test will prove that the
Jensen Dynamic Speaker gives a fidel-
ity of reproduction, a tone -clarity,
which is far ahead of all competition.

OF COURSE THERE IS
A REASON

We start with the Dynamic Principle,
we add perfection of design, we fol-
low with perfection of craftsmanship,
and we finish with a series of tests far
more exacting than any Audition Test
you would make. Every speaker that
wins a final "O.K." in our laboratory
is sure to win an enthusiastic "0. K."
from you.

Now-as Radio's Greatest Season opens-
is the time to equip with the finest radio
speaker. Only in the Jensen can you find
the tone -fidelity which completely satisfies.

Jensen Cabinet Model
TYPE D-44 (6 Volt Operation) . . . $55.00
TYPE D-45 (90 Volt Operation) . . $58.00
TYPE D-44 A.C. (110 Volt Operation) $70.00

Jensen Dynamic Units
TYPE D-4 (6 Volt Operation) $40.00
TYPE D-5 (90 Volt Operation) $43.00

JENSEN RADIO MANUFACTURING COMPANY
212 Ninth Street, Oakland, Calif. 338 North Kedzie Avenue, Chicago, Ill.

JENSEN
DYNA. MI I C5 IPEA IKE R.

"The Finest in Radio"
vi special two-color folder describes the complete line of Jensen 'Dynamic Speakers. Write for a copy.

Licensed under Munavox Parents



What Others Say
Salt Lake City, Utah.

Oct. 18, 1927.
My Bremer -Tully Receiver has

given entire satisfaction and I am
of the opinion that I have Just a
tittle better outfit than the other
fellow.

It has been my experience to
bring in stations within a radius of
2,000 miles. This is considered very
good in this locality.

Ft. Worth, Tex.
Dec. 27. 1927.

I know nothing about radio other
than to state that the Bremer -Tully
which I purchased in 1925 is still the
best I ever saw. I am using the
same tubes that came with it, and
getting results.

Livingston, Mont.
Dec. 23, 1927.

Out here in Montana far away
from broadcasting stations, we have
to have a good radio to bring them
in. Although I have heard many I
never heard one that I could say I
wanted until my friend brought me
down to hear his Bremer -Tully. I
now have one like it and have been
able to get the best kind of recep-
tion every night and everybody says
it is the best set they have ever
heard.

J. V.

The 6-40 is furnished in two cabinet
styles-Model "R" illustrated at the top
of the page and Model "3" illtutrated
above. Both are of equal size.

remerTullq
RADIO

SINCE the earliest days of commercial broadcasting
every Bremer -Tully radio product has been a

continued outstanding success.
Six years of progress-and a reputation second to

none-Bremer-Tully start their seventh season with
the finest receiver in its class, the new 6-40.

It is the culmination of these years of experience,
the result of many months' intensive effort and de-
velopment.

Simple, compact, self-contained, the 6-40 embodies
all those features and refinements that are responsible
for the traditionally fine Bremer -Tully quality-and
at the amazingly low price of $136.00.

A radio set that surpasses everything at anywhere
near its price in musical reproduction-a set that
excels in general performance as well.

See it, hear it, compare it-you will be convinced
that here is the greatest radio value ever offered.

The coupon will bring descriptive literature
and name of our dealer in your community.

Bremer -Tully Mfg. Company
520-532 SO. CANAL ST., CHICAGO

Name

Address

City State
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QYalily PLUS

EXCUSES and alibis will not satisfy the customer whose equipment
has been ruined because of the use of unreliable parts.

Whether the units required be resistors, mica condensers, socket power
condensers or filter condenser blocks, you will find a suitable one in the
Quality Products line of Condensers and Resistors made by Aerovox.

Build customer Good Will with Aerovox Products.

eiThe Aerovox Research Worker is a free monthly
publication that will keep you abreast of the
latest developments in Radio. A postcard will
put your name on the mailing list. Write today.

EROVOX
"Built Better"

68-A Washington St., Brooklyn, N. Y
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The Name
Means

Everything
Strict vigilance guards
the acknowledged high
standards of these
tubes with the result
of an ever-increasing
efficiency of perform-
ance.

A set of new Cunning-
ham Tubes gives new
life to your radio.

Manufactured and sold under
rights, patents and inventions
owned and/or controlled by
Radio Corporation of America.

E. T. CUNNINGHAM,
Inc.

New York
Chicago

San Francisco

Since 1915
STANDARD QUALITY

COMMERCIAL BRASSPOUNDER
(Continued from Page 44)

tub the 0.0., so grabbed a sea-goin' hack
for the docks. I looked her over from fo'c's'le
to stern, sizing her up in detail. Finally I
felt the old curiosity getting the best of me
and knew that I might as well let it have
its way, so back I went and signed the
papers.

Thanks to good luck the weather was fine,
going South. Four days out one of the blades
of our propeller gave up the ghost, but the
little sewing machine engine kept up her
plunkety plunk with renewed vigor. The
officers (we shall call them such for lack of
better titles) were not sure whether part of
the propeller had actually left us or was just
dragging along behind, so, of course, we
had to stop the ol' scow to let the chief
engineer and mate go over the side with the
little work boat. After peeking and poking
around the stern post for awhile they were
finally convinced that one of the blades had
really deserted us. Well, full speed ahead
and let the devil take the hindmost. We
made our port in due time, discharged the
cargo and loaded up with copper bullion for
the return trip.

Everything went along smooth as silk on
the homeward voyage. As long as we were
able to sight some light or landmark ashore
we knew just about where we were. When
we were out of sight of land for twelve
hours at a stretch out would come all three
time -corroded sextants, and the sun would
be peppered from all angles. Then the three
snipers would rush into the pilot house where
they would use up a few tablets of scratch
paper, chew up a couple of volumes of Bow -
ditch, and submit three different positions.
Then, with a shrug of six shoulders, they
would start gazing shoreward for sight of
land. (I'll bet old C. Columbus never looked
for land more anxiously.)

Getting my 8 p.m. TR was a delicate
matter for the 0. M. He must have con-
sidered it more important than the ship, as
it would always take him anywhere from 15
to 45 minutes to dope it out. Then he would
proudly tell me in halting, half Spanish, half
English, the exact number of miles we were
from the Golden Gate. I would then proceed
to check it with that of the previous night,
usually finding it "slightly" off (not more
than one or two hundred miles), so would
tell the grand OM, politely, that the ship
was making very good time; about sixteen
knots or more.

"No possible," he would groan, and start
the grinding all over again. A few more
pages would fly from the scratch tablet, and
we would have another TR, putting us some-
where near our exact position (maybe). On
one occasion the TR gave us a 24 -hour run
of approximately 465 miles, which was pretty
good for a nine -knot ship, so I again called
the OM's attention to it. Much scratch paper,
more perspiration, and finally another TR,
this time giving us a run of 340 miles. Well,
I hated to bother the old gent again, but
could not send in a TR like that, so once
more I invaded the domains of the mighty.
Afvr figuring it up and down, sideways and
a fw other ways, he dramatically announced
that there would be no TR that night.
Mariana; and that's that.

I finally decided to mind my own business
tt ith regards to these high class TRs, and
promptly set the home office in a whirl of
excitement. This time it was 42 miles in
24 hours, and immediately brought a rush
msg from the officials demanding to know
what the trouble was. The old gent in com-
mand replied briefly that we were making
nine knots per hour. They could take it or
leave it.

Getting around to the more important
points of interest let me say a few words
about our celestial cucinero and his con -
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cordons. The supply of frijoles never gave
out, of course; but they were good ones,
and accompanied by a lot of other good
dishes. One dish in particular seemed to be
ever present; and although I have never been
able to find out what all was in it, I'm here
to tell you it contained everything available,
including several different kinds of meat and
some fish, numerous vegetables and whatever
else was around handy. Several times my eye
was caught by a peculiar looking piece of
meat, but I hesitated to take a chance (oh,
yes, there are limits) until I knew what it
was. Finally, I discovered that it was the
hindermost extremity of a pig. Well, I've tried
oxtail joints at various times, but that's where
I stop. Pigtails might be O.K. Quien sabe?

And still we sailed northward, even though
them as has the say refused us another pro-
peller blade when we stopped at 'Frisco. Two
days out of Seattle I roused myself from the
horizontal exercises in which I had been in-
dulging, and discovered that we were lost.
Due to the exceedingly heavy swells and
westerly gales we had been compelled to
haul off shore during the night and our
valiant imitators of Columbus had no idea
where we were or why. They had shot all
the stars in the heavens, and when the sun
had come out they had shot that, but still
they were baffled. I asked one of the "moites"
as to our position and was graciously in-
formed that neither he nor anyone else knew.
I suggested the use of radio compass bearings
but he said that he did not put much faith
in them. After awhile, however, the captain
told me to get some on general principles, so
I got to work. Bien, luck was with me, the
ops at the QTE stations were right on the
job, and I received three bearings, giving us
a good cross bearing which tickled the whole
bunch almost to death.

At last we reached the "Sound," safe and
sound, and as I write this I am hoping that
we keep afloat until we reach Seattle.

Solve All
B Eliminator

Problems!
Can you adapt a B eliminator to

various receivers?
Can you calculate resistances for

various output voltages?

An 86 -page "Laboratory Treatise
on B Eliminator Design and Con-
struction" has been written by John
F. Rider, a national authority on
radio practice and design . . . 86
pages just full of data and 71 wir-
ing diagrams you can easily under-
stand. Every possible question per-
taining to B eliminators is answered
. . . every phase of B eliminator
design and construction is consid-
ered. Price $1.00.

This book will save you money!

RADIO TREATISE CO.
270 Madison Ave., Dept. "R"

NEW YORK CITY
- - - - MAIL THIS COUPON - - - -

Here is my $1.00 for the "B Eliminator
Treatise" to be mailed postpaid to

Name

Address

City State



FROST-RADIO LEADS AGAIN!
With a
the use

COMPLETE LINE of Parts for 1928-29 for
of the Amateur and Professional Set Builder

NEW MOULDED MICA
CONDENSERS

Their small size cuts down dielectric
losses and gives greater ease of mount-
ing. Equipped with well designed ter-
minal lugs and integrally moulded Bake-
lite flanges for subpanel mounting. Made
in seven capacities from .0001 to .006.
Price. 45c to 90c.

NEW
BY-PASS CONDENSERS

Conservatively
rated, accurately
manufactured and
designed to give
many years of

trouble -free service. Linen and flax paper
stock and finest grade foil are used in their
construction. Vacuum impregnated and en-
closed in hermetically sealed metal cases.

Five capacities from .1 to 2 MFD. all tested
to 400 volts D.C. and rated at 200 volts
working voltage. Prices. 80c to $2.00.

IlaPIMPO
ntr

41111E-14.

1I°P
Soldering
length to

and are thoroughly in
Single hole mounting
switch made. Price.

NEW
A. C.

SNAP
SWITCH

Its positive contacts
easily carries 3 amps.
at 250 volts. Inspected
and passed by Under-
writers' Laboratories.
Entire switch is in-
closed in nicely fin-
ished metallic housing.
lugs are of sufficient
make soldering easy,

sulated from each other.
. The finest small A.C.
75c

POWER AMPLIFIER
Universal Resistance Kit

Consists of 3 fixed resistors of 2,000
ohms each of the Frost A series,
wound on flexible Bakelite strips
1 inch wide and 5% inches long, and
four 2.000 ohm heavy duty wire
wound Frost Potentiometers, and
one 1.500 ohm series A Fixed Re-
sistor. Fixed resistors are equipped
with sliding connections to give the
variable 135 and 180 volt taps and
the fixed resistor for the C bias is
variable to give the proper bias for
the number and type of tubes used.
Complete, $9.00.

OTHER NEW ITEMS ARE:
Frost Variable High Resistance Units with A.C.

Snap Switch
Frost Gem Hum Balancer
Frost Center Tapped Resistances
Frost UX Base Socket for Sub -Base Nlouttio,
Frost Panel Brackets
Frost Hook -Up Wire
Frost Medium Duty Filters
Frost Convenience Wall Outlets

0774.0

NEW
CABLE PLUG

A moulded Bakelite Cable
Plug that possesses unique
advantages. Terminals, being

moulded in Bakelite. cannot come
loose. Cable itself is best quality
colored rubber covered wire five

Os° feet in length. Springs are designed
Mk)n, to provide permanent tension, and

color markings are moulded into
Bakelite, doing away with paper chart

irg' every way. Plug, complete with cable,
usually employed. A quality plug in

1 $2.25. Baseboard socket, 75c. Sub -
Panel Socket. 75c.

NEW HEAVY-DUTY
FILTER

CONDENSERS
Designed for use in
B eliminators, power
amplifiers and other
power devices for
general experimental
work, for transmitting
circuits and with other
spark discharge ap-
paratus. Conservative
voltage ratings, and
built of the finest ma-
terials. We guarantee
them to give complete
satisfaction when used according to instruc-
tions. Capacities: .5 to 2 MFD. $2.00 to $7.00.

NEW FROST -RADIO
UNIVERSAL
"B" BLOCKS

The finest "13- Blocks made, with conservative
voltage ratings and superior construction. En-
cased in hermetically sealed metal cases, and
fitted with tinned soldering lugs. Consists of 3
sections of 2 Mfds. each 1 section of 1,000
working volts: other two sections of 600 work-
ing volts: 1 section of 4 Mfds., 400 working
volts and I section of 1 Mfd.. 400 working volts.
Price. $18.00.

THESE OLD FRIENDS ARE KNOWN TO THOUSANDS

FROST -RADIO
VARIABLE HIGH

RESISTANCES

FROST -RADIO
GEM RHEOSTATS

"A Good Little
Rheostat"

ACT NOW! FILL OUT
and Mail This Coupon

HERBERT H. FROST, INC.
ELKHART, IND.

CHICAGO
New York City San Francisco

FROST -RADIO FIXED
RESISTANCES

Ample current carrying Ca-
paity and wound on die cut
threaded flexible Bakelite.
Fitted with terminals enabling
them to be mounted either
under sub -base or on termin-
als of sockets. etc. .4 to 50
ohms. I5c. 100 to 1000 ohms.
25c.

FROST -RADIO AIR
COOLED BAKELITE

RHEOSTATS
One of the most famousrheo-
stats ever built. Winding
strip is die -cut threaded Bake-
lite, flexible. German silver
contact arm and nickel plated
metal parts. Plain type, $1.00.
With switch, $1.35.

THIS COUPON 3111r
and 10c Brings Our Val-
uable 16 Page Data Book
Just off the press. Valuable,
complete Data Book that every
set builder should have. If
you are a professional set
builder, we want you to have
your copy FREE. Otherwise
inclose 10c with coupon to
cover postage and mailing.
Mail the coupon NOW.

FROST -RADIO UX BASE
BAKELITE SOCKET

Contact springs grip tube
prongs for almost entire
length. Holds all UX and
CX base tubes in a "bulldog"
grip. Genuine moulded Bake-
lite. Plainly marked terminals.
Complete, $.40.

II ERBERT If. FROST. Inc.,
it,0 N. LaSalle Street, Chicago

Send me your new 16 page Data Book, contain-
ing complete wiring diagrams, data and much
other valuable information.
Are you a professional set builder?..
If not, please inclose Inc stamps or coin.

Name

Address

City State
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The One Outstanding
Log Book of today

Price
50

Cents

P -TI HIS is the only log book of its kind. Only two pages are required for logging
stations. Every station in the United States and Canada is listed in this call book.

All the information is there and correct right up-to-date. "It's the handiest log ever
compiled." That's what every reader says that has gotten one.

SERVICE FREE. You can at any time return your old log to us and get a new one
corrected to date. (Send only 10 cents to cover postage and handling.) This service is
perpetual. You can get a new log book as often as changes occur in station listings. This
log and call book is kept corrected day by day and week by week. You can always get
one right up-to-date.

- - - - -GET YOURS TODAY-MAIL THE COUPON
BROADCAST WEEKLY PUBLISHING CO.,
416 Pacific Bldg., San Francisco, Calif.

Gentlemen: Herewith is 50c. Send me one of your new Log and Call Books. It's understoodthat I can at any time return it with 10 cents and get a new one corrected to date.

Name Address.

City State.

ANOTHER SPECIAL OFFER!
UNI-RECTRON POWER AMPLIFIERS

Model AP -935

As the Uni-Rectron stands
it is a super power ampli-
fier, which can be used in
connection with any radio
set and loud speaker.
Binding posts are provided
for input to the Uni-Rec-
Iron and output to the
speaker. Requires no bat-
teries for its operation. It
obtains its power from the

The UX-210 super power
amplifying tube and the
UX-216B or 281 rectifying
tube are used with this
amplifier, which cannot
overload. From the faint-
est whisper to the loudest
crash of sound-R. C. A.

Unl-Rectron amplifies eachnote at its true value. High
and low notes are all treated

110 volt, 60 cycle alike. The volumealternating current Special at $19.75 Each and quality deity -lighting circuit of ered will be a rev -your house. Every one new and mad in original factory cartel' elation.

AMERICAN SALES CO., 19.21 WARREN ST., NEW YORK CITY

List Price $88.50 Each
(without tubes)
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FACTORY BUILT RECEIVERS
(Continued from Page 30)

d.c. tubes. It has three stages of tuned r.f.,
detector, and two stages of audio, with an
output transformer. Matched coil inductances
are used with individual copper compart-
ments for each coil. It may be obtained in
either a walnut cabinet 201/2 x x 11 in.,
or in a metal cabinet in hammered silver
effect with bronze escutcheon plate framing
a volume control and single tuning control,
with internally illuminated dial.

The Splitdorf line of six -tube a.c. receivers
are announced in ten models, five of which
use one '50 -tube in the last audio stage with
one dynamic reproducer and five of which

Devon Model of Splitdorf A.C. Receiver

use two '50 tubes in push-pull and double dy-
namic speaker. The models include a table
cabinet and various elaborate consoles and
have a jack for a phonograph pick-up plug.

Stewart -Warner have four new models of
tuned r.f. receivers, three for a.c. tubes and
one for d.c. tubes. These are available in
handsome metallized cabinets with or with-
out a 6 -in. magnetic cone speaker in a similar

Stewart -Warner A.C. Receiver with Cone
Speaker

case. The receivers have one tuning control
with illuminated drum dial, one volume con-
trol and an on -and -off switch.

(Continued on Page 52)



Built to the
Highest Standard

Add Good
Appearance to Set

Satisfaction

Insulated Phone
Tip Jacks
25c per pr.

Of Its Type
the Best

GN.-.119GV9Q4V°D.Ce

YAK
IMPROVEMENT in radio and the ultimate

enjoyment of the radio program has moved
impressively along three.distinct lines.

