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MAGNAVOX Dy#amiCcSPEAKERS

e 9 1
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ceAristocrat Model

Beautiful butt burl walnut
cabinet finished in two tones.
For A-Rattery Operation $60
For AC OCperation . . . . $70

¥

“Dynamic realism is radio’s newly ac-
knowledged refinement. .. originally
sponsored by Magnavox. Every tone
rich, full and vivid . .. over entire au-
dible range. A cascade of volume. ..
without distortion. America’s finest
radio sets are made with Magnavox

= “ . -. .
Beverly Model 3 AeE Speakers as built-in equipment.
Gracefully proportioned cabinet
finished in light mzllhogany. 5 FIRST »
For A-Battery Qperation . . .$50 DYNAMIC
For AC Operation . . . .. . $60

Oakland California Chicago, Illinois

Other floor and table models up to $175.

Units only,;, DC 330, AC $40.
281
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rﬁle phantoms of music

INSTRUMENTS—golden notes—for-
merly lostto radio now come through
broadcast receivers in full tonal beauty.
No longer does the bass viol come in
thinly on overtones alone—no more do

the shrill notes of the piccolo at top.

register die away in a shrill, reedy ab-
surdity. The modern radio has TONE!

Better broadcasting—better tubes—
better speakers—but it has remained for
Sangamo to build transformers to match
these improvements. And particular at-
tention is called to Sangamo Push-pull
transformers! The Sangamo Push-pull
InputTransformerhasanextremelyhlgh
primary inductance to secure faithful

S W B a—

amplification of low notes and an accu-

rately divided secondary insures practi-
cally identical frequency characteristics.
There are Sangamo Push-pull Output
Transformersto matchthe impedance of
the various type power tubes and special
Output Transformers for dynamic speakers.
In the Sangamo line there are trans-
formers which permit set builders and
manufacturers to produce the real tone
fidelity. Are you ready for us
to send you the data?

Sangamo Condensers
Molded in Bakelite—unchang-
ing value under all conditions
of service.

now become

FALITY/

/! AN
—

Tone!

X"’ Line Transformers
Type AX straight audio ampli-
fication, list price__..__. $6.00
Type BX Push-pull Input unit,
list price....._.__.___._. $6.5
Type CX-171 Push-pull Out-
put transformer, for 171 or
250 power output tubes for
cone speaker, list price._$6.50
Type DX, same as CX except
for 210 and 112 power tubes,
list price.....____.___._. $6.50
Type HX Push-pull Output for
t710r 250 Power output tubes
tomatch the impedance of mov-
ingcoil of Dynamicloud speak-
ers, listprice________.___ $6.50
Type GX, same as HX except
for 210 and 112 power tubes,
listprice.________ ________ $6.
Type E output choke to match
impedance of the various type
power tubes, list_..____. $5.0

“A”’ Line Transformers
(Similarto*“X’linebut with
special core metal to give
slightly better curve)
Type A straight audio amplifi-
cation, list price______. $10.00
Type B Push-pull Ioput trans-
former for all tubes, list price
_____________________ $12.00
Type C-171 Push-pull Output,
for1710r250type powertubes
with cone speaker_____ $12.00
Type D-210, same as C except
for 210 and 112 power tubes
........................ 12.00
Type H-1 71, Push-pull Qutput
for 171 or 250 power tubes for
Dynamic speaker______ $12.00
Type G-210, same as type H
except for 210 and 112 tubes,
listprice.._____...__.__ $12.00
Type F Plate Impedance for use
as a choke to prevent oscilla-
tionandforimpedancecoupled
amplifiers, list. oo $5.00

SANGAMO

ELECTRIC COMPANY

Springficld, Illinois

For 29 years preeminent manufacturers of electrical precision instruments

1061 Howard Street, San Francisco

Pacific Coast Offices:

Tell them you saw it in RADIO

750 Subway Terminal Building, Los Angeles
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of a remarkably effective short-wave re-
ceiver using the Marshall circuit. Frank
C. Jones continues his series on the
design of radio receivers; he also tells
how to measure the r.f. resistance of
coils. Harry R. Lubcke presents infor-
mation on the construction of an inex-
pensive high range voltmeter. Max P.
Gilliland exposes some mystifying mind
reading tricks by the aid of a midget
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a tentative system of terminology for
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band pass filters for use with screen-grid
tube r.f. amplifiers. G. F. Lampkin details
the 8CAV method of remote control by
radio. A. Binneweg, Jr., describes a
constant-frequency 20-meter transmitter.
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“You Can Forget the Condensers—If They Are

e

Thordarson Power Paeks
Type 574 for use with the
Ratheon BIi tubes or the
Elkon Metallic EBH recti-
fier.

Type 575 for use with 210
type tubes and 281 rectifier
tubes.

Type 1152 for use with 210
and 250 type tubes and 281
rectifier tubes.

Type 1120 for use with 280
type rectifier tubes or the
Elkon E-80 metallic recti-
fier.

There

S

|
Speeially designed for |
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No Substitute

No amount of lurid claims by
nimble-penned advertising
writers will take the place of
quality in the final analysis—
the operation in your power
supply.

Ever since the advent of Radio.
Dubilier has been the manu-
facturers’ standard —and the
set builders’ stand-by. Buill
in every Dubilier Condenser
is a factor of safety which is
your safeguard for years of ser-
viee without failure.
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for Quality!
DUBILIER LIGHT

SOCKET AERIAL
—% 4 Moulded Bakelite Product™

Bring in programs with a
minimum of interference. Do
away with the unsightly and
trouble causing outside aerial
and lightning arrestor. Simply
attach to the set and plug into
the nearest light socket. Uses
no current. Sold by all good
dealers. Price $1.50.

Dubilier

CONDENSER CORPORATION

10 East 43rd Street, New York City

Address for free
Dept. 22 catalog
Reg. U.S. Pat. Off.
= = = -

Two Radio Magazines for the Price of One

CITIZENS RADIO CALL BOOK and RADIO, both magazines sent
to your address for the cost of a subscription to RADIO alone. Send
$2.50, the full price, and your subscriptions will be entered immediately.
CITIZENS RADIO CALL BOOK is published four times a year. You
save $2.00 by subscribing to this combination offer. Attach your check
or money order for $2.50 to the coupon and mail now. This great offer

will be withdrawn shortly. ACT NOW.

— —_—_—_-—_—_—_ I I PEEENN S ) S SR
RADIO, 428 Pacific Building, San Francisco, California.
Here is $2.50. Send both CITIZENS RADIO CALL BOOK and RADIO for

one year to

Name

Address . I

Tell them you saw it in RADIO
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On Land, Sea, or in the Air
DURHAMS are Supreme! ... ...

fect operation of radio apparatus is of paramount commercial and governmental importance

—in radio transmitting or receiving apparatus—in power amplification units—in the sensitive
resistance-coupled amplifiers of the photo-electric cell circuit in Television apparatus —
there you will find that experienced radio engineers use and endorse DURHAM Resistors,
Powerohms and Grid Suppressors! Why? Because years of experiment have proved the
indisputable value of the DURHAM Metallized principle. Because these resistances are cal-
ibrated accurately according to their stated ratings. Because they are available for every
practical resistance purpose from 250 ohms to 100 Megohms and in power ratings. We will
be glad to send you descriptive literature explaining the entire Durham line.

w
— METALLIZED

AT %
RESISTORS & POWEROHMS

INTERNATIONAL RESISTANCE CO., 2006 Chestnut Street, Philadelphia, Pa.

Tell them you saw it in RADIO



ATCH
'emen in 1929

Everyone knows how Peter L. Jensen’s
perfection of the dynamic speaker in
1927 and 1928 served as the pattern for
the entire radio industry.