On the one hand the development of
broadcasting methods has been startling; on
the other refinement in the design of receiver
circuits has given the radio user a range of
operation undreamed of a few years ago. But
along with these two great developments the
manufacture of parts and accessories has kept
pace. And in this direction the Yaxley Mfg.
Co. has won distinct recognition.

Yaxley Approved Radio Products, ever
since their inception, have been the choice of
the designers of many of the most prominent
and successful circuits. Today, as never be-
fore, the value of a receiver is measured by its
dependability. Whether it be of the greatest
simplicity or extreme complexity the choice of
parts is of vital concern.

A thoughtful selection of Yaxley parts will
give you the greatest measure of protection
and the most positive assurance of depend-
ability in set performance.

Yaxley products are available at most radio
dealers and jobbers. In the meantime, let us
send you our latest illustrated descriptive bul-
letin. Send us your name and address today.

Yaxley Mfg. Co.
Dept. A, 9 South Clinton St., Chicago, Illinois

Made by Workers
of the Greatest

Skill
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ri T NN\MEItiltAN
DE LUXE

/

Second Stage turn ratio 4 Each

Stage turn ratio 3 $ 10"

Standard of Excellence in
Audio Amplification

AmcrTran De Luxe Transformers are
but two of more than 30 quality Radio
Products bearing the name AmcrTran,
including power transformers, choke
coils, push -pull systems and allied
products. Each AmerTran device is
designed for a specific use. Full and
authoritative information will be
given on any audio or power problem.

AMERICAN TRANSFORMER COMPANY
Transformer Manufacturers for 38 Years

132 Emmet St., Newark, N. J.

EEPS
%olio:no of RAD1 S
45 VESEY STREET

NEW YORK
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WARD LEONARD RESISTANCE
$4.75 list -6% Inch long -800-1000-1200-
3000-6000-8000-11000 ohms; can be used
for 2-50 watt tubes or less $1.45

Neon Glow Lamps, made by General Ele, -tric Co., type G.10, standard base. 101uses, as Illustrated In Q S T May Issue
page 17 $0.55

THORDARSON POWER
TRANSFORMER

$13 list ---T-125, cap. 100 watt, second-
ary each side of neutral 350 and 550
volts $9.85
$18 list-T-126, cap. 450 watt, second-
ary each side of neutral 1000 and 1500volts $13.95
$30 list-T-I.:T . ,i p. 900 watt, second-
ary each side .,i ii.idr.d 1000 and 150(1volts $22.50

Many other good items

52

FACTORY BUILT RECEIVERS
(Continued from Page 50)

Workrite new 7 and 9 -tube models using
a.c. tubes are equipped with illuminated
drum dial for single control of tuning and
with an additional control for volume. The
7 -tube No. 18 cabinet and No. 28 console

Workrite Niue -Tube Console

have three stages of tuned r.f., detector, two
of audio, and one rectifier tube. The console
is equipped with a Type B speaker. The 9 -
tube models have four shielded stages of
tuned r.f. detector, push-pull audio, and recti-
fier tube. They are available in either a table
cabinet or in a console with Type B speaker.

The Grebe CR-19 short-wave receiver uses
a screen grid tube as an r.f. amplifier, '01A
tubes as detector and first stage audio, and
'12 tube as second stage audio. Its regeneration
control is continuously variable from zero to

Grebe CR-19 Short Wave Receiver

the point of oscillation. It is designed for the
reception of short-wave broadcasting, CW
and ICW telegraphy, and other special pur-
poses requiring either a wide or a narrow
frequency band. Every important unit is
heavily shielded.

The new Steinite line of a.c. receis er
include four models, a table cabinet, and
three consoles, two of the latter being ar-
ranged to receive the cabinet into a drawer.
The consoles are equipped with a long air -
column speaker with a matched unit to take
the output of a '71 tube. The cabinet has
three r.f. stages with '26 tubes, '27 detector,
one audio with '26 tube and one audio with
'71A tube, together with an '80 rectifier tube.

Steinite A. C. Table Cabinet

Tuning with a gang condenser is accom-
plished by means of a single control of an
illuminated drum dial. The escutcheon plate
also carries an "on -and -off" switch and a

combined oscillation and gang control. The
power transformer is adjustable to line volt-
ages of from 85 to 135 volts by means of pin
jacks connected to taps on the primar.
There are also pin -jack connections for a
phonograph pick-up unit.

The Apex Model 36 is a six -tube Neutrc-
dyne using a.c. tubes and supplied complete
in a metal cabinet with plate supply rectifier
and filter. It has three r.f. stages with '2e
tubes, detector stage with '27 tube, first audio
with '26 tube and second audio with '71 tube.
together with '80 tube for rectifier. It has
illuminated drum dial with single tuning
control. Its 17V, by 7 by 12 -in. case will fit
any standard table cabinet or console.

The Walbert 77 is an electric receiver with
seven a.c. tubes and four stages of induc-
tively tuned r.f. amplification with single con-
trol. It has a self-contained power plant for
plate and filament supply.

The sixteen new Kolster models include sets
designed for 60 -cycle and 25 -cycle a.c. opera-
tion, for d.c. supply, for battery current, mag-
netic speakers, dynamic speakers, and a It
eliminator. The receivers are in four, five, six,
and seven -tube models. Each uses a tuned r.f.
circuit with antenna variometer. Each has
single tuning control with an illuminated
drum dial. A single volume control varies
the filament current. A.c. hum is reduced to
a minimum by a special filter system. Vari-
ous table and console models are available.

The new Sleeper A.C. Monotrol is a six -
tube set using three '26 tubes as r.f. amplifiers,,
'27 tube as detector, '26 as first audio and '71
as last audio. Its power unit has an '81 tube
as rectifier and has a voltage control to care

(Continued on Page 54)

Kolster Seven -Tube Table Model with Magnetic Speaker
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Features of the
1928-29

Crosley Radio
Receivers

Genuine Neutro-
dyne radio ampli-
fication with all the
increased efficiency
this superior cir-
cuit introduces.

Complete shield-
ing which adds so
greatly to the
amazing selectivity
of Crosley re-
ceivers.

Full voltage de-
livered to the plates of
the tube. Tone and
volume assurance.

A sensitivity that
delights the" old" radio
fans and thrills the new
ones by the ease with
which weak, distant
stations are brought in.

Positive volume con-
trol reduces volume
without detuning set.

Adaptability to any
type of console. Simple
construction permits
quick and easy in-
stallations.

Modern illuminated
dial eliminates the an-
noyance of shadows,
searching for lights in
the dusk, etc.

Beautiful gold and
brown finish of re-
ceivers and matching
Musicone and Dyna-
cone delight the eye.

le crowning achievement
in d history of successes!

Here, in a new line of radios for the season of 1928-29,
Crosley presents VALUE such as Radio has never

seen . . . an engineering triumph in quality . . . ..... a
production miracle in price.

Crosley presents fine radio-perfect performance and utmost en-
joyment of broadcasting at seemingly impossible prices. These
prices are possible only through years of experience, a skilled organ-
ization and the resources of a financially sound and economically
operated company.

These values are yours today because of the powerful advantage
gained through study, work and development acquired in the
Herculean task of building and selling nearly 2 million pieces of
radio apparatus.

Satisfied by laboratory and actual home installation comparisons
that Crosley radio has NO equal, Crosley NOW makes it possible
for every prospective radio owner to know how well Crosley radio
will perform in his or her home before they buy. Try, test and
prove the amazing Crosley receiving sets before you buy!

5 Days FREE Trial
In Your Own Home

This is the NEW way . . the CROSLEY way to buy radio.
First advertised nationally by Crosley last April.

Study the sets shown at the right. Then go to the nearest Crosley
dealer. Ask for a FREE trial. Learn in the quiet and privacy of
your own home what wonderful sets the 1928-29 Crosley's are.
Enjoy their performance! Delight in their beauty! Congratulate
yourself on their prices!

Over 18,000 Crosley dealers serve the United States, but if you
cannot locate one near you send us this coupon and we

will arrange a home demonstration
for you at once.

THE CROSLEY
RADIO CORPORATION
Cincinnati, Ohio. Powel Crosley, Jr., Pres.
Montana, Wyoming, Colorado, New Mexico and West,

prices slightly higher.

I ell thew coo .art it in RADIO

The first Al' set of
soy type ever offered
at no low a price.
Highly selective:
whielded; illuminated
dial; genuine Neutro-
dyne; powerful.

The II Tub. AC
Electric JEWELBOX

:ermine Neutrodyne; full ISO volt.
on output tube plates; 2 171 out -
pot tubes. push pull $11

The 5 Tub* AC
Electric SHOWBOX

A new completely n ielded
Neutrodyne, illuminated dial; full
tat/volts on the plate.. of 2 171 out -
out When. push-pull. as0

The 6 Tube Improved
B Type BANDBOX
Proven star of rro,ley radio . .

Neutrudyne; shielded; illuminated
dial; acuminate... S"

The S Tube Dry Cell
Operated BANDBOX Jr.

Modern radio reception for place,
where electric Curren t is not available
orstorage battery recharging is in-
, onvenient Si;
DYNACONE MUSICONZ

52S S15
New dyn DV NACONE r.

produree every note with rentarkithl
. and r. atpoc.

THIS COUPON
FOR FREE TRIAL

USE

9' , MY OWN 11051.
1 cannot

locate the neer. A

. advantage
of your offer

fillet tun try OD. 5 Ils. S YtIty.t,..t.11.st
1

1 dealer so
p14..easemiarrangt. a

demonstration
for me.1 want Mho.*

more t.... k. , ... .iey Itadio:....lywalit,

( I

Set

I

1

The Cr Radio Corporation.

Cincinn
0. Dept. 19.
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TWO THIRDS OF THE
R. C A Licensed Manufacturers

For Electric Set Essentials

QUALITY ALWAYS WINS!

.,:130111W

MASPIZElKuR[ns'

ASSEMBLY

not
Ma, 041. C

These companies based their
choice of power supply essen-
tials on scientific research.
Polymet products were selected
for consistent performance-
a performance made possible
only through standardized
quality.

After all, it's the result that
counts.

Let us submit samples and let your laboratory tests prove the quality.

POLYMET MANUFACTURING CORP.
589 Broadway, New York City

POLYMET PRODUCTS

COMMERCIAL RADIO INSTITUTE
(Founded 1920)

Resident School Only. All Branches Taught.
Laboratory. Workshop. School Thoroughly

Equipped. Graduate Certificates.
Day and Evening Classes

Fall Classes Sept. 24th. Literature.
10 East Centre Street

BALTIMORE, MD.

MAJESTIC
Means Greater Radio Values

at less cost to you

GRIGSBY-GRUNOW CO.
4540 Armitage Avenue

CHICAGO, ILL.

PHOTOELECTRIC CELLS - GLOW LAMPS
TELEVISION APPARATUS

WRITE FOR BULLETIN /3-3
PHOTION INSTRUMENT CORP., 574 Southern Blvd., New York City
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(Continued from Page 52)
for line fluctuations. A ballast resistance pro-
tects the detector tube against over -voltage at
the start. A special connection is provided
for a dynamic speaker and for phonograph
pick-up unit. A local -distance switch reduces
power of local stations. This equipment,
mounted on an aluminum chassis, is offered
in a table set and two consoles with built-in
Temple Air -Chrome speakers. The escutcheon
plate, in addition to single tuning control, vol-
ume control, and throw switch also contains
an electric clock.

The Eveready a.c. set is a seven -tube
antenna type receiver with three stages of
neutralized tuned r.f. using '26 tubes, de-
tector with '27 tube, one audio stage with
'26 tube and one push-pull audio with two
'71 tubes, the audio stages being transformer
coupled and having an output transformer.
The r.f. stages are bridge -balanced by the
R. F. L. circuit and are doubly shielded. The

Eveready A.C. Set in Maple Cabinet Set on
Supporting Stand

tuning is by single control of a gang con-
denser with illuminated drum dial. Auxil-
iary tuning is accomplished by an antenna
trimmer or variometer tuned by one of the
gang condensers. Volume is controlled by a
potentiometer shunted across the detector
input. The detector plate circuit includes a
filter system to minimize feed -back through
the B supply and to simplify the wiring. The
detector plate voltage is tapped from the 90
volt lead and reduced to 45 volts by a
50,000 -ohm resistor which is part of the filter
system. Eight by-pass condensers are used
to improve stability and tone quality.

The last audio stage and output trans-
former are contained in the separate power
plant unit whose power transformer has a
taree-tapped primary to compensate for dif-
ference in line voltage. Connection between
the power unit and receiver is made by a
multiple plug and socket. The power unit
uses an '80 rectifier tube, has ample con-
denser capacity, and employs C biasing re-
sistors.

The chassis is of steel and is housed either
in a maple cabinet with natural finish or in
an aluminum case finished in dark green
with silver lines. The cabinet may be either
set on a table or upon a special knock -down
stand.

The Eveready d.c. set is a six -tube single
dial antenna type of receiver especially de-
signed to conserve B battery current. Hi-mu
tubes, '40 type, are used in the three stages
of neutralized tuned r.f. detector, and first
audio. A '12 tube is recommended for the
last audio stage because of its low plate cur-
rent consumption, although a '71 tube may
be used. The r.f. stages use a special R. F. L.
bridge circuit, doubly shielded.



Thordarson's New Units Meet
With Instant Success

FOR the 1928-1929 season the Thordarson
Electric Manufacturing Company of Chi-
cago, Illinois, has introduced several new

transformers and power supply devices to meet
the pressing demand for such items. It has been
Thordarson's policy in the past to be the first
on the market with worth -while new items to
operate in conjunction with new tubes and
circuits as they are announced by the designers.
With the overnight popularity of the dynamic
speaker Thordarson introduced the proper
transformers to most effectively deliver perfect
tone quality in connection with these speakers.
For years the Thordarson R-200 audio trans-
former has been the standard among dozens of
leading set manufacturers, professional set

builders and home constructors. Every Thor-
darson item has made good. Zenith, Howard,
Magnavox, Willard, Sparton and other manu-

New R-300
Audio Transformer

T-3081
Filament Supply

Transformer

R-211
Metal Base Board

facturers of note have been consistent users of
the Thordarson product. In the highest priced
sets you will find Thordarson audio transformers.
Hardly an amateur operator in the country is
without something made by Thordarson.

Ever alert to the exacting requirements of
those who demand nothing short of perfect
reproduction, the Thordarson engineers have
developed the new R-300 audio transformer. In
this new R-300 transformer the high impedance
windings are wound on a core of D -X metal, a
recent development of the Thordarson labora-
tories. This new material for core building has
a very high A.C. permeability and an inductance
that is 50% greater than that of the highest
grade silicon steel. The entire frequency band
is reproduced faithfully with this new trans-
former and the same degree of amplification is
obtained throughout. Its ratio is 3 to 1.

The new 250,350 power tubes and the new dynamic speakers
capable of reproducing frequencies of extreme ranges, will
function at the peak of efficiency when the new Thordarson
R-300 transformers are used. Other new items in the Thordar-
son line for the coming season include a Voltage Changer,
Amateur Plate Supply Unit, Filament Supply Transformer and
the Push -Pull Output Transformer. These units are shown in
the pictures on this page.

Production has been increased to take care of the large
demand for the Thordarson "Z" Coupler and the metal base
boards for mounting "B" eliminator and power amplifier parts.
The Thordarson metal base board is equipped with insulating
bushings for passing the connecting wires through the plate for
sub -panel mounting, thereby giving the unit a professional
factory -built appearance when completed. All parts are
grounded to the metal base thereby avoiding any danger to the
power supply apparatus.

The Thordarson "Z -Coupler" is a special audio impedance
coupler for use with screen grid tubes. One stage of this form
of coupling is equivalent to two or more stages of ordinary
coupling. Signals barely audible, ordinarily, can be heard at
normal room volume when this coupler is used. The Z -Coupler
replaces the second audio transformer. The screen grid tube
is used in the first audio stage. Remarkable tone quality is

had when this coupler is used. Both high and low notes come
through with the same volume increase. At 60 cycles the
amplification is over 95f/e of maximum.

The standard line of Thordarson R-171 and R-210 power
supply transformers and chokes are giving unusual satisfaction
to the many thousands of people who are building sets for sale
and to those who are satisfied with nothing short of the last
word in sound reproduction.

Z -Coupler

Amateur
Plate Supply

Voltage Changer

Push -Pull Output
Transformer
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let the "static' that comes in over
the house lighting system from motors,

street cars, telephones and electrical appliances
mar your radio programs with blare, squeal,
f ry and scratch!

Plug in a Falck Claroceptor between wall
socket and set and have clearer A.C. reception.
A wonderful new improvement by a pioneer
radio equipment manufacturer. Grounds and
thus blocks out line interference noise and
radio frequency disturbances. Also improves
selectivity and distance. Requires no changes
in set. Measures just 3%x5/x2% inches.
Tested, proved. Praised by thousands. Get one
right away-at radio parts dealers.

$7.50 complete with
cord and plug

CLAROCEPTOR
Mfd. by ADVANCE ELECTRIC CO.

1260 West Second St., Los Angeles
Distributed by DETSCH & COMPANY

San Francisco : : Los Angeles : : Seattle
Denver Spokane Salt Lake City

QST nu9 FO
JUST OUT

June
Number

U. S. and Canada
$1.00 Each

(Foreign $1.10)

ONE YEAR
(4 Issues)

For $3.25
(Foreign $3.50)

Amateur and Commercial
Stations from 83

Countries

RADIO AMATEUR
CALL BOOK, Inc.
508 S. Dearborn Street

CHICAGO, U. S. A.
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LOUDSPEAKERS
(Continued from Page 31)

New items from Temple, Inc., include two
table models, one of which incorporates the
Air Chrome principle with a large surface
diaphragm so arranged that the larger or

Temple Model 15 .lir Column Speaker.

front half is tuned to the lower frequencies
of the musical scale, and the smaller or back
half to the higher frequencies. The unit is
enclosed in a walnut cabinet, the sides of
which have a grained leather effect. The

Temple Model 20 .4ir Chrome Speaker.

other model is an air column speaker, having
an effective length of 54 in. This column
fits into a space only 11% in. wide, and offers
an unusually effective response to the useful
audio frequencies.

Trimm speakers are made in five models:
7 -in., 14 -in., and 17 -in. cone, 18 -in. and 23 -in.

Trimm 7 -in. Cone Speaker
horn, and a balanced armature unit for use
in a cone. The picture shows the Entertainer
clock type of cone speaker, Model 58.