And now Jensen has started 1929 with
the announcement of the Jensen Audi-
torium Speaker—designed to operate
with all types of amplifiers from the
smallest with one tube to the largest
with push-pull stages employing type
250 tubes. It is the ideal reproducer for
use in theatres and auditoriums, out-
of-doors, or in the home.

Jensen Dynamic Speakers are now of-
fered at new low prices. For complete

information, write or wire today.

JENSEN RADIO
MANUFACTURING COMPANY
338 N, Kedzie Avenue, Chicaze, 1L

212 Ninth Street, Qukland, Calif.

Jensen Patents
Allowed and Pending
Also Licensed under

Lektoplmne and M agnavox
Q’JNAMIC SPEAKERS Len

—

Tell them you saw it in RADIO




The only course in Radio
sponsored by

N z .
Radio Operator, $90 to $200 per
month with all expenses paid

Radio Inspector,
$2,000 to $4,500 a year

DON’T look upon Radio as a mere
plaything. Thousands of men are mak-
ing big money at it—and so can you!

Just a little commercial training is all you need to
give you that professional confidence and ability. You
can secure this training in your spare time . .. through
a marvelous home-laboratory course sponsored by
the Radio Corporation of America. Qur big FREE
Radio book tells all about it.

Round out your knowledge with this
home-laboratory training

Put the finishing touch to your Radio experience. Get
the “How” as well as the “Why” of Radio with this
commercial training. Only an hour or so a day—in
spare time—is all you nced. As part of your course,
you receive absolutely free of extra charge—a mag-
nificent outlay of fine apparatus. With this outfit you
learn to build fine sets and solve the radio problems
that bring big pay. You acquire not only the ability
but the confidence to succeed in a big commercial way.

Training backed by
Radio Corporation of America

Our graduates are in big demand everywhere. They
enjoy greater success because they’re posted right
up-to-the-minute in everything in Radio. Radio’s
progress each year is measured by the accomplish-
ment of the great engineers at work in the research
laboratories of Radio Corporation of America. This
Radio organization sets the standard for the industry.

Broadcas; Operator,
$1,800 to $4,800 a year

Money back if not satisfied

The lessons prepare you for success in all phases of
Radio — manufacturing, servicing, selling, ship and
shore broadcasting, Television, Photoradiograms and
radio equipment. A signed agreement backed by
RCA assures you of complete satisfaction upon
completion of the training — or your money will be
promptly refunded.

Read this thrilling free book

It may mean the turning point in your life. It gives
you the real “dope” about Radio and it describes in
detail the famous training that has enabled us to
place thousands of our students in fine positions,
usually from 3 to 10 days after graduation! It tells in
50 fascinating pages and photos all about Radio’s
brilliant opportunities for adventure and success.
Mail the coupon now—the book is absolutely free!
Radio Institute of America,
Dept. R A 3, 326 Broadway,
New York, N. Y.
F—————— - - — —

| Radio Institute of America
I Dept.RA3
326 Broadway, New York, N. Y.

Gentlemen: Please send me vour big FREE 50-
page book which tells about the great opportunities

5 flagup
l in Radio and about your famous laboratory-method e}

0l g,

of radio instruction at home.




PAM 19
Price, without tubes, $175.00

Set the Pace With a “PAM”

ANG! They’re off like a flash—and at Tia Juana (pictured

above) the spectators, wherever located about the track,
know the whole story because they are informed by means of

a PAM 19 and MIK 1.

Every race track is a prospect for you and remember this is
but one of a thousand applications for “PAM” amplifiers which
are keeping professional set builders and service men busy
throughout this country.

There is no closed season for “PAM” Amplifiers.

Send for handsome folder R5 describing the above and other
Samson PAM Amplifiers which are also a “Sound Investment”

Main Office: !:‘mon @m‘ @ Factories at Canton
CANTON, MASS. and Watertown, Mass.

PACIFIC COAST OFFICES:

327 Tilden Sales Bldg. 324 North San Pedro Street 2607-11 Second Avenue 637 East Broadway
SAN FRANCISCO, CALIF. LOS ANGELES, CALIF. SEATTLE, WASH. PORTLAND, ORE.

Tell them you saw it in RADIO




FADA 15

Dynamic Speaker

Mantel Clock Model, Walnut
Cabinet

An improved electro-dynamic
speaker with a 1” moving voice coil
and 7" cone. Built-in power supply,
self-contained as illustrated for op-
eration on 90 to 130 volt A.C.
lines, 50 to 60 cycles only.

(This speaker cannot be operated
on A.C. lines of 25 to 49 cycle fre-
quency. If a service man who has
proper factory instructions makes
the installation, this speaker can be
operated from D.C. power lines or
with a six-volt storage battery.)

Retail Price—$55.00
West of the Rockies $57.50

Radio

T

Listen for the Difference

. v o o« o . It’s There

Here are some of the outstanding reasons:

The Fada 17. Illuminated station finder which also is a pilot
light indicating whether set is on or off.

Single tuning control—only one knob to turn to get stations.
Push-pull power amplification—gives greater undistorted volume
and finer tone quality.

Jacks for phonograph attachment which enable you to play your
favorite records through the powerful audio and push-pull
amplifier receiver system.

Long and short antenna connections for maximum results with
varying length antennas.

Dynamic speaker current controlled from the front panel switch.
Uses five 227 indirect heater type, two 171A type power ampli-
fiers (push-pull) and one 280 type rectifier. Designed for
permanent radio satisfaction to radio owners and excels in the
radio essentials—Tone Quality— Selectivity—Sensitivity and
Dependability.

Retail Price $135.00
Send for Catalog No. 5145

F. A. D. ANDREA, Inc.

Long Island City, N. Y.

West of the Rockies—$140.00

FADA 17 A.C. ELECTRIC—WALNUT CABINET

!

Tell them you saw it in RADIO




WHAT
. 1s the
¥ simplest
" solution to
" THIS PROBLEM

With an input voltage of 220—required: to supply plate
voltages and grid bias to a six-tube T.R.F. receiver with
one 201-A tube at 45 volts, three 201-A tubes at 90 volts,
one 112-A tube at 135 volts, one 171 tube at 180 volts,
and grid biases of —9 and —40 volts.

e TRUVOLT DIVIDER

. . . . . . No. 69
THE Truvolt Divider is a universal resistor. It 0% Sk 30 e, o

and Patents Pending
eliminates the use of a special resistance for each
required voltage. By simply connecting it to the
output terminals of the filter circuit of the eliminator,
the Truvolt Divider will deliver proper plate and grid
voltages to any receiver of present or anticipated
future design.
The Truvolt Divider uses a wire-wound resistor hav-
ing five variable taps. Referring to the diagram above,
a maximum fixed voltage of approximately 180 volts
is obtained from binding post number 1; tap B-2 will
supply any voltage from 160 to 110, tap B-3 any volt-
age from 110 to 65, tap B-4 any voltage from 55 to 20.
The grid bias tap C-6 will supply a grid bias of from
—1 to —20 volts, and tap C-7 a bias voltage of from
—20 to —40.

Each of the Divider’s taps is calibrated and practic-
ally any desired voltage variations can be obtained by
adjusting the various knobs in accordance with easily
understood tables and charts, thus eliminating the

need of an expensive high resistance voltmeter and
complicated calculations.

The Truvolt Divider is handsome in appearance,
made of genuine Bakelite, and can be mounted in any
desired position on baseboard or sub-panel, or used as
a front panel on a metal cabinet, at the same time

providing binding posts for all B and C voltages.