The "Ferranti 1928 Year Book" presents
a detailed description of audio frequency
transformer and choke coil construction and
characteristics and gives circuit diagrams
and pictures of their use in four tube d.c.
and a.c. receivers, push-pull power amplifiers,
and A B C eliminators. Of special interest is
the material on output transformers for
dynamic speakers. A nominal charge of
fifteen cents is made for the 60 -page booklet.

Tell them you saw it in RADIO

Farrand dynamic speakers are designed to
operate with any make of set using a power
tube. They are made in three handsome
models, each of which is available for three
different types of current supply. One type
uses 6 -volt d.c. for field excitation, one takes

Farrand Dynamic Console Grande.

50 to 125 volts d.c. and a minimum of 40 m.a.,
and a third has a self-contained rectifying
unit for 110 -volt a.c. supply. All types are
equipped with a 25-1 step-down input trans-
former. Each type is also supplied in chassis
form. The Gothic model is a table speaker,
the Tiffany is an upright console of two-tone
walnut, and the console grande is embellished
with carvings. Seven attractive models of
Farrand balanced armature magnetic cone
speakers are also available.

The Peerless dynamic speaker equipped
with rectifier element for light socket opera-
tion is offered either as a chassis, as a ma-
hogany cabinet or as a complete built-in
speaker table. There is also a new model of
a cone speaker installed in a table.

Bacon Speakers

Raoul magnetic speakers are made in a
variety of styles, including cones and exponen-
tial horns of the long air -column type.

Quam cone speakers are made in two types,
a 9 -in. for manufacturers and a 13 -in. for
consumers.

Quam 13 -in. Cone Speaker.
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Simplified - Supply
rhis New Tobe Device combined

with any good two ampere charger,

does away with the need of the

messy A Battery completely.

Dynamic Speaker
Energizer

Any trickier charger capable of delivering 10 of an ampere with

this TORE-A-CONDENSER connected as shown, will furnish

the proper power to energize your Dynamic Cone Speaker.

FOR SALE BY ALL THE BETTER DEALERS

Tobe Deutschmann Co.
ENGINEERS, MANUFACTURERS AND IMPORTERS OF TECHNICAL APPARATUS

CAMBRIDGE, MASS.

Fwwip Tobe Deutschmann Co.711-A/my
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Look This New
Service Instrument Over

After you have seen the new Jewell Pattern
No. 199 A. C. and D. C. Radio Set Analyzer, you
will agree that it has desirable features not found in
similar instruments now available-features that
improve and increase its value in the servicing of
radio sets and equipment.

It is entirely new-designed to meet the present,
up-to-date service demands, with additional features
that anticipate future requirements.

Some of the features which mark it as distinctly
advanced in design are: A new 5 -prong plug
arrangement, simple push button switches for mak-
ing tests, provision for an accurate tube test, a new
cathode voltage test,-all of which are distinct
Jewell accomplishments and worthy contributions to
the advancement of radio. Pattern No. 199

The two instruments, one an A. C. and the other a D. C., have the following ranges:
0-4-8-16-160 A. C. Volts and 0-7.5-75-300-600 D. C. Volts and 0-15.150 Milliamperes. All
ranges are brought out to binding posts and special leads are provided for continuity tests. All
D. C. voltage ranges have a resistance of 1000 ohms per volt.

The instrument case measures 9g x11;ix37,i inches and is covered with genuine Morocco
leather. The complete set weighs 714 pounds and is equipped with a handy carrying handle.

A new descriptive circular No. 2002 gives complete details of its special features. Write
for a copy.

Jewell Electrical Instrument Co.
1650 Walnut Street 1 1 Chicago

"28 Years Making Good Instruments"

AER-O-LAC
The Only Correct Dope for

CLOTH AND CONE SPEAKERS
Any
Size

Containers
from

rA Pints
to

50 Gal.
Drums

./

Sr443
Clumot

,11141

Any
Colors
Bronze
Gold

Silver
Aluminum

Clear
Ready

for
Use

WATERPROOF
Can be used for coating Radio
cases and Consoles, Preventing

Electrical Losses
BEAUTIFUL GLOSS FINISH

This Lacquer is the standard for
all first-class Speakers

Distributors

D. X. Electrical Prod. Corp.
25 Church St., New York

Manufacturers

HENRY V. WALKER CO.
17 John St. New York City
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BitAIDITE
HOOK-UP WIRE
Simply push back the insulation on
Braidite, make your connection, solder it,
and the insulation slides right back into
place, leaving no exposed sections of bare
wire. Braidite holds its shape permanently
after bending, and you cannot scorch or
burn it with a soldering iron. Braidite is
the easiest and fastest working hook-up wire
made, yet it costs less than ordinary hook-
up wires.

If your dealer cannot supply you
write us direct.

25 Ft. Stranded Braidite 35c
25 Ft. Solid Braidite 30c

Made in red, green, yellow, blue,
and black.

CORNISH WIRE CO.
30 Church St., New York

Electrify your battery
set with the Corwico
A -C Adapter Harness.
No rewiring. Ask your

dealer.
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POWER UNITS AND AMPLIFIERS
(Continued from Page 32)

steel container. Under average load it draws
22 watts, supplying a maximum of 135 volts.
It is capable of supplying sufficient plate
current for eight tubes.

Kuprox A B C combination power pack
consists of two units, both using contact rec-
tifying elements and filters and each of which

Kuprox "A B C" Combination Power Pack.

is available separately. The A section will
supply 1 ampere at 6 volts. The B C section
may he had in any one of four models which
supply plate and grid tubes to meet the re-
quirements of various sets and tubes.

The S. M. A B C power supply, model 670,
delivers a.c. filament current and d.c. plate
voltage to an a.c. receiver from a 110 -volt
a.c. source. It delivers 4 amp. at 1.5 volts,
3.5 amp. at 2.25 volts, or .5 amp. at S volts.

Silver -Marshall "A B C" Supply

By means of an '80 rectifier tube with filter
system it delivers a total of 60 m.a. to 'fixed
taps for 22, 90, 135 and 180 volts and for
a variable 3 -voltage tap for 22-90 volts.
Another model without filament transformer
delivers the same B supply. Both models are
available in either kit or wired form.

The Acme line of rectifier -filter systems in-
cludes an A -power unit, a B -power unit, and
a combination of the two to supply all the
current needed by a set having seven 6 -volt
tubes or less. The A unit uses a contact rec-

Acme Dry "A B C" Unit.

tifier and high capacity condenser. The B
unit uses an '80 tube rectifier, filter, and
12,000 -ohm voltage divider to supply 22%,

(Continued on Page 62)



BIG PROFITS
To Be Made

BY DEALERS WHO TURN
BATTERY SETS INTO
POWER AMPLIFIED

A.C. ELECTRICS

Through Powerizer's amazing in-

vention-and effective advertising

-buyers everywhere will be look-

ing for the dealer who makes every

battery set a Power Amplified De

Luxe Electric. Wire for details on

becoming a Powerizer sales and

service station and for Bulletin
PR -1 which tells how to make
every radio or phonograph a power

amplified A.C. All Electric.

RADIO RECEPTOR CO.
106 Seventh Avenue

NEW YORK

Licensed by Radio Corporation of America and
Associated Companies

Now-your own
dealer will make
your battery set
an A. C. De luxe
Power Amplified

Electric
with the

famous

POWERIZER

$ 12"
IF YOU IIAVE A "B" ELIMINATOR
-just hook up Powerizer A and install
new A. C. Tubes. Easily attached or wired
into your set by dealer at nominal charge.

POWERIZER A $12

IF YOU HAVEN'T A "B" ELIMINATOR
-just hook up Powerizer Junior and you
are all ready for complete A. C. operation.
Attach it yourself or have Powerizer
dealer wire it into set at small charge.

$35

GET TONE QUALITY OF $500 to $800
RECEIVER

Ask dealer for demonstration of the Pow-
erizer ... The unit that gives power amplifi-
cation-the richest tone quality in radio. Bring
in those deep tones with amazing realism-
greater volume-greater distance. A Powerizer
for every purse aad purpose.



A New and Finer Appreciation
of RADIO

r.

- ;17 ,

The Model 32 Console

TO BROWNING -DRAKE engineers, the new Model 30 and Model 32 receivers are the embodi-
ment of characteristics long sought for perfect radio satisfaction.

Complete recognition of the art demands admission for telegraphy, radio telephony, television
and a long list of other branches. For the present the greater number of us are interested in the
translation of living entertainment to lifelike reproduction.

For years an audio amplifier system incorporating pure resistance coupling has given Browning -

Drake receivers first claim in the realm of tone quality. Distance reception has always been the
recognized companion of the Browning -Drake name. The careful thought and design applied to
the first Regenaformer has held Browning -Drake receivers far in the lead through a turbulent sea
of broadcast interference.

The new Model 30 and Model 32 receivers are based on the firm foundation of success and
sound technical design. This year's contribution includes increased selectivity through the use of
four tuned circuits, real power amplification, mechanical improvement and cabinet work of the
highest order. A new balanced tension speaker of the Whitmore type is built into these all -electric
receivers, adding to the perfect reproduction of the amplifier system alone.

[DEALERS: Browning -Drake exclusive dealer
franchises are now being granted. Write direct
to the factory before your territory is closed.

Tell them you saw it in RADIO
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Two Good Friends Present--
el/I/other !

THE new Model B Browning -Drake loud speaker combines
a beautifully designed cabinet with the new balanced

tension speaker developed by W. B. Whitmore, and manu-
factured by Browning -Drake under the Air -Chrome patents
pending. The cabinet, in addition to providing an attractive
appearance, adds to the reproduction because of its acoustical
characteristics.

This loud speaker is noteworthy among the models pro-
duced by Browning -Drake because of its unusually even
response to the entire audible scale. Low notes are produced
with fidelity and definition which mark the speaker as a great
advance over contemporary designs. Actual comparison with
the average cone or exponential speaker definitely proves the
superiority of the Model B.

The new Model B loud speaker is 26" high at the ends and is 18" wide. The
depth is 9". The top is, therefore, sufficiently large to accommodate many of the
smaller receivers, if desired. It can be had in a walnut brown or ebony finish with
hand decorated touches which give it pleasing individuality. The list price is
$35.00. Other speakers ranging in price from $25.00 to $75.00 will be demonstrated
by our dealers this season.

The Browning -Drake shield grid Booster is a develop-
ment parallel to that of the shield grid tube. Most of the
receivers constructed or purchased prior to the introduc-
tion of this tube cannot be readily adapted to use it. The
Booster offers all of the advantages of the shield grid tube
without changes in the receiver proper, and is therefore
ideal for use with all older machines. Selectivity and
volume are appreciably increased and distance reception
is greatly improved when the Booster is used. Connec-
tions are extremely simple and no complication in tuning
IS introduced.

The Booster is inclosed in an attractive aluminum shield
cabinet 7"x7"x10". It can be had for use with the
standard D.C. shield grid tube or with the new 15 volt
and 2'2 volt shield grid alternating current tubes. The
list price without tube is $25.00. The Booster is also
available in Kit form at $17.00.

The single control Browning -Drake Kit and the as-
semblies using it are well known to Browning -Drake fans
throughout the world. The universal characteristics of the
Kit make it possible to use dry cell, the standard 5 volt
D.C., or shield grid tubes in either A.C. or D.C. types in
the radio frequency amplifier. If the experimenter plans
to use only the shield grid tube in the R.F. amplifier, a
special shield grid type Kit may be had. The selectivity
and great sensitivity available with Browning -Drake
receivers constructed with the Official Kit are equal to
those characteristics in the finest and most expensive
factory -built receivers. Plans for construction are com-
plete and the most inexperienced builder can be assured
of excellent results. The list price of the single control
Official Kit is $26.00 in either the regular or special
shield grid types.

BROWNING -DRAKE CORPORATION
CAMBRIDGE 1 1 1 MASS.

Tell them you saw it in RADIO



for
BETTER RADIO

A manual of 36 pages and cover-with 88 illustra-
tions and over 20,000 words of practical, concise,
readily understood text-prepared by Austin C.
Lescarboura in collaboration with our engineering
staff. "The Gateway to Better Radio" tells what's
what for bettering your radio receiver, amplifier or
power unit! what's what in A -C tubes, short-wave
reception, improved tone quality, added sensitivity,
and so on! and what's what in interpreting radio
circuits and innovations for best results. Usable,
Unselfish. Unbiased. Just the plain radio truth,
such as you can put to work. ALL FOR 25
CENTS, to defray mechanical costs of publishing!

Order your copy of this manual now --
before it is oat of print - from your
local radio dealer, or direct from us
by remitting 25c in stamps or coin

American Mechanical Laboratories, Inc.
Specialists in Variable Resistors

285-7 N. Sixth St. Brooklyn, N. Y.

CLAROSTAT
Reg. U. S

Every High Grade Circuit
or Receiver Today!

X -L NEW BAKELITE INSU-
LATED PUSH POSTS

The perfect binding post at last! Con-
venient, simple; permanent connections.
You don't have to remember to tighten
them. Push down the X -L, insert wire,
remove pressure. Connection is tight and
will rtay tight. No vibrations can loosen.
Release instantly. Engraved in all stand-
ard markings. Price each, IS cents.
FREE Rig new up-to-date book of wiring diagrams

of all leading circuits. Write today for copy.

XLRadio Laboratories
Dept. J, 1224 Belmont Ave., Chicago, Ill.

WANTED
Radio equipment of standard and
obsolete types. We buy tremen-
dous quantities. What have you?

References
Anglo & London Paris National Bank

Radio Equipment Co.
942 Market Street, San Francisco
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POWER UNITS AND AMPLIFIERS
(Continued from Page 58)

45, 67, 90, 135 and 180 -volt taps; one type
also supplies 41/2 and 45 -volt C bias. The
A B C unit supplies all these voltages and
comes in a metal case 91/2 by 12 by 91/2 in.,
weighing 42 lbs.

A Lincoln ABC power unit for a.c. sets is
available in a steel shielding case 13 in. long,
33i in. wide and 51/2 in. high. Besides supply-
ing 221/2, 90, 135 and 180 -volts d.c. from a

Lincoln "B" Power Unit

'80 rectifier and filter, it furnishes 1.5, 2.25
and 5 volts a.c. for filament heating from a
transformer. The same d.c. voltages are sup-
plied from a separate B unit of the same size
for use with d.c. filament tubes.

The Abox A.C. converter supplies 6 volt
d.c. for 110 volt a.c. through a step-down
transformer, liquid rectifier, and complete

Abox A.C. Converter

filter system. It is equipped with a receptacle
for the B unit and has a master control

switch. Its output is adjustable for sets using
from 3 to 8 tubes.

The new S -M 685 Public Address Unipac
is a 3 -stage amplifier for permanent or port-
able use, and may be operated with micro-
phone, radio receiver, or phonograph record
pick-up. Developing nearly 5 watts of undis-
torted power, this unit is capable of operating
10 to 12 loudspeakers for adequate coverage
of theatres, churches, fairs, and outdoor
gatherings. It incorporates one UY-227 first
stage, one UX-226 second stage, and one 250
power output stage, with two UX-281 recti-
fiers. It is offered completely wired in steel
cabinet or in kit form.

Esco dynamotors and motor generators
are now designed especially to operate a.c. re-
ceivers, speakers and phonographs in loca-
tions where only d.c. power is available.
These are equipped with filters so as to give
results which are claimed to give results as
good or better than secured from 60 -cycle

Esco Dynamotor with Filter for Radio
Receivers

lighting sockets. Dynamotors are recom-
mended except where adjustment of the sec-
ondary voltage is desired, when a motor -gen-
erator should be used. These machines are
quiet running and require a minimum of at-
tention. A small rotary converter without fil-
ter is also available for the operation of a.c.
electric phonographs, without radio attach-
ment, from a d.c. source.

Silver -Marshall No. 685 Public .4 ddress Unipac

Tell them you saw it in RADIO



What Goes Into the Detector Tube
Is Delivered to the Speaker

When You Use the

New REMLER
AUDIO -TRANSFORMERS
Ten years of Remler Radio Reliability are behind this modern
system of audio -transformers. So much ahead of the old-time
transformers that every tone -enthusiast will substitute these new
Remler Units for his present, inefficient equipment.

The Remler Transformer Team

for Dynamic Speakers

(920)
921

(923) Types 900, 901, 920, 921, 922

LL the wide range of frequencies which the dynamic speaker can reproduce-
from the lowest rumbling notes of the organ, to the trill of the flute-will be faith-

fully transmitted to it by Nos. 920, 921 and 923. They are especially designed to
produce maximum undistorted power output from the CX350 (UX250) Power Tube
without overload of the detector or first audio tubes. Their unique construction results
in isolation of the audio frequency currents from the plate supply unit and in a
high gain stable amplifier entirely free from the annoying phenomenon known as
"motor boating."

No. 920 Resonated Primary. A 41/2 to 1 ratio first stage
transformer with primary resonated to give a

slightly rising frequency characteristic at the lower end of
scale to compensate for the falling frequency characteristic of
the higher -ratio second -stage transformer No. 921.
List Price $12.00

No. 921 High -Gain. A 61/2 to 1 ratio second -stage trans-
former designed for use with Transformer No. 920

to produce an amplifier having a flat frequency characteristic
over the entire band of transmitted
frequencies. List Price $12.00

No Saturation. An output impedance -compensating
transformer primarily designed for use following

the CX350 (UX250) Power Tube. Consists of choke, blocking
condenser and transformer whose primary is tapped for best
results from either the CX350 (UX250) tube, or the CX371A
(UX171A) or CX310 (UX210) tube. Secondary tapped for
either magnetic -drive cone speaker or dynamic speaker. Iso-
lates audio current from plate supply unit, assuring stable
operation. Power tube plate current isolated from transformer
windings, eliminating direct -current saturation and providing
faithful reproduction of full frequency band. Current -carrying
capacity 100 milliamperes.
List Price 20.00

No. 923

No. 900 A 3% to 1 ratio first -stage transformer having a resonated primary
and giving special emphasis to the lower frequencies to compensate

for the falling characteristic of the No. 901 Transformer. Transformers Nos. 900
and 901 have frequency characteristic falling sharply just above 60 cycles, making
them ideal for use in receivers employing A.C. tubes in radio frequency, detector
and first audio positions. Designed for use with the No. 901 Transformer in an

employingiifi3er(211 aw CerX4.0 (111,11,2riAce), CX371A ( U X171A ) or $8.00
No. 901 A 334 to 1 ratio second -stage transformer for use with Transformer

No. 900 to produce an amplifier having an overall characteristic
flat over the desired band of transmitted frequencies.
List Price $8.00
No. 922 An output transformer intended to follow a CX112A (UX112A),

CX371A (UX171A) or CX310 (UX210) Power Tube. Primary
tapped to permit best operation with power tube used. Safe current -
carrying capacity 40 milliamperes. List Price $10.00

Remler Audio Transformers ready
for shipment about September I.

SOLD THROUGH JOBBERS
Write for four -page, two-color Bulletin No. 15,
completely describing the new Audio -Transformer.

Chicago

RDivision of 1
GRAY & DANIELSON MANUFACTURING COMPANY

260 First Street
SAN FRANCISCO

Eastern Warehouse, Elkhart, Ind.

EMLE

New York

Tell them you saw it in RADIO



There's a

est-Exclusive Radiorruhe
Mantlacturers in thelVora

5 Reasons
Why you should
use CeCo Tubes.

Because

Because

the exclusive process
of evacuation results
in a more sensitive,
clearer and longer
life tube.

they make any radio
set perform better.

Because

Because

14 inspection tests
assure absolute uni-
formity.

the leading radio ex-
perts use and endorse
them.

Because
you can secure "spe-
cial purpose" tubes
from CeCo not ob-
tainable elsewhere.

At all dealers

CeCo MFG. CO. Inc.
PROVIDENCE, R. I.

Summary of R. M. A. Show Exhibits
(Continued from Page 35)

The electro-dynamic speakers are avail-
able in three units, for a.c. or d.c. opera-
tion and are installed in four console
cabinets, ranging in size from a telephone
stand to large folding door types. The
air column reproducers are available in
four console types, and the magnetic
cone reproducers are in table models
onl).

O'NEIL MFG. CORP., West New
York, N. Y., loud speakers of the mag-
netic cone type in various attractive
models, also dynamic type with or with-
out rectifier.

OPERADIO MFG. CO., St. Charles, Ill.,
three types of exponential, electro-mag-
netic loud speakers, and two styles of
electro-dynamic speakers, including a
unit for installation in console cabinets.

PACENT ELECTRIC CO., New York
City, Phonovox phonograph pickup unit,
equipped with a supporting arm, or for
separate attachment to present tone arm.
Among the features are ability to use
fibre needles, and an arrangement
whereby detector tube in radio receiver
need not be removed when changing
from radio to phonograph. A line of
radio parts and accessories completes
their new items.

PERRYMAN ELECTRIC
City, a.c. and d.c. tubes, for all purposes.

PRECISION PRODUCTS Co., Arbor -
phone radio receivers and loud speakers.

PHILADELPHIA STORAGE BATTERY
CO., Philadelphia, Pa., five a.c. models
of six -tube neutrodyne receivers and two
speakers, a magnetic cone and a dynamic.
All receiver models have the same type
of chassis with single control drum dial
tuning, trimmer, and volume control.
Each has a built-in power unit with '80
rectifier tube. The table models are in
colored metal cabinets with golden floral
decorations, gray, green, red and brown.
There are three consoles, a low -boy, a
high -boy, and high -boy with phonograph.
The consoles have a self-contained loop
or may be connected to an aerial. The
speakers arc in clock and console models,
the latter being designed to support a
cabinet receiver.

PIONEER RADIO CORP., Plano, 111.,
three types of tube a.c. receivers, called
the Peerless A.0 Seven. Available in
either metal or wooden cabinets, or the
shielded chassis may be obtained sep-
arately

POLYMET MFG. CORP., New York
City, moulded Bakelite fixed mica con-
densers, as well as mire wound re-
sistances, by-pass and filter condensers,
grid leaks, potentiometers, arid rheostats.

POTTER MFG. CO., No. Chicago, fixed
paper condensers from .0001 to 50 mfd.

t Tell them you saw it in RADIO

for by-pass and filter also 10 mfd. elec-
trolytic filter condenser for 250 volts.

Q. R. S. Co., Chicago, Ill., radio tube:
for all purposes, especially heavy current
rectifiers for series filament current sup-
ply to either type 99 or A tubes.

RACON ELECT. CO., exponential horns
of the long air column type, as well as
horns for large halls and service where
great volume and range of sound is re-
quired.

RADIO RECEPTOR CO., New York
City. Powerizers, for furnishing B cur-
rent to any radio receiver, as well as sup-
ply a.c. for the filaments of a large
number of factory built receivers, by
means of an adapter harness. The new
Powerizers include a power stage em-
ploying a type 210 power tube, and use
a type 280 rectifier.

RADIO CORPORATION OF AMERICA.
New York City, R. C. A. Radiolas.
radiotrons, loud speakers, B eliminator.

RAYTHEON MFG. Co., Cambridge.
Mass., rectifying tubes, BH full wave
125 m.a., BA full wave 350 m.a. at 250
volts; A cartridge 21/2 amp. at 6 volts:
neon Rino lamp, photo -electric cell, hard
vacuum or gas -filled.

R. B. M. MFG. CO., Logansport, Ind.,
a voltage regulator device for attachment
to a.c. sets so as to regulate the input
voltage to the set. Consists of a trans-
former with eight taps, controlled by a
switch, with indicating buzzer which op-
erates when the correct voltage is
reached.

REICHMANN CO., Chicago, Ill..
makers of the Thorola receiver, a new
line of a.c. and d.c. sets, as well as new
electro-dynamic units and cabinet
models, together with electro magnetic
cone speakers.

REALER DIVISION OF GRAY & DAN-
IELSON MFG. CO., San Francisco, Calif..
several types of new audio frequency
transformers, and a special output trans-
former for use between the 250 power
tube and electro-dynamic speakers. .A

complete line of parts for shielded grid
circuits, single and gang variable con-
densers, drum dials and other accessories.

ROLA COMPANY, Oakland, Calif.,
table and console models of magnetic-

armature and electro-dynamic speakers
with step-down transformer and Mara-
thon rectifier for d.c. field supply.

SAMSON ELECTRIC CO., Canton,
Mass., full line of standard and Sym-
phonic audio transformers, including
push-pull and output types; one. two and
three -stage power amplifiers for phono-
graph or radio sets, A, B and C elim-

(Continued on Page 66)
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Approved Parts
(Transformers, Chokes and

Condensers)

for the

New U X No. 250 Power
Amplifier Tubes

For the popular new U X No. 250
P. A. Tube Dongan laboratories have
perfected a complete line of power
unit parts. You can assure yourself of
the maximum in performance with the
proper Dongan parts, designed spe-
cially for use with this tube.

Illustrating No. 1177 output
Transformers. Chokes and Con-
densers are also mounted in
matched cases similar to the one
shown here.

No. 7568-A power supply Transformer.
No. 1177-A straight power amplifier output

Transformer.
No. 1176-An output Transformer. for push-

pull amplification, designed for all types of
dynamic speakers.

Condensers and chokes for the complete
Filter Circuits.

Set Manufacturers
and

Custom Set Builders
You are invited to consult the
Dongan engineering department
for any desired information for
your particular requirements.
Production on all types assures
satisfactory deliveries.

DONGAN ELECTRIC MFG. CO.
2981-3001 Franklin St., Detroit, Mich.

"RADIO" and "CITIZENS'
RADIO CALL BOOK"

One year subscription to both for
$2.50-the price of "RADIO" alone-If
you subscribe now.

"RADIO," San Francisco

FREE RADIO
BOOK

40 pages chock-full of vital information for radio
set builders. 14 new Aero circuits-receivers, trans-
mitters, radiophones, short wave-fully described.
Complete construction data, schematics, photos, etc.
Exactly the book you've wanted. Write for FREE
copy TODAY. Address AERO PRODUCTS, Inc.,
Dept. 103. 1772 Wilson Ave., Chicago, Ill.
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SUMMARY OF R. M. A. SHOW
EXHIBITS

(Continued from Page 64)

inators; chokes, r.f. and eliminator, con-
densers fixed and variable, filters,
couplers.

SANDAR CORP., Long Island City,
N. Y., a division of the Farrand Mfg.
Co., four electro-magnetic and three
electro-dynamic models, in table and con-
sole cabinets, and with the units available
separately if desired.

SANGAMO ELECT. CO., Springfield,
Ill., a new line of audio frequency trans-
formers in addition to their well known
group of fixed mica condensers.

SENTINEL MFG. Co., Chicago, a six -
tube a.c. receiver with three tuned r.f.
stages, two transformer coupled audio,
rectifier tube and a.c. power unit.

SHAMROCK DYNAMIC ELECTRIC,
Newark, New Jersey, a new table model
equipped for a.c. tubes with built-in
power unit, single dial control, various
types of cabinets, Chinese green lacquer,
ebony, gold, ivory, mandarin red or an-
tique walnut.

SILVER MARSHALL, INC., Chicago, a
new six -tube kit designed by Sargent-
Rayment, employing S. M. specially
wound coils for three shield grid tubes,
a single dial control receiver with indi-
vidual trimmer condenser for each
tuning stage; new S. M. audio amplify-
ing system (3 transformers), main
tuning with National single dial 10 k.c.;
selectivity in congested areas. Receiver
is mounted in and on solid heavy alumi-
num framework with aluminum mount-
ing base, shield cases, and housing. Style
name SM-710, Sargent Rayment Six.
In addition to this kit Silver -Marshall
displayed a complete line of radio parts
which are described in detail elsewhere
in this issue.

SLAGLE RADIO CO., Fort Wayne,
Ind., two new consoles, both of large
size and utilizing the Technidyne circuit.
All electric operated receivers with dy-
namic power speakers in the console
models and provision for phonograph
pick-up connection as well as for loop
operation.

SLEEPER RADIO & MFG. CORP., Long
Island City, ''free models of a.c. electric
receivers equipped with electric clock,
one 6 -tube d.c. electric set.

SONATRON TUBE CO., Newark, N. J.,
33 types of tubes for all purposes, includ-
ing a new model a.c. shielded grid tube.

SPARKS-WITHINGTON CO., Jackson,
Mich., five Sparton "Equasonne" receiv-
ers and one cone speaker. Three use
seven a.c. tubes and two use eight, one
is a table model and the others are con-
soles, with or without speakers. These
are especially designed to give good re-
production for all stations between 200
and 550 meters.

SPLITDORF RADIO CORP., Newark,
N. J., nine types of a.c. receivers, three
of which have 9 tubes, while the re -

Tell them you saw it in RADIO

mainder are 7 -tube models. They are
made in two table models and seven con-
sole types, the latter having electro-
dynamic loud speakers. The sets are all
single dial control, illuminated scale,
with duplex control so that regeneration
can be employed to obtain great sensitiv-
ity when extreme distance reception is
wanted. The sets are available with type
250 tube power amplifiers as well as the
smaller sizes of power tubes.

STEINITE RADIO Co., Chicago, Ill.,
table and console model a.c. sets, includ-
ing a compact table model with single
dial control, illuminated drum dial, and
completely shielded apparatus. The con-
sole models have built-in loud speakers.
and the latter are also available sep-
arately, as a table or console speaker.

STERLING MFG. Co., Cleveland, 0..
a series of meters and test sets for test-
ing all types of receivers and tubes; also
a group of dry and bulb type A and B
power units.

STEVENS MFG. CORP., New York
City, four new models of cone type elec-
tro-magnetic speakers, including two
cabinet styles with the cone concealed.
and two with exposed cone, all for table
mounting.

STEWART-WARNER SPEEDOMETER
CORP., Chicago, Ill., a new a.c. standard
chassis, and five console cabinets and one
table cabinet into which this chassis is
fitted. The table model has a loud
speaker built into the top of the cabinet.
All of the console cabinets except one are
for a.c. or d.c. models, and there is a
d.c. chassis to supply the demand for that
type of set. Both models are single dial
control, with illuminated drum dial,
calibrated in wavelengths, and the table
model is housed in a metal cabinet.

STROMBERG CARLSON TELEPHONE
MFG. CO., Rochester, N. Y., a new AC
receiver, known as the No. 635 Treasure
Chest, employs 7 AC tubes; chassis and
base of sheet steel to enclose all wiring.
New audio amplification system giving
uniform amplification throughout the en-
tire broadcast band. Wires enclosed in
casing filled with sealing compound to
prevent moisture and mechanical dam-
age. Phonograph pick-up jack. Volume
control, single knob varying two resis-
tor units. Range 200 to 550 meters.
Cabinet in American walnut.

SYLVANIA PRODUCTS CO., Emporium,
Pa., radio tubes, for a.c. and d.c. service.

TELEVOCAL CORP., Newark, N. J.,
radio tubes.

TEMPLE, INC., Chicago, air column
and Airchrome speakers.

THORDARSON ELECT. MFG. Co., Chi-
cago, Ill., power transformers, including
filament lighting transformers for a.c.
sets, audio frequency coupling units for
the shielded grid tubes, and a complete
line of other audio frequency coupling
devices, and output transformers.

TIMMONS RADIO PRODUCTS CORP.,
Philadelphia, Pa., loud speakers of cabi-



net and unit type, eliminators and power
amplifiers.

TOBE DEUTSCHMAN CO., Cambridge,
Mass., a new high capacity condenser for

eliminator service, new styles of vac-
uum type grid leaks, resistors, and a com-
plete line of paper condensers for bypass
and filter service.

TOWER MFG. CORP., Boston, Mass.,
four types of electro-magnetic loud speak-
ers, all of the cone type, with decorative
exterior effects in metal.

TRANSFORMER CORP. OF AMERICA,
a.c. transformers for manufacturers and
professional set builders, as well as
chokes, audio frequency transformers,
power packs and other parts for the man-
ufacturer.

TRAVELER MFG. CORP., Chicago, Ill.,
portable radio set.

TYRMAN ELECTRIC CORP., Chicago,
Ill., type 50 five -tube portable receiver,
with a shielded grid tube; also audio fre-
quency transformers, drum dials, sockets
and other parts for the set builder.

ULTRATONE MFG. Co., Chicago, air
column magnetic speakers.

UNITED RADIO CORP., Rochester, N.
Y., Peerless loud speakers, three types of
electro-magnetic cones, and two electro-
dynamic units, the latter having two sizes
of cones, one 7 in., and one 9 in. Speak-
ers are available in table and console
models.

UTAH RADIO PRODUCTS CO., Chicago,
Ill., six new speakers of the cone and dy-
namic types; also speaker units for con-
sole mounting.

VICTOREEN RADIO CORP., for an a.c.
superheterodyne, including intermediate
frequency transformers and associated
equipment, as well as parts for d.c.

WALBERT MFG. Co., Chicago, a com-
plete self-contained eight -tube a.c. re-
ceiver with power unit. Operation is con-
trolled by single dial without supple-
mentary controls. It has four tuned
stages of radio frequency with inductance
tuning.

W E B ST E R ELECTRIC CO., Racine,
Wis., an electric phonograph pickup in
two models, one with supporting arm,
and the other designed to fit in place of
old reproducer on any phonograph, vol-
ume control and terminal connector
block accompany each unit.

WESTON ELECT. INST. CORP., New-
ark, N. J., test meters and sets for a.c.
or d.c. receivers; a.c. meters for flush
panel mounting, as well as the table
types, including a three range a.c. volt-
meter having ranges of 4, 8 a 150 volts,
enabling the complete checking of an a.c.
receiver from the input line voltage to
the filaments of the various tubes.

YAXLEY MFG. Co., Chicago, Ill., re-
sistors, switches, jacks, rheostats and
other parts for the radio set builder; also
convenience outlet flush -plates for house
wiring of radio installation.

ZENITH RADIO CORP., Chicago, Fif-
teen new models, table and console types.
Model 33 is a six -tube set with single
dial control; transparent dial illuminated
from underneath; walnut cabinet; uses
AC tubes; self-contained power plant.
Dial control of this receiver set in circu-
lar recess in cabinet. Model 31, same as
Model 33 but for battery operation.
Model 34, low -boy 6 -tube receiver with
built-in cone speaker. Completely elec-
tric. Model 32, same as 34 but for bat-
tery operation. Model 35, a more elabo-
rate hi -boy with standard 6 -tube AC re-
ceiver and built-in cone speaker. Model
39, a massive console with 8 a.c. tubes
loop operated ; power speaker.

QUERIES AND REPLIES
(Continued from Page 41

Will the oscillator work on 45 volts plate?
Would there be any advantage in shielding
the plate lead from each shield grid tube
to its associated r.f. transformer?-W. H. F.,
East Ely, Nev.

It was found that so little difference could
be noted, in the operation of the 115 k.c.
superheterodyne, with or without the r.f.
chokes in the shield grid leads, that they were
omitted for the sake of economy. Actually,
there is a total of .105 mfd. connected be-
tween the 45 -volt lead to the shield grid
tubes, and ground, so that additional capacity
would be unnecessary. Larger bypass con-
densers in the present arrangement might
help if the B voltage supply had high internal
resistance, but when using a high grade B
eliminator, or a set of B batteries in good
condition, the larger condensers are super-
fluous. An r.f. choke can be placed between
the primary of the first audio transformer and
the plate of the detector tube, with the .0005
mfd. bypass condenser connected between the
plate and the negative filament. It would
help in case there was regeneration in the
detector tube circuit, due to parallel leads,
but if directions for building the set are care-
fully followed, this should not be necessary.
There would be a slight advantage in shield-
ing the plate leads.

Tube

Power Tube Data
D -C Plate

Current Voltage
Plate Grid (Milli- Amplification Plate
Volts Volts amperes) Factor Resistance

Load
Resistance

Max.
Output
(Watts)

CX-350 UX-250 450 80 55 3.8 1800 4000 4.6
400 67.5 52.5 3.8 1850 3700 3.5
350 58.5 44 3.8 2050 4100 2.45

CX-310 UX-210 400 35 16 7.5 5400 11000 1.34
CX-371A UX-171A 180 40.5 19 3.1 1900 3800 0.8
CX-112A UX-112A 180 13.5 8.5 8.4 4850 9700 0.273
CX-220 UX-120 135 22.5 7 3.3 6600 13200 0.105
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Look at
these prints
A complete new system for assembling and
wiring the 115 KC Gerald M. Best Super
Heterodyne. Color charts, showing the entire
wiring operation, step by step. Complete
continuity instructions for the whole assem-
bly and a handy, complete Instruction book
so far ahead of the times that it will surprise
you. These new instructions are printed on
a very large chart, suitable for framing. Your
money most cheerfully refunded if you don't
think the prints are worth ten times their
price.

25c
covers cost of
both the prints
and instruction
book. Sent
postpaid
any-
where. .." j'e4

,A3/44.04

RADIO,
PACIFIC BLDG.,
San Francisco, Calif.

Here is 25 cents. Mail me the new color
chart for wiring the 115 KC Best super and
also the INSTRUCTION BOOK.