Electrad specializes in a complete line of controls
for all Radio purposes, including Television.

1753 Varick Street, New York

g Tell them you saw it in RADIO
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Radiotorial (omment

HE imminence of successful television, by
Twire, 1s indicated by the statement of Frank
B. Jewett, President Bell Telephone Labora-
tories, that “Today we are relatively farther
along in our work on television than we were on
transoceanic telephony in 1915, when we con-
ducted the first successful test from Washington
to Paris and Honolulu.” Yet more than ten
vears elapsed before commercial transatlantic
radio telephone service was established.

Looking to the future of radio motion pic-
tures, David Sarnoff, executive vice-president
Radio Corporation of America, believes we
shall be well launched into the dawning age
of sight transmission by radio within three to
five years. “In the meantime, it must be re-
membered with the poets that art is long and
time is fleeting. There i1s no shortcut in the
logical unfolding of an art that promises to ex-
tend the range of the eye, as it has extended
the range of the ear, to the four corners of the
carth.”

ORECASTS of the most modern type of radio
Frecciver which is to be marketed next sea-
son indicate that it will use a.c. screen-grid tubes
for r.f. amplifiers, and possibly for detector.
The r.f. tuners tend toward the band-selector
type with ganged condensers adapted for opera-
tion with a single dial which is equally divided
in terms of kilocycles or channels.

Line voltage control will be an integral part
of the most advanced sets, instead of being an
accessory. In fact, such sets will require no
accessories, as the manufacturers will incor-
porate all the usual accessories, including the
loudspeaker, as an integral part of the set. Most
of the new sets will be equipped with dynamic
speakers, since the electrostatic speaker is still
in the accessory class. Several of them will con-

tain provision for automatic control of volume
by means of an additional tube. Automatic
tuning will probably be limited in application.

The more expensive sets will be cembined
with an electric phonograph pickup and turn-
table, as well as a talking motion picture at
tachment. The complete instrument will be de-
signed as an effective means for entertaining a
family at home.

¥ *

ODIFICATION or repeal of the Davis amend.
] VI ment to the Radio Act of 1927, is one of
the remedies proposed for extricating radio
broadcasting from the troubles with which it is
still afflicted. The National Electrical Manufac-
turers’ Association’s committee on broadcast
allocation states that only the complete repeal
of the amendment will be helpful in the pres-
ent emergency. The Radio Manufacturers’ As-
sociation recommends that it be amended so as
to provide a more suitable and practicable basis
for the distribution of broadcasting facilities
than is afforded by the present zone arrange-
ment.

Nema believes that modification of zone
boundaries and the number of zones, no matter
how skillfully done, cannot be a fair basis for
equalization. To support this opinion they state
that any zoning plan 1s certain to discriminate
against one zone or another in one or more of
the fundamental factors, such as total popula-
tion, density of population, area, type of terrain,
geometric shape, and economic conditions. Each
of these has an important bearing upon equi-
table service.

Both associations feel that the Federal Radio
Commiission has failed to accomplish the prime
purpose for which it was organized—namely,
the reduction of the actual number of stations
licensed, RM A recommending the deletion of
stations which are not performing a real ser-

RADIO FOR MARCH, 1929 9



vice to the public and Nema urging the com-
mission to adopt a standard basis for rating sta-
tions for the purpose of deciding the relative
values of their service.

Neither has officially expressed its opinion of
the efforts of the commission chairman to pro-
long the commission’s life. One of the most ca-
pable of the commissioners, however, has sug-
gested that the duties of the commission should
be turned over to the Department of Commerece,
as originally intended.

The necessity for corrective action along these
general lines has been repeatedly stressed in
these columns. That the two most influential
associations in the industry should publicly con-
cur in urging such changes is indicative of their
eventual accomplishment, especially as their
criticism is of a constructive character.

* * *

THE broadcast receiver of today represents
an evolution from a scientific to a musical
instrument. The early radio sets were merely
amplifiers of energy. As a laboratory product,
they were equipped with laboratory instruments
and controls. Their ability to reproduce
crudely voice and music was incidental to their
ability to amplify electrical voltages.

The first step in their evolutionary develop-
ment was the simplification of the many con-
trols. These were necessary in the adjustment
of a laboratory instrument by a scientist, but
were not suited to operation by a novice. Some
of the early sets had a dozen or more controls,
and were more formidable than the barodiek
made famous by Rube Goldberg. Even the first
models of the neutrodyne had these tuning con-
trols in addition to filament controls. But now
many sets have but a single dial which is marked
with the names of the stations which may be
heard.

The next step was the concealment of un-
sightly parts in beautiful furniture. The radio
was promoted from the boy’s work bench to
the family living room, where its howls and
squeals, as well as its DX fascination, created
many radio widows and orphans.

Then the a.c. filament tube dispensed with the
need for messy batteries which always seemed
to be run down when most wanted. The radio
service man has lost many a good customer be-
cause of the a.c. tube.

Latest in this march of progress are the audio

transformers and power tubes, together with the
dynamic speaker, whereby the lost chords in
music have been found.

* * *

OMMERCIAL aviation's greatest problem is
C psychological rather than mechanical. The
public must be sold the idea that flying is safe.
Anything that can accelerate the normally slow
growth of confidence will hasten the develop-
ment of aviation.

From this standpoint the necessity for radio
communication between plane and ground has
been somewhat overlooked. It has been highly
regarded as an operating aid, but not as an aid
to safety. Yet, even if it were of no especial ad-
vantage as a means for directing plane action
and notifying of plane troubles, the high regard
in which radio is subconsciously held by the
public would justify its use.

If radio is synonymous with safety in water
navigation, how much more important is it in
air navigation? It gives the pilot advance no-
tice of weather conditions and keeps him in
constant touch with flying fields. Radio beacons
guide him through darkness and fog. And fi-
nally it is a means for summoning aid in case of
emergency.

Governmental and private agencies are rapidly
supplying ground radio equipment. The Fed-
eral Radio Commission has allocated sixty 10-
kilocycle channels between 109 and 133 meters
for aircraft communication. But the installa-
tion of plane transmitters seems to be lagging,
notwithstanding the fact that suitable equipment
is available for this purpose. One cause is the
difficulty that pilots have in mastering the code,
since phone transmission is still in the experi-
mental stage. Furthermore the aviation com-
panies are loath to carry an extra man to act as
operator.

Yet the pilot of a steamship is not required
to be a radio operator, though it was not until
after a number of wrecks that it became ob-
ligatory for a steamship to carry a radio man.
Eventually, of course, the laws will catch up
with progress, and every passenger-carrying
plane will be obliged by law to have radio
equipment and personnel. But if the air trans-
portation companies are seriously interested in
popularizing aviation they will anticipate such
a law by providing proper radio facilities at
once.

10 RADIO FOR MARCH, 1929



Australian Short-Wave Radio

and the United States, and be-

tween Australia and Java became
an accomplished fact with the inaugura-
tion of service on November 1, by Amal-
gamated Wireless (A4’sia) Ltd. This ser-
vice is maintained by means of a 20-k.w.
short-wave transmitter at Pennant Hills,
and by receiving equipment at La
Perouse, both of these stations being
connected by wire telephone with the
control office at Sydney. This equip-
ment has communicated directly with
Bandoeng, Java, and WGY at Schenec-
tady, N .Y., and will eventually be used
for telephoning to London.