'

Name

Street and No

City and State
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SM \i A STATION EVERY

TEN KILOCYCLES

Imo

STATION tuned in for every ten kilocycles-. an average of one hundred stations heard in
ne evening-that is the performance record of

the Sargent-Rayment Six, operated in the heart of
Chicago interference on a warm summer evening.

Silver -Marshall, Inc., is proud to announce the
completion of arrangements with the designers,

Messrs. Sargent and Rayment, whereby their latest radio development can be offered in complete kit form
as the S -M 710 Sargent-Rayment Six kit. This remarkable receiver will be distributed by the Radio Con-
structors Corp. of Oakland, Calif., in the territory west of the Rockies, and elsewhere by regular Silver
Marshall distributors.

It is unnecessary to introduce Messrs. Sargent and Rayment, whose past work on a unique receiver
system, invented by them has made their names well known to every experienced radio fan. Their new
receiver, developed in conjunction with the Silver -Marshall engineering laboratories, needs no other recom-
mendation than the names of its designers, and the full and complete endorsement of Silver-Marhsall, Inc.,
which it carries.

By the seasoned fan, anxious for the finest in radio, the true excellence of the 710 Sargent-Rayment Six
will be fully appreciated, for it is the precision product of two seasons of laboratory research work. It is
truly a finer radio set than has ever been offered to the discriminating fan before, for in it no compromises
have been made with quantity production methods, and none with the taste of those who buy furniture
and not radio performance.

The designers set out to make six tubes do full one hundred percent work. Their success proves that the
ideal radio set of 10 kilocycle selectivity, ample volume, and 2000 to 3000 mile distance range does not
require more than six tubes-if all six are worked at full rating. This contention, acknowledged theoretically
and mathematically correct, remained for Sargent, Rayment and S -M to actually prove for the first time
in practice. How well they have done it is told in the opening sentence of this advertisement.

The 710 Sargent-Rayment Six is a precision laboratory radio receiver. It has been designed thruout as
such. It is like a battleship stripped for action, shorn of every piece of surplus gear. The thick aluminum
shielding and chassis, finished in satin silver and trimmed by black instrument name plates with white
engraving gives to the appearance a beauty and dignity in keeping with the set's fine performance. Elec-
trically the receiver consists of four sharply tuned circuits in a three stage screen grid R. F. amplifier, all
tuned by a single illuminated drum, and provided with individual verniers. One knob turns the set on
and off, and adjusts battery voltage. A second controls volume from zero to maximum. There are no other
controls. Following the R. F. amplifier are the detector and the A. F. amplifiers, using the new Clough audio
transformers which provide unequalled tone quality and high volume. Each circuit is individually shielded,
bypassed and isolated from all others. The set goes together simply and positively, with clear direct wiring.
It is a joy to build, so workmanlike is its design and layout.

To the fan who appreciates and values really fine performance, in a truly precision receiver of great
individuality and distinction, Silver -Marshall unhesitatingly
recommends the 710 Sargent-Rayment Six. The kit for this
receiver is approved by the designers and exclusively mans IMMIIIMIU11=1=1.111111MMI ===== M.MINIIMAM11factured by Silver -Marshall, Inc., is priced at $120.00 com-
plete with cabinet.

Exclusive Distributors West of the Rockies
RADIO CONSTRUCTOR'S CORPORATION

357 12th Street, Oakland, Calif.

SILVER -MARSHALL, INc.
852 West Jackson Blvd.
CHICAGO, U. S. A.

ii A complete booklet written by Messrs. Sargent and I

I Rayment, aided by the S -M engineering staff, is in Ipreparation. It describes the design, construction,
I operation and maintenance of the Sargent-Rayment Six.
I It contains an ample number of large, clear plates. I

I diagrams, and working drawings illustrating every angle
of the set, as well as amplification and selectivity charts.

I It is a treatise of such a generally informative nature as
I to be a liberal education in precision receiver design.

It will be mailed on receipt of 50c in stamps as soon as
I off the press.
I SILVER -MARSHALL, INC., 852 Jackson Blvd., Chicago
I Please send me booklet on the Sargent-Rayment Six,
II as soon as available, for which I inclose 50c.

1
Name

I Address

I City State_

I
  Ns ma EN ___1

Tell them you saw it in RADIO



Special Announcement!
TO THE RADIO TRADE

In order to assure the best possible service to the radio trade west of the Rockies, Silver -Marshall have made Radio
Constructors Corporation their exclusive distributor to the trade on the SM-710 Sargent-Rayment Six Receiver.
A large Pacific Coast Stock will be maintained throughout the season, assuring immediate deliveries. The set will be
furnished to the trade either knock -down, in kit form, or built up, wired, tested, ready to operate.

Our plans call for distribution via the jobber. Jobbers are requested to communicate with us at once for details.
Names of all jobbers will be carried in our advertising throughout the season. Local advertising will be done by us
in co-operation with the local trade.

This is the greatest opportunity ever offered to the Western Radio Trade to identify itself with a national tie-up.
Write us at once.

Outstanding
Features

1. Ten Kilocycle Selec-
tivity, even on locals.

2. All Distance Rec-
ords Smashed. Sets
a new standard.

3. One Dial Control.
Easy to operate.

4. Will absolutely out -
demonstrate any
other set, regardless
of number of tubes
or type of circuit.

5. Every model abso-
lutely guaranteed.

PRICE
$120.00

This includes every-
thing necessary to build
the complete set. Note
that, due to its unique
construction, no "cab-
inet" is required. The
set when put together
forms itself into a
handsomely decorated,
silvery finished con-
tainer.

Full instructions for
assembling, wiring, and
operating accompany
each kit.

Exterior View of Sargent-Rayment Six

WRITE FOR FREE DESCRIPTIVE BOOKLET
The limited amount of space in this ad does not permit us to go into details about the new features of this circuit. We

have therefore prepared a special 16 page descriptive booklet,-"RADIO PAR EXCELLENCE-1929"-which tells about the
Sargent-Rayment Six from start to finish. This booklet, written in plain, understandable language, explains the design of the
receiver and shows conclusively just why we are able to make such wide claims for distance, selectivity and tone on the
Sargent-Rayment Six. We would appreciate the opportunity to mail you a copy. Just send in your name and address.

A Statement by the Designers
"It has long been a recognized fact that too many

tubes were being used in radio sets to accomplish a
given result. In the past, lack of proper tubes has made
this necessary, but with the coming of the shield grid
tube the last obstacle in the way of a perfectly designed
radio set has been removed.

"It has many times been shown mathematically and
theoretically that six tubes, operating at 100% efficiency
would do more than any radio set ever has in the past,
no matter how many tubes it used. In the Sargent-
Rayment Six, we have proved in practice that this is so.
Coils of the highest efficiency, careful shielding, and
correct design throughout have resulted in a receiver
giving radio results little short of amazing. Ten kilo-
cycle selectivity on local stations becomes an accom-
plished fact. Distant stations are brought in with un-
usual clarity and volume, and the concentrated power
of the set pulls weak stations right up through the noise
level, making their announcements fully audible.

"This set closely approaches the ideal for which radio
designers have striven for years, and we take pleasure
in offering it to the discriminating radio owner,-the
one who likes radio entertainment that is not necessarily
confined to local reception."

(Signed) E. M. SARGENT, L. C. RAYMENT

Exclusive Distributors West of the Rockies

RADIO CONSTRUCTORS CORPORATION
357 Twelfth St., Oakland, California

SPECIAL DEALER OFFER
Expires August 1st

This radio season is opening early and we want our dealer
outlets to get lined up at once. In order to make sure that
dealers on the Sargent-Rayment Six get off to a good start we
have arranged a SPECIAL CONCESSION for those dealers
who communicate with us at once. Everyone who con-
templates selling the Sargent-Rayment Six (and those who
do not will be missing the best bet of the season) should fill
out the coupon below and send it to us by return mail. These
coupons positively will not be honored after August 1, 1928.
Meanwhile, they are worth REAL MONEY.

COUPON-Pin to Your Letterhead and Mail at Once

RADIO CONSTRUCTORS CORP.,
357 Twelfth St.,
Oakland, Calif.

I am a dealer in radio parts or a professional set builder as shown
by the attached letterhead (if no letterhead, give name of jobber
from whom you buy), and am interested in your special offer to
dealers on the Sargent-Rayment Six. Without any obligation on my
part, please send me at once full details on this offer.

Name

Addres,

Cit) .0..1 State

Tell them you saw it in RADIO 69



Power --Quality
New Altone---

POWER
SPEAKER

Employs famous DYNA-
TONE ELECTROMAG-
NETIC Power Unit. Kit
includes Baffle Box with
special cloth diaphragm.
The only speaker not af-
fected by climatic changes.
Unit price, $12.50. Enjoy
the best in radio repro-
duction.

Buy without hesitation on our absolute
money back guarantee. Your money back if
not satisfied. Works on any set. Will take the
output of 250 push pull without distortion or
rattling. You will love the rich bass note and
tonal brilliancy.
Complete kit $18.50
Dynatone electromagnetic unit 12.50
Piano units 6.00
3 ft. cone speaker kit 7.50
Altone Balloon cloth speaker 11.50

MAIL ORDERS FILLED PROMPTLY

EXPERIMENTERS RADIO LABS
25 R Church Street, New York

111
rota Chicago's Oldest
Radio Jobbers. The

Most Valuable Radio Catalog.
Write for your copy today-IT'S FREE!

TELEPHONE MAINTENANCE CO.
123-5 S. Wells St., Dept. 86. Chicago, Ill.

ze
Hellu

List
Price
$4 so f<.°- :''

THE SECRET OFTHE IFS

STANDARD REPLACEMENT
TUBEfir'B'SIOIMINATO

......

The use of Ionized Helium gives to
the Raytheon "BH" Tube a superior
ruggedness, a far longer life and a
sustained voltae. Be sure you get a
Raytheon "BH" for your eliminator
when the tube needs replacing, which
is generally every nine to twelve months.

MISCELLANEOUS PARTS AND
ACCESSORIES

(Continued from Page 39)

Model No. 3 embodies a complete filter net-
work for correcting extreme cases where the
load may be as much as five amperes. These
devices by-pass the inductive kick -back

No. 3 Dubilier Interference Device

caused by any make -break sparking contacts
that may exist in motors, transformers, heat-
ers, etc. They are intended for use on a.c.
or d.c. 110-220 volt circuits. They do not
suppress interference which is radiated into
space.

The
denser
tional

Polymet small moulded bakelite con -
has all the electrical and construe -

features of the large sizes combined

charge from a needle point and is recorded
on sensitive paper mounted on a revolving
cylinder driven by a spring or electric motor.
The kit includes a precision printer unit, se-
lective synchronizing relay, a phonograph rec-
ord of a picture transmission for demonstra-
tion purposes in the lack of broadcasting, and
a complete instruction book. It fits into any
standard cabinet with 7x21 in. panel.

The new S -M single and double escutcheon
plates with windows provide an attractive
mounting for custom-built sets. The general
appearance of the single plate is shown here-
with, and of the double plate in the picture

Silver -Marshall Single Escutcheon Plate
and Drum Dial

of the S -M screen grid eight. Each plate is
6 5/16 inches high, the single being 8 inches
wide, and the double 8 7/8 inches wide.
These pictures also show the dials of the
S -M 806 illuminated drum which is con-
trolled by a drum operating a friction drive.
Both right-hand and left-hand models are
provided for 180 -degree rotation, 0-100.

Polymet Small Moulded Bakelite Condenser The Fritts Phono-Consolette, illustrated
herewith, is one of a number of new designs

in a light, compact unit for easy mounting in in radio furniture. This model has a sliding
any position. It is made in all standard sizes. drawer equipped with an electrically-oper-

The Tobe Tipon vacuum mica condenser
is of standard grid -leak size, fitting the ordi-
nary clips for subpanel mounting. It con-

Tobe Tipon Condenser

tains a mica condenser, accurately calibrated
to the desired capacity, sealed into a glass
tube in a high vacuum.

The Tobe-A-Filter consists of a 7600 mfd.
dry condenser cased with two choke coils of

Tobe-A-Filter

proper size to supply humless .4 current
when connected to a two -ampere charger.

The Rayfoto picture recorder kit consists
of a three -tube unit which is plugged into
the loudspeaker output terminals of a broad-
cast receiver in order to receive still pictures
as broadcast by the Cooley system. The unit
consists of the received electrical impulses
into light which is radiated as a corona dis-

Tell them you saw it in RADIO

Fritts Phono-Consolette

aced phonograph turn -table. The lower shelf
on the stretcher is designed for a cabinet
speaker. The upper apparatus compartment
with drop -door is of ample size to hold any
standard make of radio receiver. It stands
41% in. high, 29 in. wide and 17 in. deep. It
is made of dark walnut with burl overlay.

The A -C 171 Pierce-Aero chassis is de-
signed to fit into a desired cabinet or chassis.
It provides three stages of tuned r.f., detec-

A-C 171 Aero Chassis



tor and one stage of audio with a.c. tubes
and one push-pull power stage with two '71
tubes. It has a complete a.c. power plant with
filament transformer and '80 rectifier tube.
The panel is 7x18 in. and is fitted with a
bronze escutcheon and illuminated single
drum dial.

I'he Acme VR-1 is a line voltage regulator
designed to give an almost constant 110 -volt
output from an input which may vary from
90 to 150 volts. It is rated for a 60 -watt
output and has a variation of less than 2 per

Acme YR-1 Line Foliage Regulator

cent regardless of its load up to rating. It ;s
to be inserted between the power socket and
the radio set and is equipped with a plug
and cable, switch and cable, and receptacle
for set plug. It contains no tubes or liquids
and its dimensions are 4% by 7% by 614 in.

The Acme B-8 is a double choke coil of
125 m.a. capacity and having an inductance
of 18 henries in each section. It is designed
for use in power amplifier B supply units and
low power transmitters.

The Acme BH-1 is a power transformer
with 110 -volt 60 -cycle primary designed for
use with high voltage rectifiers and filters
for plate supply to power tubes. It has a
secondary winding for 510 volts and tertiary
connection for 255 volts, all windings being
center -tapped. The secondary current -carry-
ing capacity is 125 m.a., and the tertiary 4.5
amperes. The transformer is enclosed in a
metal case approximately 8 inches over all.

The Sonatron Type X401 detector and am-
plifier tube is of the a.c. heater type drawing
1.05 amperes heater current at 3 volts and
using a maximum of 180 volts plate current.

Sonatron X401

It has a standard four -prong base and cap
top connections for heater current. Its plate
impedance is 8000 ohms and its amplification
factor is 10.

The CECo hi mu tube has an ampli-
fication factor of 16 and is designed for
use in a resistance coupled amplifier. The
filament draws 1.05 amp. at 1.5 volts.

The CECo shielded grid tube is of
the separate heater type drawing 1.5 amp.
at 2.25 volts. It has a 5 -prong socket, with
a control grid terminal at the top. It has a
high mutual conductance and other charac-
teristics comparable to the d.c. shielded grid
tube.

The Dongan filament transformer is de-
signed to supply 4.2 amp. at 1% volts, 1.75
amp. at VA volts, and % amp. at 5 volts for

Dongan Filament Transformer

the filaments of a.c. tubes. It is mounted in
a lacquered case equipped with lamp, cord
and plug outlet, and tap for control switch.

The Bodine electric turn -table is designed
for use in radio phonograph combinations.
It is equipped with a single phase induction

Bodine Electric Turn -Table

motor which has no commutator or brushes
and so causes no interference from sparking.

The Tobe socket aerial not only utilizes
the light circuit wiring as an aerial, but also
allows the use of any electrical attachment

Tobe Aerial Socket

or appliance while serving as an antenna.
It is safe and is neat in appearance.

The Clarostat light socket antenna plug is
a mica condenser which permits the passage
of r.f. current but does not pass 60 cycle

Clarostat Light -Socket Antenna Plug

current. Hence it utilizes house -wiring as an
aerial, being connected to the radio set with
a flexible cord.

Tell them you saw it in RADIO 71

The Greatest Money Value
in Matched Instruments

Electrical units of measurement are not
subject to change. But electrical quantities
can, and do, vary widely when measured with
unreliable instruments.

Why gamble with inferior products when
Weston instruments insure life -time accuracy
at a very moderate cost?

Moreover, the use of bargain instruments
sooner or later results in ruined equipment
and big repair bills.

Think before you buy, and then buy
dependability. Write for Circular "J" on
Weston Radio Instruments.

Weston Electrical Instrument Corp.
600 Frelinghuysen Ave., Newark, N. J.

Pacific Coast Representatives
GRAYBAR ELECTRIC

COMPANY, Inc.
84 Marion Street

Seattle, Wash.
j. H. SOUTHARD
San Francisco, Calif.

A. A. BARBERA
Los Angeles, Calif.

REPAIR SERVICB
LABORATORY
682 Mission Street

San Francisco, Calif.

WESTON
RADIO

I NSTIIIUMENTS
Loudspeaker Perfection At Last

12 19
Dynatone Electro Magnetic

Unit
Approved by Radio

sl Listeners' Guide
Power unit reproduces full

range of both high and low
frequencies without rattling or
'istorting. Unit approved and

endorsed editorially by Radio
News, N. Y. Sun, Radio World
and leading engineers.
Price per unit_______$12.50
3 ft. cone kit 8.50
"iano unit 7.50
kltone balloon cloth speaker

kit 11.50
Mail fird,-, filled promptly.

EXPERIMENTERS RADIO LABS.
Dept. R 25 Church St. New York

Permart
At initgt
Der Thrttoon-

c-4.4.3

CionibtrOftP
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Herman Schnitzel. famed Pacific Coast radio

announcer, has published a little booklet contain-
ing 26 short radio subjects, written in his comical
dialect. These stories have made a hit among
thousands of broadcast listeners who have en-
joyed Schnitzel's lectures. You, too, will get
many a hearty laugh if you read his "works."
Send for Schnitzel's book, "Unt Comes It Now."
Limited supply on hand.

50 Cents Post Paid
"RADIO," Pacific Bldg., San Francisco, Calif.



DEPENDABLE! EVERLASTING!
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100 Volt Edison Element,
Non -Destructive Rechargeable
"B" Battery with Charger $12
140 Volt with Chemical Charger___ $17
180 Volt with Dry Trickle Charger $24

Complete knockdown batteries, all
sizes at reduced prices. Detector and
Intermediate voltages plainly marked.
Greater volume and clearer than any

other eliminator.

Use this coupon
to receive our interesting booklet.

---------
SEE JAY BATTERY COMPANY
913 Brook Ave., New York, N. Y.
Please mail me at once your FREE illus-
trated booklet describing your batteries and
power units, without any obligation to me.

Name

Street & No.

Town State

BeYourOwn Broadcaster

fool
Your

itndSThe Sky Is the Limit
A New Idea for a Radio Party!

The mystic Home Broadcaster is
attached to any radio set in a jiffy.
No skill required. Stretch long ex-
tension cord into another room or
closet, press the switch button on
the microphone which automatically
cuts off radio reception and you
begin to broadcast.

Then the Fun Begins!
Sing-Joke-Play-The sky is the

limit Release the button and radio
reception comes through once more. Slip a Home
Broadcaster in your pocket when you go to the
next radio party and see what happens. It is not
necessary to remove the Broadcaster from the Set.
It can be left permanently connected to the Set as it
will not interfere with radio reception. The Broad-
caster is therefore always ready for instant use.

Send No Money!
Pay postman $4.95 plus postage for the Home

Broadcaster outfit consisting of Microphone, Special
extension cord and adaptor plug. State whether you
want the Type U. X., using 4 -prong detector tubes
or Type A. C. using 5 -prong detector tubes. If you
are not entirely satisfied your money will be returned.

ELBA PRODUCTS MFG. CO.
726 Atlantic Avenue, B'klyn, N. Y., Dept. 115

free %,
A Continental Control Switch will be
given free with a one year subscrip-
tion to RADIO ($2.50) if you act
immediately. Only a few on hand.

"RADIO"
Pacific Building San Francisco

Nema Annual Meeting
During its annual meeting in Chicago the

week of June 4, the Radio Division of the
National Electrical Manufacturers' Associa-
tion went on record as favoring the increased
use of higher power by broadcasting stations.
They also recommended to the Secretary 3f
Commerce that the radio inspectors, working
under the Secretary of Commerce, be supplied
with adequate apparatus for the accurate
measurement of the carrier frequencies of
broadcasting stations.

During the last session of Congress, many
voices were raised against the use of high
power by broadcasting stations, the loudest
of which was that of Representative Edwin L.
Davis of Tennessee, who boldly announced
that 10,000 watts was the largest power
which should be permitted any broadcasting
station. The scientific basis for his stand was
not indicated. The attitude of the transmit-
ter section, National Electrical Manufactur-
ers' Association, expressed at their annual
June meeting is in direct opposition to that
of Representative Davis and those others who
sympathized with him.

"The radio manufacturer and the radio lis-
tener have a strong parity of interest," said
Louis B. F. Raycroft, vice president of NEMA,
"It is to the interest of the radio manufac-
turer to see that the radio listener is not only
supplied with the best possible radio receiver,
but that he is also supplied with the best pos-
sible broadcasting stations. He cannot gen-
erally receive satisfactory broadcasting sig-
nals at all hours of the day and night, winter
and summer, in most locations, unless the
broadcast stations which furnishes him his
programs is of sufficient power to provide him
with a strong signal under all conditions. We
shall have to revise our ideas of the power
of broadcasting stations if the listener is to
have generally the signals to which we be-
lieve he is entitled.

"We all know the radio art is changing
rapidly and it is as surely changing in re-
spect to the power required from our broad-
casting stations to suit modern ideas and con-
ditions as it has changed in respect to re-
ceiving apparatus in the past seven years.
Some voices have been raised against the
use of higher power, but those are the voices
of those who will not see the situation as it is.
As the general level of power is increased,
just so will the general satisfaction of the
listener improve."

The NEMA recommendation to the Secre-
tary of Commerce and to the Federal Radio
Commission on the questions of higher power
follows:

Power 35.30

Stations 19.68

"Whereas the question has been discussed
publicly as to what if any power limits
should be placed on broadcasting stations,
and whereas the gradual increase of the
power of many well-known broadcasting sta-
tions has resulted in better broadcast service
to radio listeners generally and whereas, the
increase of power is in the public interest,
convenience and necessity: therefore, the ra-
dio transmitter section of the National Elec-
trical Manufacturers' Association hereby ex-
presses its opinion that the increase of power
broadcasting stations is highly beneficial and
feel that this betterment of the radio broad-
casting art should not be hampered by unde-
sirable restrictions."

In proposing that the Department of Com-
merce be allowed adequate technical appara-
tus for the proper checking of broadcasting
stations, disapproval of the action of the di-
rector of the Budget at the last session of
Congress is seen. Only a fraction of the fi-
nancial budget requested by the radio section
of the Department of Commerce was allowed.

The radio service, Department of Com-
merce, charged as it is with the detail work
of administering the radio act requested suffi-
cient funds for additional personnel and ap-
paratus to properly carry out the provisions
of the Radio Act. The full recommendations
of the NEMA radio transmitter section com-
mittee follow:

"WHEREAS, in many cases, measure-
ments made of the carrier frequencies of
broadcasting stations are not based upon com-
parisons with recognized and respected stand-
ards of frequency, and whereas many of the
broadcasting stations do not regard the pres-
ent equipment of the radio supervisors of the
Department of Commerce as suitable for the
purpose of accurately measuring the carrier
frequencies; THEREFORE, the radio trans-
mitter section of the National Electrical Man-
ufacturers' Association expresses hereby its
sympathy with and support of the efforts of
the Department of Commerce to obtain suit-
able equipment for checking the frequency of
broadcasting stations. Further, that NEMA
urges that the Radio Supervisors be supplied
with such equipment at the earliest possible
date."

In order to show in a graphic way the ex-
act comparisons by radio zones of broadcast-
ing facilities proportionate to the population,
area, power and number of licenses, the ac-
companying chart has been prepared by
Ralph H. Langley of the Crosley Radio Cor-

(Continued on Page 77)

19.34 7.80 27.31 1024

16.40 14.55 3067 18.68

Zone 1 2 3
Population

Area

--Radio Division, NERA

4 5
22.73 22.69 2.3.1.4 22.83 8.59

3.63 6.93 21.33 18.42 49.68
Comparison of Broadcast Facilities by Zone.;
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AUDIO TRANSFORMERS
(Continued from Page 38)

shown in Fig. 2, Curve "E", showing the
amplification obtained with S -M 225 and 226
transformers and one standard audio tube,
or the amplification between the detector out-
put and the power tube grid circuit. Curves
A, B and C show the results with three
other makes of high grade transformers and
Curve D the performance of two low-priced
transformers employing the Clough system.

The Clough idea for audio frequency trans-
formers is used by the Lincoln Radio Cor-
poration in the types which are uniformly
housed in copper cases 31/2 in. high, 2 11/16
in. wide and 3 3/16 in. over two mounting
feet. No. 105 is a first audio with 41/2:1 effec-
tive ratio and with practically a flat curve
from 200 to 8000 cycles and rising character-
isticly between 65 and 200 cycles. No. 106 is
a second stage with effective ratio of 31/2:1
and a frequency characteristic like that of
No. 105. No. 107 in an output transformer
for power tubes. No. 106 has been found to
give, in conjunction with a screen grid tube,
an amplification of forty-two times for fre-
quencies between 32 and 8000 cycles.

The Transformer Corporation of America
transformers include medium and large size
designs of 2:1, 3:1, and push-pull models as
well as 1:1 output transformers. They have

T.C.A . Audio Transformer

clean-cut laminations of silicon steel and
their coils are vacuum -impregnated. They
are capable of reproducing the very low
notes. The T. C. A. Amplipack No. 631 sup-

T.C.4 mplipack

plies 5.3 amp. at 1.5 volts, 1.75 amp. at 2.25
volts, 5 amperes at 7.5 volts, and 100 m.a. at
500 volts for a 210 push-pull amplifier and
for an a.c. electric set. This company also
manufacturers a complete line of small step-
down and step-up power transformers for
professional set builders. They specialize on
the manufacture of chokes for use in battery
eliminators as well as in r.f. circuits.

NEW SHIELDED
SUPER -10

5 Screen Grid R. F. Amplifiers

4 Stage Power A. F. Amplifier

A new and Superior Receiver,
representing highest type of effi-
ciency obtainable, in point of
extreme range, selectivity, and
quality of reproduction.

Illustrated literature gratis

Complete Constructional Blue Print,.
$2.00, postpaid

NORDEN-HAUCK, INC.
Builders of Highest Class Radio

Apparatus in the World

Marine Bldg., Philadelphia, Pa.

Cable Address "NOR!!A UCK'

Set of Three Coils with
Plug-in. Base, $l0comp.
Plug-in Coils, $2.50 es.

Base only, St es.

N..v. the 'anions Hammarlund lowloss.
space -wound coils may be had in plug -it'
form. A set of three coils covers the low -
wave band from 20 to 80 meters. Special
coils supplied for higher wave lengths. The
variable primary coil has phosphor -bronze
flexible connections and is integral with the
Bakelite base. Friction holds it at any
desired coupling.

Write for special folder
HAMMARLUND MFG. CO.

424-438 W. 33rd St., New York
aca. Tdctciav

ammarlundPat C'S/Oro
PRODUCTS

THIS MONTH ONLY
To those who subscribe to "RADIO" for
one year at $2.50 we will send, postpaid,
free of all cost, a CONTINENTAL control
switch for automatically turning on and

off your battery charger. These switches
retail for $3.00. Only a few on hand.
Better subscribe now. "RADIO," Pacific
Building, San Francisco, Calif.

LINCOLN ANNOUNCES

fnaltrIgirl
Curve "A" is Lincoln 105 first stage
transformer. Curve "13" is Lined e Hs:
second stage transformer. Curve "C" is
it $101)0 high-grade audio transformer
of standard make. All curves are under
actual amplifier operating conditions.
Note absolute Lincoln superiority.

All Lincoln transformers
can be identified by the
satin -copper case .5Si'
high,144' wide, and
over mounting

REVOLUTIONARY
A. F. TRANSFORMERS!
1NCOLN offers new radio transformers of phe-
nomenally high amplification and prec o

manufacture, designed by Kendall Clough. Look
at the actual operating curves for these new Lin-
coln products! Where have you ever seen such
high amplification and excellent frequency char-
acteristics as these new transformers offer!

The new 105 first stage audio transformer has
an average effective ratio of 4.4:1-nearly 50'.,
more than other more expensive transformers.
The 106 second stage audio transformer is 3.7:1
or nearly 25"; more than other types. And the
tone-it simply must be heard to be appreciated,
so far superior is it to that of ordinary $8.00 and
$12.00 transformers. No matter what set you
have, or what you're going to build. Lincoln's
are the best audios, for they'll give you finer tone
-end 50',;, more amplification on weak signals.

POWER UNITS-B and ABCrrWO new Lincoln power supplies, one a "B"
I eliminator only, and the other a complete
"ABC" power supply for A. C. tube sets, are con-
tained in attractive brown crystalline steel shield.
ing cases, long and narrow so that they may he
placed in a radio set cabinet by the receiver itself.
Each case is 11' long over two mounting feet.

344' wide, and 51j" high, or Ed over the single 280 type tube used.
Model 110 B power unit delivers from 180 to 200 volts at 50 to 60

m. a. from the "high voltage" binding post, and 223.4, 90, and 135
volts from other posts. From a special post, a variable voltage of 223,,l,

to 90 volts is available. This powerful eliminator will operate any set
of one to ten tubes, and is especially designed foe high quality Lin-
coln audio amplifiers, its filtration being remarkably fine.

The model 110 -ABC unit furnishes just the same B voltages, plus
1.5, 2.25 and 5 volts for up to five 226 tubes, three 227 tubesand four
112A tubes. C voltage is obtained by suitable bias resistors in ant
A. C. set. Type 110B is priced at $36.00, and type 110 -ABC at 819.00
retail list, fully guaranteed. Both will operate from any 105 to 120

volt, 60 cycle alternating current lamp socket.
Lincoln will soon have ready a new receiver kit of wonderful tone.

excellent selectivity and sensitivity-a set that brings DX right into
the Lincoln offices in a steel building night after night.

Send 2c for all data on new Lincoln products.

ILINCOLNRAIDIC CORPORATION
329 SOUTH WOOD ST. - CHICAGO - ILLINOIS.
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Simplifies
I. Tube control-No knobs
2. Wiring-Short leads
3. Panel design-No drilling
4. Tuning-No hand rheostats

Only AMPERITE can automatically keep the tern.
perature or voltage of the filament constant despite
variations in "A" battery voltage. Particularly es.
sential with eliminators. Proved for 6 years to be
indispensable in every radio circuit. Do not con.
fuse with fixed filament resistors. Accept only
AMPERITE. Price $1.10 with mounting(inU.S.A.)

At all dealers.
Write for Free "Amperite Book" of season's baa rienadn
and latest construction data. Address Dept.

Radial! Co.. 50 Franklin St.. New York

PERITEIRCO

"SELF-ADJUSTING"Rheartat

111=111111111.101.1=111111.1

Potter Manufacturing Co.
No. Chicago, Ill.

Pacific Coast Offices
905 MISSION STREET

San Francisco California

Gerald Best's
SUPER BLUE PRINTS

The complete working plans in full size for
building the new incomparable Gerald Best
115 Kilocycle superheterodyne with full in-
structions for building.

SIAn Pet set. Postpaid anywhere in theMI U. S. Send remittance by cash,
check or money order. Stamps
also accepted. "RA D I 0," Pacific
Bldg., San Francisco, California.
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RADIO KIT REVIEWS
(Continued from Page 40)

recorded results obtained from those who
have constructed this receiver.

The new S -M "Screen -Grid Eight" is a
custom receiver kit, has five screen -grid r.f.
tubes, detector, and two -stage audio am -

The new S -M No. 740 "Coast to Coast"
screen -grid a.c. receiver kit has one stage of
222 -type screen -grid radio -frequency with
227 -type detector; one 222 -type screen -grid
audio amplifier and 171 -type second -stage
power tube, providing enormous amplifica-
tion and permitting complete light socket
operation. Two drum dials and unusually
large coils permit hair -line tuning and selec-

S-M 730 Short -Wave Receiver and Plug -In Coils

plifier. The steel cabinet, finished in rich
coloring, is included in the kit. Every neces-
sary part is supplied wherewith to custom
build one of the finest receivers that can be
had.

The new S -M 730 "Round the World"
short-wave receiver, with one 222 -type
screen -grid tube in the r.f. stage, employs
the new S -M 131 plug-in coils. It is most
ingeniously assembled upon aluminum plates
which, when erected, comprise the cabinet,
size 14 inches long, six inches deep, and 6
inches high. Four separate coils provide a
wave -length range from 17.5 to 204.5 meters.
Both a complete kit No. 730 and an essential
kit No. 732 are provided. Or by dropping
the two -stage audio amplifier a two -tube
Short -Wave Adapter (S -M Kit No. 731) of
remarkable efficiency is available.

tivity. The tone quality is of the highest
order, by virtue of the new S -M 255 and 256
audio transformers. In conjunction with the
S -M 670 -ABC power supply and S -M No.
700 cabinet and chassis, a complete a.c.-oper-
ated receiver is provided.

Case Neutrodynes are made in two types,
each using standard a.c. filament tubes. The
six -tube type has three stages of neutralized
tuned r.f. amplification and the seven -tube
has four stages. Each is fitted for a '71 tube
in the last audio stage. The six -tube set is
supplied with a cabinet and the seven -tube
with either a spinet console with cone speaker
or deluxe console with air column speaker.
The entire tuning system is mounted on a
rigid aluminum casting. The condensers are
shielded and "floated" on the same shaft. The
power plant, with its '80 tube, is a separate
unit.

Chassis for Seven -Tube Case Neutrodyne
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PUBLIC ADDRESS SYSTEM
(Continued from Page 24)

in the overall frequency characteristic as
is apparent from the curves of Fig. 2.
This is caused by the input capacity of
the A tube, 50 mmf. or more, moving
up or down along different points to
the potentiometer. This capacity com-
bines with the transformer leakage
reactance to cause a resonant peak at
some high frequency. The arrangement
shown tends to smooth out the rising
characteristic of the transformers shown.

The plate of the second tube works
into the next transformer T3 through
a special circuit to raise the low fre-
quencies. This circuit consists of a
25,000 -ohm shunt resistance R. for feed-
ing in the plate d.c. supply, and a series
condenser C. used to resonate the pri-
mary of the transformer T. to about 50
cycles. Resonating the primary with this
condenser causes a larger voltage to be
set up across the secondary of T. at the
resonant frequency. By this means it is
possible to put an actual bump in the
gain frequency curve which will be
higher than at say 1000 cycles. By using
a 0.2 mfd. condenser here a bump is put
in which tends to make up for the small
drop in the other three input transform-
ers, leveling out the frequency charac-
teristic on the low end.

The secondary of the transformer T.
has another equalizer in the form of R,
which puts a droop
characteristic. Its action is explained by
the following: there is a capacity be-
tween the two windings, primary and
secondary, which is charged by the in-
duced voltage set up in the secondary.
The charging current flows to ground
through the resistance R7 causing an emf
opposite to that of the secondary induced
voltage in its effect on the grid of the
tube. At low frequencies the charging
current is very small, due to the small
capacity, so its effect is negligible, but
at high frequencies the current is high
so the bucking emf is high. This reduces
the hump in the high frequency charac-
teristic of the transformer and if the
resistance is large enough, it may act-
ually drop the high frequencies down
lower than at say 1000 cycles. This is
what has been done by means of R, in
order to make up for the rising charac-
teristics of transformers T2, T. and T4.
There are tricks to all trades, including
the equalizing of audio frequency ampli-
fiers.

As can be seen from the curves of
Fig. 2, the amplifier is very good up to
over 7000 cycles per second, which may
be desirable for some purposes but is
not when a phonograph is used. In fact,
it is doubtful whether it is desirable to
go above 5000 cycles in any case, so a
"scratch filter" L1 C, is shown dotted
across the output of the third tube. Per-
sonally, I use this filter at all times as
it reduces some of the microphone hiss or

phonograph needle scratch. With a
henry choke and a .002 mfd. condenser,
it resonates between 5000 and 6000
cycles, cutting this off and in effect all
above the resonant frequency. The
choke can be 1600 turns of No. 36 wire
wound on a small iron core in. cross
section. An adjustable air gap in the
core should be provided, and for
henry value, the gap should be about
1/64 in.

The transformer T. is a push-pull
input type, having a very good frequency
characteristic. Its slight ill effects are
compensated by the equalizers previously
mentioned. The transformer center -tap
connects through a resistance to the cen-
ter of the filaments of the power tubes.
The plate current of the two power
tubes flows through this resistance R.,
giving a negative bias to the grids of
the power tubes. The 2 mfd. bypass
condenser Cs is connected across R. in
order to prevent this stage from howling
if the two tubes are not exactly matched.
In practice, for maximum undistorted
output, a value of resistance of from
1000 to 1200 ohms for R. is correct for
310 -power tubes. For the type C X 350 -
power tubes, a 750 -ohm resistance should
be used. This resistance should be
capable of dissipating 10 watts in heat
in order to safely carry the required
current.