RDIO telephony between Australia

100 ft. Mast at A. W. A. Radio Center,
Pennant Hills, Sydney, Australia

Other services maintained by A. W.
A. under the supervision of E. T. Fisk,
managing director, are the beam feeder
communication with Melbourne; be-
tween the Coastal Radio Service, Ade-
laide, Perth, Townsville, and Brisbane;
the Island Radio Service with A. W. A.
stations at Rabaul, and Fiji, as well as
to Noumea, New Caledonia; the N. S.
W. police transmitters communicating
with police patrol cars; Sydney Radio
short-wave long distance transmitters,
communicating with ships off the Aus-
tralian coast; the ordinary 600 and 800-
meter marine transmitters communicat-
ing with trawlers operating off the
N. S. W. Coast; and broadcasting sta-
tion 2FC.

The whole of these services is oper-
ated either from the A. W. A, Receiving
Center at La Perouse or from Wire-
less House, York Street, Sydney, with
the exception of Police transmitters.

The 20 k.w. transmitter feeds into
one of the aerials supported by the 400-
ft. mast at Pennant Hills, 14 miles from
Sydney. The transmitter consists of
seven units which are designated as
follows :

A. W. A. Receiving Center at La Perouse, near Sydney, Australia

1. Drive and No. 2 Magnifier (1 k.w.
each).

2. No. 1 Magnifier (3 k.w.)
Power Magnifier (20 k.w.)
Keying Unit (20 k.w.)
Modulator Unit (25 k.w.)

Large Rectifier.
Small Rectifier.

The tube filaments in the first 5 units
are heated from two 140-amp., 25-volt
d.c. generators, with the exception of the
drive and sub-modulator tubes, which
are heated from a 500 amp. hour battery.
The filaments of the rectifying tubes
are heated by current at 1214 volts, 50
cycles, stepped down from 240 volts.

Plate voltage is obtained from a 30-

A E )

k.w. rectifier unit, comprising 6 large
glass rectifying tubes, and appropriate
smoothing circuits, composed of induc-
tances and condensers, while power for
the anodes of the drive and buffer cir-
cuits is obtained from a 3-k.w. rectifier.
The plates are cooled by means of an
oil-circulating system.

The wave range of the transmitter is
15 to 50 meters, and can be used for
telegraph signals up to 300 words per
minute or for telephony. The aerial,
which is of the vertical type, is about
400 ft. from the transmitter and is fed
by means of lecher wires, which arrange-
ment permits of the greatest possible ef-
ficiency being obtained from the radiat-
ing system.

20 K.W. Short-Wave Transmitter at 2ME

RADIO FOR MARCH, 1929
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Radio Receiver Design

The First in a Series of Discussions and Solutions of the Problems
Confronting the Factory Engincer

a study should be made of the con-

ditions under which the receiver is
to be operated, the cost of the completed
set, and the quantity to be manufactured.
An engineer must have a mental picture
of the finished product before he starts.
The details of the picture may then be
changed after laboratory tests have been
made.

A receiver should be designed to give
the best possible results for the money
expended. One costing $400 will be
different, and generally easier to design,
than one costing $200. Sometimes a low-
priced receiver represents a great deal
more engineering than does a really ex-
pensive set, simply because every penny
of its cost has to be put to best advan-
tage. Generally the performance of such
a receiver is nearly as good as the more
costly receivers. Certainly the manu-
facturers have less trouble with the sets
which have been sold. Any person buy-
ing an expensive receiver expects it to
be nearly perfect and free from minor
defects and promptly reports his diffi-
culties. He expects to run into such
things with cheaper sets and generally
has some local service man fix it.

The first thing in designing a new
receiver is to decide the price class into
which it should fall. In practice this
should be done by consulting with the
heads of the manufacturing concern and
making a study of the present, past and
possible future market. A new receiver
must perform better in at least one way
than other receivers of the same cost in
order to be a successful seller.

Suppose the concern decides that a
%400 set will meet public approval. In
such a case the receiver may be designed
so as to give lasting satisfaction to the
buyer with very little service trouble,
or it may be designed for some special
feature such as extraordinary distant
reception. I say or in the latter case
because such receivers are generally a
source of grief to the buyer, the store,
the jobber, the manufacturer, and the
poor engineers who designed them. It
generally happens that in this case the
receiver is designed without a view to-
ward simplicity and long life with little
servicing. For example, such a receiver
usually has numerous bypass condensers
for each part of the circuit with the pos-
sibility of punctured condensers after a
little use. I mentioned this particular
item because many manufacturers in the
past have had this trouble. Likely many
will in the future.

PRELIMINARY to the actual design,
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By Frank C. JONES

Care has to be taken to allow an ample
factor of satety on all parts that go into
the complete receiver and still not throw
away money. If the latter happens some
other manufacturer will surely get the
business with a less costly set, while if
the receiver develops lots of service grief,
the same thing happens before the radio
scason is over. Too many of the $400
to $600 class of receivers are designed
for the utmost in quality, selectivity and
sensitivity without proper thought of ser-
vice trouble from faulty parts. As a
result the public has found that it pays
to buy an all-electric receiver costing
from $150 to $250 which does not give
quite as good results in some ways but
doesn’t generally become inoperative as
easily.

Last season’s $300 to $400 receiver
may be duplicated, by proper engineer-
ing, for $200, as far as quality, selec-
tivity, sensitivity, and appearance are
concerned, as will be demonstrated dur-
ing the coming radio season. Produc-
tion of a cheaper set, complete with
loudspeaker, cabinet, and tubes, is not
the function of a relatively small manu-
facturer, especially if he is not advan-
tageously situated to meet the larger
quantity output necessary for this tvpe
of set, with its larger market. Operat-
ing costs and overhead are high in a
small concern and low profit per set
means a real financial problem in pay-
ing the large patent minimum rovalty
payments per vear.

In case a manufacturer decides not
to pay rovalties on circuits and parts
he uses, it is necessary for him to set
aside a good percentage of his profits
for later legal battles. By spending a
large amount on engineering, some of
the more important patents may be
evaded and sometimes a real advance is
accomplished in the radio art. Certainly
independent rescarch is to be commended
and should be done even though the
manufacturer is fully licensed to use
the more important patents. It is only
by research in engineering lines that
competition can be successfully met cach
vear,

Yet, if too much is spent for research,
all the profits are lost, though this sel-
dom occurs. The real trouble can
usuallv be traced to inefficient engineers.
They may be either too theoretical or
may not have sufficient knowledge of
basic principles. There has to be a
happy medium.

The next thing after price classifica-
tion, is to plan the complete set. ‘This
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depends a good deal upon what patents
are available for use in the way of cir-
cuits, parts and methods of manufacture
of parts. If such are open for use, then
some standard form of circuit such as
tuned radio frequency, detector and
audio-amplifier system will probably be
chosen. Trick circuits are usually hard
to handle in large production as well
as being too costly in manufacture.
These circuits have their place in the
gradual line of development and often
lead to worth while circuits. The radio
frequency amplifier circuit will depend
upon the various conditions under which
the set will be sold and operated. The
audio-frequency amplifier and type of
loudspeaker depend on the quality of re-
production desired in consideration of
cost. Cost is the all important word
to the engineer.

The fact that a large number of pros-
pective set buyers live in the country
or in smaller citics some distance from
any good broadcast stations, means that
the manufacturer will either have to
have a very good amplifier or neglect all
of this field. Again, many large city
dwellers, especially new buyers, want a
radio receiver that will pick up stations
several thousand miles away. As an
engineer, I deplore this state of affairs,
but as an individual I still get a thnll
out of picking up some station several
thousand miles away in spite of the poor
quality and loud background of noise.
So with all of us. It gives anyone a
nice feeling of superiority to be able to
tell his neighbor next morning about
getting Japan or whatnot. As far as
quality of reproduction is concerned, dis-
tant reception is a total loss.