The output of the push-pull tubes is
connected through a double choke as
shown and through two 4 mfd. condens-
ers to the loud speaker jacks. For most
loud speakers, more power in sound can
be obtained by means of a series connec-
tion when a pair of 310 -power tubes are
used. A better impedance match will
result when two or three, or even four
loud speakers are connected in series as
the load, than when only one is used.
If only one speaker is to be used in the
final installation, a push-pull step-down
output transformer should be used in
place of the double choke and two 4 mfd.
condensers.

A short-circuiting switch S2 across the
output of the speakers is used in turning
the amplifier on or off in order to avoid
loud cracks or bats that occur when any
changes are made in microphone current,
or such adjustments.

Little needs to be said *put the power
supply. The power transformer having
the plate supply winding and two fila-
ment windings, is in the same case with
the two chokes L2 and L.. One type 381
rectifier tube is used and it supplies the
load quite easily without overheating.
The condensers C5, C6, C9, Cioi and Cu
should be rated for 1000 volts d.c. work-
ing voltage, and of approximately the
values shown. The condenser C. and
also the other condensers can be of a
lower rating, say 500 volts. The
values of the resistances R9 were
worked out for the combination of tubes
used. These resistances should be able
to dissipate about 25 watts or so in order
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t.mc iidc ity - by auto.
maticall, keeping tube filament voltage
constant, despite "A" battery variations.

PERITE
PICO 00.11.

The "S E LF-ADJUSTING"Rheartat
eliminates hand rheostats. Simplifies win
log, tuning, panel design. Particularly

.sentia I I. h BatteryEliniinators.Aceept
only Antperlte. 81.10 mounted (U.S.A.)

FR RE- "Amperite
.Z.," Book" of latest circuits
q;-and construction data.
4 1, rite Dept .R .7.

RADIALL CO.
50Franklinst.,Newyork

R. R. Panel Meters
IMPROVE YOUR PSET

Use them to maintain
accurate voltages and
currents so maximum re -

No. 390 caption efficiency is as-
sured.

Cat No. Type Price

Panel Voltmeters
326 For reading DC voltages, 0-6 volts $1.65
335 For reading DC voltages, 0-8 volts 1.65
310 For reading DC voltages, 0-10 volts 1.65
316 For reading DC voltages, 0-16 volts 1.65
337 For reading DC voltages, 0-50 volts 1.65
339 For reading DC voltages, 0-100 volts 1.75
342 For reading DC voltages, 0-150 volts 1.75

Panel AC Voltmeters
351 For reading 0-15 volts AC $2.25
352 For reading 0.10 volts AC 2.25
353 For reading 0-6 volts AC 2.25

Panel Milliammeters
311 For reading 0-10 milliamperes DC $1.95
325 For reading 0.25 milliamperes DC 1.85
350 For reading 0-50 milliamperes DC 1.65
390 For reading 0-100 milliamperes DC 1.65
399 For reading 0-300 milliamperes DC 1.65
394 For reading 0-400 DC 1.65

DC Pin Jack Voltmeters
306 For No. 25 and No. 28 Radiolas, 0-6

volts DC $2.50
308 For No. 20 Radiola, 0-6 volts DC...... 2.50 

"B" Eliminator Meters
346 For testing B battery eliminators,

grid bias voltage across resistors,
batteries, etc.; 0-300 DC scale $4.50

347 For same as No. 346, except scale is
0.500 5.50

B. C. L. Radio Service Co., Inc.
218 Fulton Street New York City

BRUNO "Book of Hook-ups." 25 cents
Mail Orders Promptly Filled

Send for Free Catalog

THERE IS A

FERRANTI
Audio Frequency Transformer

for every requirement

Get the very best in audio amplification.
Know how to use it. The 1928 Ferranti Year

Book contains 60 pages of useful informa-
tion, including circuits and instructions for
building receivers, power amplifiers, etc.

Sent anywhere for 15c in coin. Stamps not

accepted.

FERRANTI, INc.
130 West 42nd St., New York, N. Y.



Practical"--4

Radio Telegraphy
A new book, worthy of a place in any
radio man's library. Written by Arthur
R. Nilson, Director West Side Y.M.C.A.
Radio Institute, New York and J. L.
Hornung, Chief instructor, West Side
Y.M.C.A. Radio Institute, New York.
A book expressly for radio students
preparing to become radio operators. A
fine general handbook for those having
to use and care for modern radio trans-
mitting and receiving equipment. Every
commercial operator should have this
very latest down -to -the -minute book.
Wonderful help to those who contem-
plate taking commercial operator's ex-
aminations.

380 PAGES
Bound in cloth. 223 Illustra-
tions. Will be sent postpaid
upon receipt of price to any
part of the U. S. or Canada.
Edition limited. Prompt ac-
tlsn necessary.

.00

PUBLISHERS OF "RADIO"
433 Pacific Building San Francisco

WHAT'S
WRONG

WITH
YOUR

SUPER?
Jeems Super Trouble Shooter,
most complete, accurate, sure-
fire method of locating trouble
in any superheterodyne. Chart
comprises 16 symptoms, 130
possible causes; result of ten
years' trouble finding on
supers. By mail 50 cents.

"A DOLLAR A MINUTE"
Ors It builds, writes:

Los Angola:, Calif.
"Made $5.00 in five minutes servicing a rape.

no one had bran able to fur. Your Jamas chart
showed me the trouble in a minute."

1. B. R.

It's easy to locate trouble with 
Jeems Super Trouble -Shooting
Chart. Quick, handy, accurate.

ROBERTS RADIO SERVICE
Caxton Building

Chicago, Ill.
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to provide a good margin of safety. A
set of six 5000 -ohm resistances makes
a good combination.

In wiring up such a set or system, the
filament and plate battery leads should
be cabled. All high voltage leads as well
as the output leads from the 310 tubes to
the loudspeaker jacks should be of heavy
rubber -covered wire. No. 14 ground
wire is quite satisfactory. The 71/2 -volt
a.c. filament leads to the push-pull tubes
should be twisted and kept away from
all other leads in order to prevent a.c.
induction. With the transformer layout
as illustrated, the wiring is quite simple
and direct, most of the leads being less
than 2 in. in length. The microphone
lead from the connecting block to the
current measuring jacks, and from the
jacks to the input transformer, should be
shielded. This can be done most readily
by running a pair of No. 18 DCC "bell
wires" inside of a copper meshing. This
copper meshing or tubing should be
grounded to -il battery, as should all
transformer and condenser cases also.

The output leads from the 310 tubes
should be twisted together, and kept
several inches away from the preceding
amplifiers. For the same reason the plate
current jacks should be mounted in the
shelf beside the output transformer or
choke.

When the system has been completed,
a very careful check of the wiring should
be made. When the power is turned on,
the plate current for each 310 tube
should be between 20 and 30 milliam-
peres. The 112 should draw about 8 to
10, the / tubes each about 21/2 to 4, and
each button of the microphone should
not be unbalanced more than 50 per cent.
Generally a little tapping or gentle
shaking of the "mike" will restore the
balance to reasonable values. Incident -

LIST OF PARTS FOR PUBLIC
ADDRESS SYSTEM

T,-Microphone input transformer 200:
100,000 ohms.

T, and T.-3:1 ratio audio transformers.
T,-Push-pull input transformer.
T2- Push-pull output choke.
L,-% henry choke.
L2 and L.--30 henry chokes (in power

transformer case).
C,=1 mfd. (500 volt type).
C=2 mid. (500 volt type).
C,=0.2 mfd. (VO volt type).
C.=2 mfd. (Sgvolt type).
C,=4 mfd. (1000 volt type).
C.=4 mfd. (1000 volt type).
C.,=.002 mfd. (mica).
C5=6 mfd. (500 volt type).
C0=2 mfd. (1000 volt type).

mfd. (1000 volt type.)
C11=2 mfd. (1000 volt type).
R,=0-200 ohm potentiometer.
R,=0.1 megohm.
R.=.25 megohm.
R4 = 25 00 0 ohms (heavy duty).
R2=0-500,000 ohm volume control poten-

tiometer.
R.=25000 ohms (heavy duty).
12,=0.1 megohms.
R.=1000 ohms (heavy duty).
R.=20,000 ohms (heavy duty).
R10=10000 ohms (heavy duty).
S-S=Straps between binding posts.
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ally, be sure that the current is turned oft
from the "mike" before touching it if you
want it to last for a long time. These
two -button microphones cost from $7'
to $150, so it behooves one to be ex-
tremely careful in handling it. The
"mike" should be suspended on 8 small
springs and a flexible three -conductor
cord run to the amplifier connecting
block. If this microphone lead is over
25 ft. long, it should be shielded, using
the latter as the third or common return.
In most "mikes" the common return is
to the heavy metal casing with the two
button connections, one to the "bridge"
and the other to the center button on the
opposite side. A glance at a "mike" will
clear up this matter.

The loudspeakers should not be located
near the amplifier or microphone, be-
cause of feedback. Unless directional
horn type loudspeakers are used, it will
be necessary to have the microphone 5(1
to 150 ft. from the loudspeakers, or
what is preferable, in a separate room.
This is necessary in order to prevent
sound from the loudspeakers coming
back into the "mike" and setting up a
howling or singing tone. Needless to
say that in any installation, the volume
control should be set below the begin-
ning of the howling or singing point.

Usually a good ground connection
should be made to the battery lead
in order to reduce hum and to stabilize
the amplifier. Because of the very high
gain of the complete amplifier, it may be
desirable to shunt the volume control at
the transformer secondary with a 100,-
000 or 250,000 ohm metalized leak.
This depends a good deal on the sensi-
tivity of the microphone which is used.
Perhaps it should be emphasized here
again than an ordinary telephone trans-
mitter cannot be used because of its poor
frequency characteristic.

VOLUME CONTROL
(Continued from Page 26)

frequency choke. If the resistance is con-
nected between antenna and ground,
volume control may be obtained very
nicely by connecting the grid of the first
tube to a slider on this resistance, thus
using more or less of the voltage drop
along this resistance as the input voltage
to the tube. For smooth control, the re-
sistance should not be greater than about
2000 ohms. An ordinary 2000 ohm
potentiometer can be used here very sat-
isfactorily.

Summarizing, then, we see that fila-
ment, plate, and grid voltages should be
left at their rated values in the detector
and audio frequency amplifier circuits
to avoid distortion. The control should
be ahead of the detector, so that distor-
tion will not be introduced through over-
loading a tube handling audio -frequency
currents. The control should not affect
the damping of the radio -frequency
tuned circuits.



NEMA ANNUAL MEETING
(Continued from Page 72)

poration, and chairman of the NEMA com-
mittee on section activities.

On this chart, there are ten cylinders. The
bottom cylinders show the area and the pop-
ulation of the five zones created by the Radio
Act of 1927. The diameter of the cylinders
is proportional to the area of the zones, while
the height of these cylinders is proportional
to the population.

Note that the first four zones are closely
alike in population but that the fifth zone is
much lower than any of the other four. The
areas of the zones differ greatly. For in-
stance, the fifth zone is thirteen times the area
of the first zone. The upper cylinders show
the number and total power of the broadcast-
ing stations assigned to each zone. The di-
ameter is the number of stations and the
height is the total power.

The results of balloting for officers gave
to Louis B. F. Raycroft of the Electric Storage
Battery Company the vice-presidency and
leadership of the radio group for another
ear. This is Mr. Raycroft's third term in

office. In the division dealing with trade and
merchandising problems, George A. Scoville
was re-elected chairman of the Merchandis-
ing Council, and H. Curtis Abbott was chosen
vice chairman. Mr. Scoville is with the
Stromberg-Carlson Company, and Mr. Abbott
is general sales manager of the Crosley Radio
Corporation.

In the important technical committee sec-
tions, L. W. Chubb of the Westinghouse Com-
pany was chosen chairman of the radio re-
ceiver section; George Lewis, Arcturus Radio
Company, head of the vacuum tube section;
H. L. Olesen, Fansteel Products Company,
head of the power supply section, and Julius
Weinberger, Radio Corporation of America,
head of the radio transmitter section.

The merchandising and technical sections
of the NEMA meet twice annually to settle
upon standard radio technical and commer-
cial practices. The technical section has pub-
lished the only commercial radio manufactur-
ing and engineering standards now in exis-
tence in the United States. The member radio
manufacturers of NEMA make more than 80
per cent of all the radio receivers sold in
the United States annually.

At the June Chicago meeting of NEMA,
the important radio market analysis "The Ra-
dio Market" was issued, the first accurate
study of radio market statistics ever made. It
is already in use by most of the radio man-
ufacturers and distributors and advertising
men in the industry and has been hailed as
one of the most important contributions to the
merchandising and advertising of radio prod-
ucts ever made.

Fhe Raytheon BA rectifier tube is of
ionized helium type and is designed to supply
1, B and C voltages for a complete radio set.
It has an output rating of 350 m.a. at 210
volts and has regulating characteristics
which tend to compensate for variations in
load current. It is designed for a maximum
input voltage of 350 R. M. S. per anode.
It has standard tube -base anode connections
to the usual filament prongs. Cathode con-
nection is to the usual plate prong.

The Muter a.c. power unit utilizes an '80
rectifier tube to supply 40 m.a. at 220 volts
from a 110 -volt a.c. source. It also supplies
1.5, 2.5 and 5 volts for filament current from
a step-down transformer. It is equipped with
five positive B leads for 45, 67, 90, 135 and
180 volts. Similar units supplying 30 m.a. at
180 volts or 40 m.a. at 220 volts are also made
for use with either Raytheon or '80 tube recti-
fiers, but without transformer for filament
supply.

STATION KFYS

United Fruit Steamer, "La Perla."

By Its Operators
The shack on the La Perla is laid out about

amidships on the boat deck, with a large
battery room on the port side, operating room
in the middle and operators' quarters on the
starboard with doors opening out to either
side of the boat deck.

The transmitting equipment consists of an
R. C. A. ET 3626 750 watter with QSYs
covering everything between 600 and 2500
meters. It is panel mounted and the set itself
is in the battery room. A Y2 kw wireless
specialty QS -500 spark completes the trans-
mitters. These outfits are probably the best
sets of their size manufactured. They, also,
are panel mounted and very compact, taking
up only a space of approximately 2 by 6 ft.
We average 9 amps radiation on 600 with
this baby outfit, which has every other kw
outfit I've ever seen beaten to a frazzle, as
the majority of them are lucky if they put
out 6 amps.

The receiver is also W. S. apparatus, con-
sisting of receiver and two stage amplifier
unit. It resembles the old SE type Navy
Standard with a few improvements.

The emergency equipment consists of 100
Edison cells stacked neatly away in a rack
in the corner of the battery room; the charg-
ing panel being mounted between the tube
transmitter and the spark. This panel is as
high as the shack walls and divided into
two portions, the upper half having switches
controlling the emergency lighting circuits
while the bottom half's switches control the
ship's juice to the shack and regulating rheo-
stats for charge and discharge of battery
unit, 220 volts d.c. being used for charging.

The whole layout is handy, as almost
everything can be controlled from a seated
position. The table is at the forward end of
the operating room and stretches from wall
to wall. On the extreme right is the starter
control of the tube set which consists of start
and stop buttons, rheostat for adjustment of
filament voltage, and filament voltmeter.
Next is the receiver with a spacing of about
six inches between it and the amplifier unit,
a small hand key for use on the spark outfit
being placed between the two units. Follow-
ing the amplifier unit come the rest of the
keys; a straight one for the tube, and a
cootie and bug with connections for use on
either spark or tube. The file is in the ex-
treme right-hand corner of the table with the
horn, and a small desk is attached to the
table on the right which accommodates the
mill. Table lamps are t use over the re-
ceiver and mill. A desk' for the filing of
passenger traffic and a settee complete the
furniture. The entire shack is laid out in
white enamel with mahogany trimming and
furniture.

Two ops hold down the job, maintaining
a continuous watch, and most of the traffic
is handled on schedule withijor own stations,
working Castilla, Hondu (UA), and
Cartago, C. R. (UR), daytimes, on 1800 and
2400 meters; and Miami, Fla. (WAX), and
New Orleans (WNU), on 750 meters at
night. We are practically QSO with these
during the entire voyage from KPH to
Puerto Limon, Costa Rica. We also have
hourly schedules with T.R.T. ships on 750
meters, but these are not so good along the
northern part of the run, as considerable
QRM is experienced around that wave.
However, this doesn't mean a lot with the
bunch of QSYs that practically all T.R.T.
ships can cover. With local business KPH
can usually be carried about 1000 to 1200
miles south on long waves daytimes, so the
files are usually kept pretty clean. Guess
that's about all, so shall close with an invita-
tion to any of the gang to come down and
look us over.

Tell them you saw it in RADIO

Protects
A -C Tubes-
Improves reception!
hxcessiNe soltage burns out A -C
tubes, filters and step-down trans-
formers. They are built to oper-
ate on 110 volts. In many cities
the normal line voltage is from
112 to 118 volts. In most cities,
too, the voltage varies with the time
of the day. These "surges" burn
out tubes, and harm sets.

1Virt A -C Voltage Regulator
No. 2 1 1

prevents these troubles. It will pro-
tect your set and tubes. It eliminates
A -C "hum." At the same time, it
enhances the tonal quality of your
set and gives
truer reproduc-
tionofmusicand
the speaking
voice.

Costs only
$ 2 . 2 5 . If
your dealer
cannot sup-
ply you, send
direct. Get
yours today!

WIRT
A.0 VOLTAGE
REGULATOR

CABLE
TO
se r

TURN TIAIS
RING TO
CONTROL
VOLTAGE

INOICATOR

PINS TO
CONVENIENCE
OUTLET

WIRT COMPANY
5221 Greene St., Philadelphia, Pa.
Makers of "Di m-a-lite"aini"Dim-a-lamp"

Amazing
RADIO

RECORDER
Developed!

POPULAR
demand has produced a

recorder that now proves the loca-
tion of stations received. Covers the
entire field of 864 stations. Users write
us that U. S., Canada, Mexico and
West Indies are at their command;
with adequate equipment for reference.