All of these things have to be con-
sidered by the engineer and a sacrifice
made in the audio system perhaps to ob-
tain good sensitivity or vice versa. Again
cost plays the leading role. The engi-
neer has to be able to judge accurately
what the public will most desire in a
radio receiver several months in ad-
vance. The receiver has to incorporate
new desirable features in exactly the
same way that each season’s new auto-
mobiles have new desirable features. For
a given sum of money, the value to the
customer has to be increased each season.

Some of the very interesting technical
problems confronting the engineers in
r.f., detector, a.f. and power supply cir-
cuit designs will be taken up in succeed
ing articles.



Cabinet Resonance in Dynamic Speakers

An Analysis of Its Cause and Cure Based Upon Response Curves

ABINET resonance is responsible for
C much of the booming effect fre-

quently heard from dynamic speak-
ers. In fact some authorities have said
that a dynamic speaker in a small cabinet
is no better than a good magnetic
speaker.

The cabinet provides a convenient and
sightly housing for the baffle which is
necessary for the satisfactory operation
of a cone dynamic speaker. The low
frequency sounds are produced by the
plunger action of a small cone dia-
phragm, while the higher frequencies arc
produced by a combination of this
plunger action and the wave motion
effects of the cone. Without a baflle,
especially at low sound frequencices, the
air set in motion by the front and back
surfaces of the cone circulates and inter-
feres to reduce the sound output. The
baffle tends to separate these two sets of
sound waves so that they do not circu-
late. This baffle preferably should be
flat, but may take the form of a cabinet
for the sake of appearance.

T'he baffle consists of a large surface
extending out from the front edges of
the cone, preferably at right angles to its
line of motion. Best results are usually
obtained when this surface is so heavy
that it has no natural vibration period
within the audio-frequency range of the
loudspeaker. A baffle does not ordi-
narily prevent interference of sound
waves which are emitted from front and
rear of the cone, but does prevent air
circulation within certain limitations.
This latter effect prevents the listener
from hearing any really low frequency
sounds in any location in a room unless
the baffle is made large enough. This
effect is negligible as long as the path
through air around the baffle from front
to rear of the cone is at least a quarter
wavelength of the sound waves.

For example, an 80 cycle per second
tone has a wavelength, from one rare-
ication or condensation of the air to the
next, of 1120—+-80-—14 feet. The value
1120 is the number of feet per second
through which sound will travel in air
at ordinary temperatures and densitics.
A quarter wavelength then would be
4 X 14=315 feet.

A baffle about 314 feet square, or of
that diameter if round, would present
a path through air from front to rear of
the cone of the proper length to allow
the loudspeaker to function down to
eighty cycles per second. Below that fre-
quency the sound produced would consist
mostly of harmonics which would be
many times as intense in volume as the

By Fraxx C. JoNES

fundamental frequency. This also hap-
pens for nearly all frequencies below
200 cycles per second when any mag-
netic type of loudspeaker is used. The
human ear will combine two tones to
hear another tone such as 240 and a
160 cycle per second tones giving a third
tone of 80 cycles. There is probably a
higher resultant tone also, but the ap-
parent lower tone of 80 cvcles is quite
noticeable 1f there is present a slight
amount of the actual 80 cycle per second
tone from the loudspeaker.

A loudspeaker hasn’t a perfectly
smooth response curve, but varies some-
what with many points of maximum and
minimum sound output over the audio-
frequency range. Fortunately the hu-
man ear is not perfect enough to notice
small variations for different frequen-
cies. A variation of less than 10 per
cent in volume is very difficult to discern.
‘T'his means that for ordinary room vol-
ume, the loudspeaker may vary about 5
T.U.s before the change is perceptible
to the ear. The variation in intensity
of sound for different frequencies at dif-
ferent points in a room often varies much
more than this value.

This latter effect is due to reflection
of sound waves from walls and other
objects in a room and the establishment
of standing waves of sound. Standing
waves means that the reflected wave is
in phase with the direct wave and so
there are points of maximum and mini-
mum sound in the room. The location
of these waves depends on the frequency
of the source of sound. This effect is

surfaces absorb more sound than others
and so the use of window drapes, rugs,
porous plaster and upholstered furniture
aids in making a room suitable for good
music reproduction from a radio set.
Since the reverberation is less in such
a room, the music will be clearer and
more sharply defined as one note will
not drag over into another more than is
desirable.  Perfect absorption of sound
is not desirable because a small amount
of drag-over tends to sustain the music.
These different effects are discussed
briefly to show some of the difficulties
encountered in making a study of loud-
speaker cabinet resonance. The measure~
ments of sound intensity are subject to
error due to room reverberation and
standing wave effects which may ap-
parently overshadow the effect of cabinet
resonance. It was necessary to run a
great many response curves, some of
which are shown in Figs. 1 to 3. The
curves of Fig. 1 were sound intensity
measurements taken about 6 in. from the
front, rear and sides of a loudspeaker in
a small cabinet. The curves are of ap-
parent response and not true response
since a small cabinet cuts off at about
70 or 80 cycles per second so far as
fundamental tone is concerned.

These curves show a decided cabinet:
resonance at from 200 to 300 cycles per
second. The curves taken from the rear
show that the response is much greater
at these frequencies relatively than from
the front. When the measurements are
taken so close to the front the effect of
cabinet resonance "is nearly negligible.

much worse in a room in which Measurements several feet away from a
the echo or reverberation is bad. Some loudspeaker show, even directly in front,
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Fig. 1. Respense Curve of Dynamic Speaker in Small Cabinet, Measurements Taken
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unmistakable signs of resonance, as can
be seen in Fig. 2. This illustrates the
comparison between flat and cabinet
baffles. The baffle in each case is cut off
at about 70 or 80 cycles per second, and
so gave an interesting comparison. On
speech this cabinet resonance peak gives
a “barrel” effect while the flat baflle gave
very natural reproduction. The voice
was much clearer and more defined in
the latter case while in the former it was
unnaturally deep. The same held true
with music.

In Fig. 1 the response 6 in. from the
sides shaws very great resonance peaks
at about 200 to 300 cycles per second.
This would indicate that the sides of the
cabinet were acting as diaphragms which
had a natural period at about that fre-
quency. Making the cabinets of heavier
material or of some less elastic material
would greatly lessen this fault. Padding
the inside with felt would not help much
because the felt is hardly heavy enough
to damp out the motion of the sides of
the cabinet at medium or high volume.
Felt is an efficient absorbent of sound
waves at high frequencies but is quite
poor at low frequencies. Some form
of acoustic Celotex or some such mate-
rial would probably be better and might
be advantageously used for the sides of
larger cabinets with a thin veneer of
wood on the outside for appearance.

Bending the sides of a baffle back in
the form of a cabinet forms a cavity or

+15

air cushion which tends to absorb the
high frequencies somewhat. A cabinet
acts somewhat like a horn or megaphone
in attenuating the higher frequencies
from 4000 to 6000 cycles per second.
This effect may be reduced greatly by
drilling large holes in the sides so as to
let some of the sound waves out. This
reduces the effective baffle area but prob-
ably its beneficial effects would more
than counterbalance that. The sides of
the cabinet would also lose their tend-
ency to vibrate at some frequency within
the audio range of the loudspeaker.
Bending the sides back at an angle of
45 degrees instead of 90 degrees would
likely reduce cabinet resonance to nearly
a negligible amount. This would give
a rather unusual shape of cabinet, but
nevertheless might be made artistic.