The only known method of
proper selection. Price: $2.35
complete, with 100 colored

indicators. Sent postpaid.
Money back if not entirely satisfied

RADIO RECORDING CO.
Dept. 9-R

1554 W. Sixth St., Los Angeles, Calif.

THREE-FOOT CONE STILL
UNSURPASSED

3 Ft. "E. R. L." CONE KIT
All frequencies at any volume. All
tones from high to low. Kit contains
famous DIRECT -DRIVE UNIT,
Fonotex, Apexes, Extension -rod, and
booklet of instructions.
PRICE PER KIT $8.50
Reproduces lower frequencies better
than any other speaker. Fully Guar-
anteed throughout. Send for Free
Radio Log and Circular.

Mail Orders Filled Promptly

Experimenters Radio Labs.
25-R CHURCH ST., NEW YORK

77



GET A SET
OF SPINTITE
WRENCHES

FREE
The Publishers of "RADIO" have 500
sets of brand new STEVENS SPIN-
TITE RADIO WRENCHES in stock
which will be given free to those who
subscribe to "RADIO" for one year
at $2.50. The retail price of these
wrenches is $1.25 per set of three. A
set of these 3 wrenches, in standard
packages, will be given free to the first
500 people who send us a one year sub-
scription to this magazine. We will
pay the postage.

The wrenches are standard sizes and
will be of great help to the builder of
radio sets, mechanics and others. They
are the "ROUND STYLE" wrenches
and, although intended primarily for
round head nuts, they are equally prac-
ticable for square or hexagonal nuts.
A set of universal wrenches for your
workshop without cost if you subscribe
now. Get your subscription into the
mails today.

RADIO
Pacific Building

SAN FRANCISCO, CALIF.

Resumption
of Service by

GERALD M. BEST

THE demand for properly matched
Intermediate Frequency Trans-

formers has caused the resumption of
this one service by Radio's Calibration
Laboratory. The matching is person-
ally done by Gerald M. Best, technical
editor of Radio. Prompt and accurate
matching is assured. As D. B. Mc -
Gown is no longer associated with this
laboratory, no other testing or repair
work is done.

Mail orders are solicited when
transformers are carefully packed
in box suitable for re -shipment.

Price $3.00 per set

Calibration Laboratory

Pacific Radio Publishing Co.
433 Pacific Building

SAN FRANCISCO, CALIFORNIA

QUESTIONNAIRE FOR RADIO
ENGINEERS

(Continued from Page 28)
ameter of the grid wires. The distance be-
tween grid and plate also has an effect, but
not as much as the plate to filament. If the
plate load impedance is equal to the plate
impedance, the maximum transfer of energy
will take place, and as the load impedance
becomes less, the energy transfer becomes
proportionately smaller. In r.f. amplifiers,
the load impedance is usually much smaller
so as to permit the proper degree of selec-
tivity being attained, since with a very high
plate impedance and high load impedance,
the selectivity would probably he poor.

10. Upon what does the voltage ampli-
fication factor of a three -element tube de-
pend, and where does this factor appear in
the equation for the amplification in an
audio frequency amplifier?

Depends on the number and spacing of the
grid wires, their position with respect to the
filament and plate, and is known as the
amplification constant, represented by the
Greek letter Mu (a). This factor appears
in the formula for the mutual conductance of
a tube where Gm=a/Rp, Rp being the plate
resistance. When defining the voltage ampli-
fication of a tube, it is usually expressed as
Mu times the input voltage, and when a
transformer is also to be figured in the result,
its turns ratio is multiplied by the amplifi-
cation factor of the tube, to get the total
amplification per stage.

11. What factors internal and external to
the vacuum tube affect its input impedance?

The inter -electrode capacity and the load
in the plate circuit are the chief factors.

IMF

IMF '.70M1/. RfC

.B
Fig. 5

12. In Fig. 5, is shown one stage of a
"broadcast band" amplifier. Discuss the
circuit with respect to the technical features,
keeping in mind the problem of cost re-
duction.

The 1 mfd. bypass condensers shown in
the diagram are all unnecesArily high in
capacity. Economical design consistent with
satisfactory operation would call for the
elimination of all these condensers, and the
substitution of a condenser of not more than
.1 mfd., betweenfte plate side of the r.f.
choke and ground. It is quite probable that
a condenser of .006 mfd, would do at this
point. The condenser in series with the tun-
ing condenser is superfluous. Admitting that
the filament circuit is not grounded, as shown
in the diagram, it would be better to ground
the filament, awl save the cost of the con-
denser. The r. hoke in the plate circuit is
larger than need be, and in most factory
built sets is omitted, unless it is part of an
impedance coupled scheme.

An "electric set," according to the R. M. A.
standard nomenclature, is a radio receiver
operating from the electric light line, without
using batteries. If it employs tubes which
obtain filament or heater current from an a.c.
line without the use of rectifying devices, but
with built-in tube rectifier for plate and grid
voltages, it is an "a.c. tube electric set." If it
uses current supplied by a d.c. line it is a "d.c.
tube electric set." If it is designed to be oper-
ated from batteries it is a "battery -operated
set." If the latter is connected from a power
unit operating from the electric light line and
supplying filament and plate potentials to the
tubes, it is a "socket -powered set."

-8 Tell them you saw it in RADIO

"RADIO" and "CITIZENS'
RADIO CALL BOOK"

One year subscription to both for
$2.60-tne price of "RADIO" alone-If
you subscribe now.

"RADIO," San Francisco

"RADIOBUST ER"
112 Page Book of Radio Fiction

by Mathison
$1.00 POSTPAID

"RADIO," San Francisco

Phonograph
Motor actual sending - messages.

radiograms, etc. Any speed. Complete Course (6
tapes) FREE. Thirty times as many words as any
other instrument. Avail yourself of the TELEPLEX
for a quick mastery of the code. Write for booklet R.
TELEPLEX CO., 76 Cortlandt Street, New York.

the Code
Wireless or Morse-at home
with the TELEPLEX Auto-
matic Code Instructor. No

better method for self -in
struction exists. Quick--
EaryThorottgh. Endorsed
by U. S. Navy. The only

instrument that Reproduces

Visual
Communication

A new department start-
ing in the next issue of
"RADIO." Edited by an
authority on radio picture
transmission.

WATCH FOR IT

NEW BOOKLET
On Audio Amplification, A. C.
and D. C. Power Amplifiers, and
Specially Developed Receivers-
How to Get Better Tone, Volume
and Power.
Newest circuits. 30 pages with diagrams

and photographs.
Send 10c to cover mailing cost

FERRANTI, Inc.
130 West 42nd St., New York, N. Y.

POWER UNIT
Save 75% of cost of Electro-Magnetic Power

Unit. All parts factory-made-easily put to-
gether-A modern driving unit in knockdown
form-complete only $6.75. Send for circular
or send us your order-GUARANTEED.

TUNBAR RADIO CO.
26 Cortlandt St., New York

Send for Free Catalog
Airplane Cloth Speaker

It contains many bargains in all types
of Cone Speakers, Units, complete parts
to build all types of cone speakers.
Also the latest parts of the New AIR-
PLANE Cone Speaker. Accessories.
ACCUSTI-CONE, 1 No. 7th St., Phila., Pa.



She Comfortable
Great NorthernHotelCHICAGO
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Former Guesrs
resent 90 Per Cent

tofhe Dail Arrivals
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Of .

TRAVELERS select the
Great Northern for its won-

derful location in Chicago's
"loop". They return because
the large comfortable rooms,
homelike environmen t, a t ten-
t ive service, excellent food and
moderate charges snake it an

ideal hotel.

400 Newly Furnished Rooms
$2.50 a day and up

Sample Rooms
$4.00, $5.00, $6.00

$7.00 and $8.00

WALTER CRAIGIIEAI)
Manager

Dearborn St. from Jackson to Quincy
New Garage One -Half Block

4

RADIOADS
A CLASSIFIED ADVERTISING

SECTION READ BY BETTER
BUYERS

The rate per word is eight cents net.
Remittance must accompany all adver-
tisements. Include name and address
when counting words.

Ads for the August Issue Must
Reach Us by July Fifth

NAVY BARGAINS: 50,000 volt Leadin in-
sulators, new $4.50 each, cost $30.00. 18 -inch
aerial insulators, new, $1.25 each; new Leyden
jars, .002 Mfd., 12,500 volts, Pyrex Glass, $1.50
each; Motor -generators and generators. 500 cycles.
900 cycles and D.C. Attractive prices, all sizes
up to 5 K.W. New Navy Ship Transmitting sets,
tube and spark. Lot used 3 phase A.C. motors from
30 to 450 H.P. Write. Tell what you want, can
get anything. Commercial or Navy radio. D. B.
McGOWN, 1247 Forty-seventh Ave., San Fran-
cisco, Calif.

SUPERHETERODYNE (1927 model Beat)
neatly built to specifications; black crystalline
aluminum panel; "Radio" Laboratory matched
parts; new tubes; without audio stages. $95, or
in attractive walnut finish console $120. With
audio, filter, add $20. Priced less than wholesale
for quick sale. Particulars: Harold Reavis, 1373
Laveta Terrace, Los Angeles, Calif.

SELL: Magnavox Dynamic. Kolster Six. Citi-
zen's Super Nine. Radiola's Eighteen and Twenty.
Radiola hundred A Loudspeaker. Radiola 26
Portable Superheterodyne. Ithaca Trap Gun.
Century Camera. BRACKENRIDGE. HARRI-
SON. OHIO.

SET BUILDER SELLING OUT offers All
Electric Super, Western Electric Intermediates, all
electric screen grid 4. Many parts, sets, kits.
meters. Sell at half regular prices. H. A. Newby,
San Rafael. Calif.

GENUINE WESTERN ELECTRIC VTI
TUBES $1.00: DeForest 201A tubes, $1.00; Gen-
eral Electric G-10 standard base Neon lamps, as
described in May QST, "Amateur Television."
Sent C.O.D. Wm. Wagner, 819 DeKalb Ave.,
Brooklyn, N. Y. C.

MEN-BIG PAY. SOUTH AMERICAN
fare, expenses. South

American Service Bureau, 14,600 Alma, Detroit,
Mich.

MAKE MONEY WITH PATENTS! We offer
patents with money -making possibilities; circular
free. Floyd Clymer, Denver. Colo. (3T)

YOUR RADIO TROUBLES are over with
Hoff's Radio Trouble Finder, Log and Station
Book, also Dictionary, illustrated. Write for circular.
John McQuade, 129 North Port St., Baltimore, Md.
Desk 2. (7T)

WANTED-Two Complete Files of
"RARIO" for 1927. Must be in per-
fect condition. Write, stating price.
Box 400, "RADIO," Pacific Bldg.,
San Francisco.

ANOTHER SPECIAL OFFER!
NEW

GOULD
The New and Improved

Gould Kathanode l'ni-
power type AC -6k (6volt) Automatic "A"
Power Unit with built-in
relay. Throws the charger
on and off and controls a
"B" battery Eliminator if
one Is to be used.

Fundamentally different
from any other automatic
_rhneging ./1.!' power do
vice on the market. List Price, $39.50

Special $15.50
Extra

AMERICAN SALES CO., 19.21 WARREN

Automatic
Radio "A" Power

Its Kathanode construc-
tion Insures longer life
and is an exclusive pat-
ented feature being used

KATHANODE

Unipower
by the U. S. Government
in their submarine Bat-
teries which are furnished
by Gould. Its high capac-
ity makes it especiallyadaptable to heavily
worked or power tube sets.

Equipped with a noise-
less Balk te ChargingUnit, which has four
graduated charging rates
and in addition one booster
rate (1% amps.), which
always keeps the batten,
fully charged.

Operates on 110-120 volt
60 cycle A.C.

ST., NEW YORK CITY

Tell them von saw it in RADIO

Always the
Best !

Citizens' Radio
Call Book

Spring Edition

Radio's
Greatest

Publication

Latest circuits, world's larg-
est station list, helpful hints
for the fan, and a wealth of
radio data for the listener,
set builder, jobber, dealer
and experimenter.

On Sale Everywhere

50c
Published by

CITIZENS' RADIO
SERVICE BUREAU

508 South Dearborn Street
CHICAGO, ILL.
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I Will TrainYou
at Home to Fill

a Big -Pa
RadioJo

Here.i the
PROOF

Made $185 in
Three Weeks
Spare Time

"I have met with
continued success.

For instance, re-
cently I realized
 profit of $185
in three weeks,

$1.50 an hour. I have been
making good money almost
from the time I enrolled. The
N. R. I. has put me on the
solid road to success."-Peter
J. Dunn, 901 N. Monroe St.,
Baltimore, Md.
Made $588 in One Month
"The training I
received from
you has done me
a world of good.
Some time ago
during one of our
busy months I
made $588. I
am servicing all
makes of Radio receiving sets.
My boss is highly pleased
with my work since I have
been able to handle our entire
output of sets here alone."-
Herbert Reese, 2215 So. E St.,
Elwood, Indiana.

Earns Price of Course in
One Week Spare Time

"I have been so busy with
Radio work that I have not
had time to study. The other
week, in spare time, I earned
enough to pay for my course.
I have more work than I can
do. Recently I made enough
money in one month spare
time to pay for a $375
beautiful console all -electric
Radio. When I enrolled I
did not know the difference
between a rheostat and a coil.
Now I am making all kinds
of money."-Earle Cummings,
18 Webster St., Haverhill,
Mass.

If you are earning a penny less than $50 a week, send
for my book of information on the opportunities in Ra-
dio. Its FREE. Clip the coupon NOW. A flood of gold
is pouring into this new business, creating hundreds of
big pay jobs. Why go along at $25, $30 or $45 a week
when the good jobs in Radio pay $50, $75 and up to
$250 a week. My book "Rich Rewards in Radio" gives
full information on these big jobs and explains how you
can quickly become a Radio Expert through my easy,
practical home -study training.

Salaries of $50 to $250 a week not unusual
Get into this live -wire profession of quick success.

Radio needs trained men. The amazing growth of the
Radio business has astounded the world. In a few short
years three hundred thousand jobs have been created.
And the biggest growth of Radio is still to come. That's
why salaries of SO to $250 a week are not unusual.
Radio simply hasn't got nearly the number of thoroughly
trained men it needs. Study Radio and after only a short
time land yourself a REAL job with a REAL future.

You Can Learn Quickly and Easily in Spare Time
Hundreds of N.R.I. trained men are today making big money

-holding down big jobs-in the Radio field. Men just like you
-their only advantage is training. You, too, can become a
Radio Expert just as they did by our new practical methods.
Our tested, clear training makes it easy for you to learn. You
can stay home, hold your job, and learn quickly in your spare
time. Lack of education or experience is no drawback. You can
read and write. That's enough.

Many Earn $15, $20, $30 Weekly
on the Side While Learning

My Radio course is the famous course "that pays for itself."
I teach you to begin making money almost the day you enroll.

My new practical method makes this possible. I give you SIX
BIG OUTFITS of Radio parts with my course. You are taught
to build practically every type of receiving set known. M. E.
Sullivan, 412 73rd Street, Brooklyn, N. Y., writes: "I made
$720 while studying." Earle Cummings, 18 Webster Street,
Haverhill, Mass., "I made $375 in one month." G. W. Page,
1807 21st Ave., Nashville, Tenn., "I picked up $935 in my
spare time while studying.'

Your Money Back if Not Satisfied
I'll give you just the training you need to get into the Radio

business. My course fits you for all lines-manufacturing, sell-
ing, servicing sets, in business for yourself, operating on board
ship or in a broadcasting station-and many others. I back up
my training with a signed agreement to refund every penny of
your money if, after completion, you are not satisfied with the
course I give you.

ACT NOW -64 -page
Book is FREE

Send for this big book of Radio
information. It won't cost you a
penny. It has put hundreds of
fellows on the road to bigger pay
and success. Get it. Investigate.
See what Radio has to offer you,
and how my Employment Depart-
ment helps you get into Radio
after you graduate. Clip or tear
out the coupon and mail it
RIGHT NOW.

J. E. SMITH, President,
Dept. 6-R

National Radio Institute
Washington, D. C.

Fm lgrnent Service to all 6

RADIO
NEEDS

TRAINED
MEN!

mates

You can build
100 circuits with
the six big outfits
of Radio parts

I give you

Find out quick
,16i1c;it'about this

tJ procticaliw
to big pay

SO Tell them you saw it in RADIO

J. E. SMITH, President,
Dept. 6-R, National Radio Institute.
Washington, D.. C.

Dear Mr. Smith: Kindly send me your big book
"Rich Rewards in Radio," giving information onthe big -money opportunities in Radio and your
practical method of teaching with six big outfits.
I understand this book is free, and that this placesme under no obligation whatever.

Name Age
Address

City State
Occupation



GENERAL RADIO
TYPE 441 PUSH-PULL AMPLIFIER

x a search for an amplifier which would give the maximum in quality and volume, theI
push-pull method has proved particularly satisfactory. This type of amplifier in the last

stage provides the speaker with ample power to faithfully reproduce the full frequency range
that is now being broadcast without tube overloading.
A push-pull amplifier draws no alternating current from the plate supply, a fact of great
importance if socket power is used, as the impedance of the power unit does not affect the
amplifier. This results in improved reproduction of sustained notes, particularly of low
frequency.
Other advantages of the push-pull system are, a reduction in hum when alternating current
is used for filament supply and for equal power output, a reduction in the plate voltage
required.
The Amplifier is supplied completely wired.

Type 441 Amplifier
For use with UX 226, CX 326, UX 171, CX 371, UX 210 or CX 310 tubes.

Input Inductance 30 henries
Input turns ratio 1 :2.25

Output impedance ratio 12:1

(Whole primary to secondary)
Price completely wired $20.00

Licensed by the Radio Corporation of America, foi radio, amateur, experimental and broad-
cast reception only and under the terms of the R. C. A. license the unit may be sold only
with tubes.

GENERAL RADIO C9
If we can be of any assistance to you in supplying technical information we welcome
your correspondence. Have you a copy of our latest bulletin No. 929 in your files?

If not a post -card will bring one.

3 0 State St., Cambridge, Mass. 274 Brannan St., San Francisco, Calif.



In the Finest Sets
Faradon

rj
Nor,

A, THE R. M. A. Show the latest and
finest radio equipment is presented.

Playing no small part in this advanced
standard of quality and dependability is
the Faradon Capacitor, specified by man-
ufacturers because of satisfactory service
rendered.

When you buy a new set, kit, ^ or
replacement parts, insist that the electro-
static condenser be of proved reliability-
Faradon.

WIRELESS SPECIALTY
sr APPARATUS COMPANY

Jamaica Plain, Boston, Mass., U. S. A.
Established 1907

Electrostatic Condensers for All Purposes
19?

Pr,,t 0/
THE JAMES H. BARRY COMPANY

SAN FRANCISCO, U. S. A.