Fig. 3 shows some curves of sound in-
tensity measured 5 ft. from the loud-
speaker of still another cabinet. The
resonance at 200 or 300 cycles is less
pronounced with this cabinet than in the
case of the one measured in Fig. 2, as
shown by the solid curve of Fig. 3. The
dotted curves of Fig. 3 show that the
effect of cabinet resonance is quite bad.
These curves of Fig. 3 are quite dif-
ferent from those of Fig. 1, because of
the effects due to the room reverberation
and standing waves of sound.

Larger cabinets, such as used in con-
sole type radio sets with incorporated
dynamic loudspeaker, are not subject to

B
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Fig. 3. Response Curve for Small Cabinet, Sound Measured 5 Fi. from Speaker
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such noticeable resonant effects. The
natural period is at some lower fre-
quency usually between 75 and 200
cycles per second. The effect on the
higher frequencies is also less since there
is a larger space around the back of the
loudspeaker. Very often the natural
period may be roughly located by noting
at what low frequencies the sides of the
cabinet vibrate strongly. The same
methods of reducing cabinet resonance
apply for large as do for small cabinets.

Measuring Gas Content of Tubes
By MiLton A. AusMmAN

AKNOWLEDGE of the gas content of
a vacuum tube provides a good in-
dex as to the tube’s probable life, and
constancy of characteristics. While these
also depend upon the arrangement and
spacing of the tube elements, as well as
upon the currents and voltages which
are applied, the most practical method
for predicting the life is based upon a
measurement of the gas content, which
corresponds to the degree of vacuum.
In general, tubes which have a low
gas content are the best performers. So
in repairing a tube the gas content should
be minimized by highly heating the in-

MICROAMMETER

Fig. 1. Circuit for Measuring Gas Content
of Vacuum Tube

ternal elements and the glass, so as to
drive off any occluded gas.

The relative gas content of tubes may
readily be determined from the reading
of the micro-ammeter in the grid cir-
cuit of Fig. 1. The first reading is
taken after five minutes’ operation of
the tube in this circuit, under its rated
or normal plate and filament voltages,
and with the potentiometer adjusted
across the C battery so as to give normal
plate current. ‘This first reading is
called the total grid current.

A second reading is taken when the
tube has cooled after the filament cur-
rent has been turned off, but while the
plate voltage remains on the tube. This
reading is the leakage.

Filament voltage is again applied and
the meter needle closely watched dur-
ing its upward swing. In its initial
swing the inertia of the needle will carry
it beyond a certain point to which it
will subsequently drop back before it
again climbs upward. The reading at
this certain point is recorded. ‘This
reading minus the leakage reading is
the true gas reading of the tube under
normal operating conditions.



The Electrostatic Loudspeaker

An Explanation of the Fundamental Principles of the Unilateral and Bilateral Types

HE condenser or electrostatic type

of loudspeaker is the latest de-

velopment of intensive research by
radio-acoustic engineers. They are con-
tinually trying to get greater fidelity in
tone production and greater energy from
all types of electrophonic devices. Nor
do they claim that the electrostatic type
is the last word in speaker design, any
more than were the electromagnetic and
the electrodynamic types. Audio-fre-
quency currents and voltages may yet
be converted into sound of greater
fidelity to the original in half a dozen
other ways, including magneto-striction
and corona discharge. But the electro-
static type has graduated from the lab-
oratory and is now a commercial
product.

In the simple magnetic type of speaker
an iron diaphragm is pulled away from
its neutral position by audio-frequency
currents which pass through a coil of
wire wound around a permanent mag-
net., If the magnet were taken away
and the telephone currents were power-
ful enough to give the same motion to
the diaphragm as before, the predomi-
nating sounds, neglecting the effects of
eddy currents, would have double the
normal frequency; i.e., a 256 cycle note
would be heard principally as a 512
cycle note.

The action of a simple electrostatic
speaker having one fixed and one mov-
able electrode is quite similar to this
theoretic magnetic type. As shown in

A

Fig.2. Unilateral
Speaker awith
Polarizing Voltage

Fig.1. Unilateral
Speaker without
Polarizing Voltage

Fig. 1, the movable metal diaphragm
B is attracted toward the fixed dia-
phragm 4, so that B may be strained to
a position B, at the left of its neutral
position, but never to a position at its
richt. Consequently, this is called a
unilateral system, in contrast to the
bilateral system to be described later.
Like its magnetic counterpart, it nor-
mally doubles all frequencies unless
preventive means are adopted.

With the magnetic diaphragm, this
doubling of frequency is avoided by

of Condenser Speakers
By “YOsSE”

passing an extra unidirectional magnetic
flux through the driving coil. Similarly
with the electrostatic type, a ‘“polar-
izing” voltage is maintained between
A and B, which are less than one milli-
meter apart.

A simple parlor experiment to illus-
trate this principle was described in an
English magazine seven years ago. A
thin sheet of bond paper is lightly
pasted to the palm of the right hand of
several persons, each of whom places the
paper against the ear of his right-hand
neighbor. The two end persons in this
human circuit, whose only bodily con-
tacts are through the pieces of paper,
then grasp the output terminals of a
radio receiver having at least 180 volts
on the plate of the last audio stage, the
usual loudspeaker being removed.

‘When this is done, a soft and clear
rendition of speech or music is heard,
due to the opposite charges induced on
the paper and the ear. If too much
paste is used the effect is deadened. In
fact it is well to use no paste, but to
press all the “diaphragms’ in place over
the ears and then complete the chain by
having the end parties grasp the output
terminals. Three hundred or more volts
can be used with still better results, but
watch for defects in your paper! In this
experiment we have both the audio
voltage on the electrostatic speaker, plus
a d.c. “polarizing” (plate) voltage.

Polarizing voltages and magnetic
fields increase the original effects and
cut down the doubling of the impressed
audio frequencies. Fig. 2 shows the
action of a unilateral speaker with a
polarizing voltage. The fixed member
A attracts the movable member B to a
new permanent neutral position B, as
soon as a d.c. polarizing voltage of say
200 to 800 volts is impressed between
A and B.

To pursue the analogy of the tele-
phone receiver, we may think of A4 as
the permanent magnet or magnetic
field attracting the telephone diaphragm
B away from its ordinary neutral posi-
tion to a new neutral position. In both
these instances the new neutral position
has one advantage which the old neutral
position B in Fig. 1 did not have—that
is, the diaphragm B, moves both to right
and left of this new position. It takes
up positions B, and B; corresponding
to given but opposite strengths of audio
frequency voltage or current, as the case
may be, and this irrespective of the
frequency.

Hence it is easy to see that the origi-
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nal frequency given out of the last plate
circuit will be reproduced in the loud-
speaker. If the old action as shown in
Fig. 1 were still present (and it is to
a very slight extent) we should find
that the diaphragm would only move
from B, to B; on both sides of an audio
frequency cycle.

The polarizing voltage is best applied
through high resistances of the order of
.5 to 2 megohms. Theoretically, an a.f.
choke of 30-50 henries would be efficient
in keeping the speaker permanently
charged and yet in preventing its varia-
tions of potential, as it vibrated, from
expending energy in the circuit supply-
ing this polarizing voltage. In Fig. 3
such chokes are indicated at C and D.
As their effect is uneven over the audio
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Fig. 3. Method of Applying Polarizing
Voltage to Unilateral Speaker

range, they would permit the bass notes
to be lost through the d.c. generator or
B battery, while the high notes would
come through normally: the chokes
would prevent their leaking away.

If, however, C and D are high re-
sistances, their effect is uniform over
the whole a.f. scale. Resistances also
minimize the development of electrical
resonance at a certain frequency, which
chokes at C and D might produce, con-
sidering 4 and B as a series condenser.
A 12-in. disc separated by less than one
millimeter from another has an appre-
ciable capacity of the order of 800 m.m.f.

Most commercial types of electro-
static speakers employ a thin membrane
as a movable element and an air-vented
fixed element which also protects the
membrane. This somewhat limits the
amplitude of the direct piston action,
which is one of the factors upon which
depends the fidelity of tone reproduction.

Greater piston action could be had by
using a larger moving element as illus-
trated in Fig. 4, where a shows elements
of equal diameter and & and ¢ show the
same size for A, but larger diameters
for B. When the greatest displacement
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of B toward 4 is the same in all three
cases, the larger diaphragms require a
greater restoring force. As the radial
stresses in B for the type of speaker in
Fig. 4a with a 12-in. speaker are close
to the elastic limit of the 5 mil. mem-
brane which is used, the larger B ele-
ments have not yet been commercialized.
The obvious trick of fastening a stiff
circular patch to the larger B elements
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Fig. 4. Larger Mowalle Plate Gives
Greater Piston Action

reduces the amplitude and makes the
response curve more ‘“lumpy.”

The other factor which gives such
great fidelity to an electrostatic speaker
is its high damping with consequent
freedom from membrane “ripples” and
“weaving.” This absence of diaphragm
resonance is illustrated by the unusually
flat response curve.

In the unilateral type the pull on a
given surface in B 1s inversely propor-
tional to the square of its separation
from 4. At half the separation, the
pull is four times as great; at one-third,
nine times, etc. For acoustic fidelity,
B’s motion from its neutral position
should be strictly proportional to the
voltage between B and A, which can be
true only when B’s displacement, even
under great loads, is small compared to
the separation between 4 and B. This
condition can be attained either by
stretching B more tightly or by increas-
ing the separation between A and B,
which introduces some difficulty in the
operation of the unilateral type of
speaker.
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D.C GINTRATOR
Bilateral Speaker

Fig. 5 shows a bilateral speaker in
which the two fixed plates 4 and A, are
connected to the secondary of an audio
transformer whose primary is in the
output circuit of a 200-400 volt a.f.
stage. The movable element B is ac-
curately adjusted so as to be exactly
midway between and parallel to 4 and
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A,, whose inner faces are carefullv
machined to plane surfaces.

A polarizing voltage is ordinarily used
with a bilateral speaker to strengthen
B’s response to a.f. voltage, although it
is not necessary to prevent doubled fre-
quencies, which cannot occur if B is
exactly midway between 4 and 4,.

Fig. 6 is the circuit diagram for an
oscilloplane type of electrostatic speaker
with two ’50 tubes in push pull. Plate
voltage for the tubes and the polarizing
voltage for the speaker are supplied
from a 400-800 volt d.c. source. The
polarizing voltage is supplied through
resistances R and R,, which are from
1 to 2 megohms each. The plate voltage
is supplied through the chokes K and
K,, which are from 25 to 50 henries
each and so placed that a.f. currents
cannot pass through them, but are by-
passed through 2.4 mfd. condensers C
and C,.
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Fig. 6. Diagram of Connections for
Bilateral Speaker

This tvpe of speaker uses a thin alloy
diaphragm of great elasticity and tensile
strength. Other manufacturers are pro-
posing to use metal foil as a conducting
covering for a thin porous dielectric of
flock paper, balsa wood, or exploded
rubber. Some are curved like a sphere,
so as to destroy self-vibration and be
more nearly dead-beat. Thhese are being
adopted under the theory that a resilient,
spongy dielectric more quickly recovers
its dimensions under stress than does a
stretched vibrating surface whose energy
is dissipated in the air. Some of the
many patents will undoubtedly form the
basis for an electrostatic speaker giving
fine quality and good volume through
the entire audio-frequency range.

An inexpensive and effective relay
may be made from an old door bell by
removing the vibrator contact and bell,
changing the wiring so that the current
will flow directly through the windings,
and arranging a contact on the clapper
arm. This can be most easily done by
mounting it on a wooden block 4x6 x
34-in.
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A DIRECT READING
OHMMETER

By CarL JoSeEPH
A.N ohmmeter is useful for checking

circuits, a.f. transformers for burn-
outs, etc.,, and for roughly obtaining
the resistance values of power pack re-
sistors. It 1s inexpensive, easy to con-
struct, and what is often more important
to the home constructor, it can be cali-
brated by computation and therefore re-
quires no additional laboratory equip-
ment.

The material required is a milliam-
meter of 1, 5, or 10 milliampere range,
a variable high resistor, a flashlight size
dry cell, and a suitable panel and case.

The maximum resistance value obtain-
able depends upon the meter, the 1 mil-
liamp meter giving a maximum reading
of about 15,000 ohms, the 5 milliamp
about 6000 and the 10 milliamp about
3000 ohms. Theoretically, the maxi-
mum value of all the units is infinity
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Circuit Diagram for Direct Reading
Ohmmeter

but due to the crowded scale for the
higher values, the least reading on the
meter determines the useful range.

Having chosen the meter, the nomi-
nal value of the resistor can be deter-
mined by Ohm’s Law: R—FE/I. I must
be in amperes, not milliamps, and E
may be taken as 1.5 volts for the dry
cell.

If we insert an unknown resistance in
the circuit at X, X—=E (1/i—1/I)
where i represents the current shown by
the meter with X in the circuit. 1/1 is
a constant for any one meter and is
the reciprocal of the full scale current of
the meter. It will be noted that this
equation is independent of the voltage of
the cell, any change in cell voltage being
compensated by the variable high resistor
R which is adjusted for full scale read-
ing before making any measurements.

The range of the instrument may be
increased by increasing the voltage, being
doubled or trebled by using two or three
cells respectively. At the same time the
resistance of the variable resistor R must
be increased so as to give a zero reading
with the greater voltage. The added
voltages are of especial value in increas-
ing the range of 5 or 10 m.a. instru-
ments. If a 1 milliamp meter is used, a
10 milliamp shunt will greatly increase
its useful range, one range having a
maximum of 3000 ohms and the other
30,000 ohms. In using the shunts, the
same variable resistor can be used, it

(Continued on Page 3+4)



Radio Picture Transmission and Reception

Photoelectric Equipment and Methods for Visual Communication

By JOHN P. ARNOLD, Departmental Editor

SYNCHRONIZATION IN VISUAL
COMMUNICATION

r rHE problem of synchronization in
visual communication is that of
maintaining the apparatus for scan-

ning the subject at the sending station

in step with the apparatus for recompos-
ing the images at the receiving station.

The meaning of the terms isochronism
and synchronism should be fully under-
stood in this connection. Isochronism re-
ters to mechanisms that rotate, vibrate,
or move in equal intervals of time. For
example, we have two clocks, both keep-
Ing correct time, but one is set for 12
o'clock and the other for 6. Both of
these clocks will mark off the seconds,
minutes and hours together (i.c.,in equal
intervals of time), and thus they are In
isochronism but not in synchronism. To
operate synchronously, both clocks must
be set exactly to the same hour, minute
and second, and thereafter the hands
must move around the dials simultane-
ously. When this takes place, clocks,
motors, pendulums, etc., are said to be
in step, phase or synchronism.

Various methods have been suggested
for this purpose. Those described here
have been in operation at one time or
another and have the merit of being
something more than an engineering job
worked out on paper. For this reason,
they are worth studying.

I. Phototelegraphy

It is well known that the frictionless
pendulum, when compensated for tem-
perature, is an accurate instrument for
marking off equal intervals of time. This
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compensation is usually effected by em-
ploying metal rods of dissimilar linear
coeflicients of expansion in order that the
distance of the bob below the point of
suspension always remains the same.
Rods of iron and copper, for instance,
might be used for the shaft, the former
tending to lower the bob while the lat-
ter tends to raise it. When the total
lengths of both sets of rods are made in-
versely proportional to the cocfficients of
expansion of iron and copper, complete
compensation for temperature is secured.

The very first system of phototeleg-
raphy used pendulums for obtaining
synchronism. As a matter of historical
interest, one of the drawings of Alex-
ander Bain’s patent of 1842 is repro-
duced here, (Fig. 1). The pendulums
at both the sending and receiving sta-
tions were kept in step by electro-
magnets. If one pendulum arrived at
the end of its arc before the other, it
was held up until the second pendulum
reached the same position; then they be-
gan a new swing by being released
simultaneously. The pendulums con-
trolled the apparatus at both stations for
scanning and reproducing (by the elec-
trolytic method) the original subject
matter.

In addition to the tempcrature effect,
the value of gravity, which varies at dif-
ferent points on the earth, is another
factor that will prevent accurate syn-
chronism between stations widely sep-
arated. Ior this reason, it is more satis-
factory to use only one pendulum, and
that at the sending station, which con-
trols by electrical signals sent to the re-

ﬁ l o

=t

Fig. 1. Copy of Bain’s Original Paient
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ceiving station the movement of the re-
producing apparatus.

The use of pendulums for synchro-
nizing naturally suggested to the early
experimenters in phototelegraphy other
forms of clockwork to obtain isochronism
or accurate timing of two or more mech-
anisms. A special form of chronom-
eter, shown in Fig. 2, was emploved by
I". Thorne Baker for transmitting pic-
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Fig. 2. Baker’s Method

tures by wireless. In an address before
the Royal Institution of Great Britain
on April 22, 1910, he described the

method as follows:

“The first method secures accurate
synchronism independently of any wire-
less communication. You have already
seen how in the ordinary telegraphic
work the receiving cylinder is driven
rather faster than the sending one, and
when it finishes up a complete turn too
soon it is arrested unti] the sending
cylinder has caught it up, when the lat-
ter sends a reverse current which is re-
sponsible for its release. But in the wire-
less apparatus both sending and receiv-
ing cylinders are driven too fast, so to
speak ; that is, they are made to revolve
in four and three-quarters seconds in-
stead of a nominal five. A check comes
into play at the end of the revolution,
and the cylinder is stopped until the
five seconds are completed, the motor
working against a friction clutch in the
ordinary way during the stop. At the
end of the fifth second each cylinder is
automatically released by chronometric
means. . .

“Here you will see that a special form
of clock is used, with a centre second
hand which projects bevond the face
about an inch, and to the end of it is
attached a brush of exceedingly fine sil-
ver wires. At every twelfth part of the
circumference of the clock dial is fixed
a platinum pin, and consequently every
five seconds the little brush wipes against
the convex surface of one of them. Each
of these pins is connected with one ter-
minal of a battery, the other side of the
battery leading to the relay as does also
the center second hand. Therefore each
time the brush wipes against a pin the
circuit is closed, and the relay throw
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inte action the local circuit connected
up with the terminals. This circuit ex-
cites an electro-mapgnet, which attracts
an armature and pulls away the check
which is holding back the cylinder. At
the end of each five seconds the cylinders
consequently recommence turning.

“Well ealibrated clocks of the pattern
used will keep gond time for the period
taken to transmit a picture, one gaining
on the other quite an inappreciable
amount, depending on the friction of the
brush acainst the pins. By this means the
two cylinders are kept in very fair syn-
chronism independently of any wireless
communication, and the less the interval
between the stapping and restarting of
the cylinders be made, the more accurate
and satisfactory will be the effect.”

The so-called ‘‘stop-start’” system,
which was successfully developed by
D’Arlincourt, Korn and others and
which is now used in the Cooley method
of transmitting photographs by radio, is
shown in an elementary form in Fig. 3.
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Fig. 3. “Stop-Start” Method of Synchronism
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Here two cylinders, 4 and B, at the
sending and receiving station respectively,
are driven by electric motors, the re-
ceiving cylinder turning over at a rate
about one per cent faster than that of
the transmitter. At the completion of
every revolution a projection on B comes
in contact with the check C. Thus the
receiving cylinder is held up until a
contact on the sending cylinder completes
the electric circuit through D, which
energizes the electromagnet E and causes
it to release C. Both cylinders therefore
always begin a new revolution together
and, as the synchronism is checked at
each rotation, an accumulation of errors,
which would spoil the picture, is avoided.
The driving power is usually transmitted
to the receiving cylinder in such a sys-
tem through a friction clutch or a like
mechanism in order that the power may
be applied instantly when the cylinder is
free to turn. The fact that the receiving
cylinder moves slightly faster than the
one at the sending station does not causc
serious distortion of the received pictures
if so adjusted that the interval during
which the check € holds up the cylinder
is reduced to a minimum. Still, this
method has become antiquated, since
other means have been developed.

An accurate and very satisfactory
method of synchronism is that which
employs electrically-driven tuning forks
to control phonic, wheels or impulse
motors. T'wo or more of these motors
can be maintained in exact synchronism
by a tuning fork vibrating at a constant
frequency. Although temperature varia-
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tions will affect the frequency of the
fork slightly, this is of no moment if the
fork is located at the transmitting station
and the impulses are sent to the receiving
station or stations to control similar
impulse motors at that point. A com-
plete discussion of the construction and
operation of impulse motors and driving
forks is given in “Printing Telegraph
Systems,” Bell Trans. A. I. E. E., Vol.
39 (1), pp. 167-230; 1920.

Such a system is described by Edward
F. Watson (U. S. Pat. 1,590,270; June
29, 1926) and shown in Fig. 4. The
cylinder, 1, at the sending station is
driven by the phonic wheel, 3, controlled
by the tuning fork, 4. This fork has a
definite natural period of vibration
which is maintained by the electro-
magnet, 5. A carrier current is gener-
ated by means of the a.c. generator, 7,
geared to the shaft of the phonic wheel.
Thus the current generated will have a
frequency which varies directly as the
speed of the phonic wheel motor. The
current from the generator is applied to
the input of the modulator, 12, together
with the picture currents and then trans-
mitted to the receiving station.

The receiving drum, 17, is also con-
nected to another phonic wheel driven
by a tuning fork, 20, which has a natural
period the same as the fork at the send-
ing station. The frequency of this fork
is also maintained by a driving magnet,
21. An a.c. generator, 22, is also directly
geared to the phonic wheel motor. Thus,
the speed of the generator varies directly
as the speed of the phonic wheel, 19,
and accordingly, the frequency of the cur-
rent produced by the generator is a
rectilinear function of the speed of the
shaft 18. This generator is so designed
that when the cylinders, 1 and 17, are
rotating in exact synchronism, the fre-
quency of the current produced by the
generator is a given definite amounc less
than the frequency of the current pro-
duced by the generator, 7; for example,

a difference of 100 c.p.s. It will alse
be noted that the generator, 22, has its
output fed to the input to a beat fre-
quency detector BD, the output of
which is connected to the relay, 41, the
latter controlling the frequency of the
fork, 20, and thereby the speed of the
cylinder.

In operation the relay operates at a
rate determined by the beat frequency
of the two currents (the current from
the line and that produced by genera-
tor, 22) impressed upon the input of the
beat detector. Should the receiving cylin-
der vary in speed from that of the send-
ing drum, the frequency of the current
produced by the generator, 22, would
vary and thereby the beat frequency cur-
rent would vary. For example, if the
speed of the receiving cylinder falls off.
the difference between the beating fre-
quencies increases and accordingly the
rate of operation of the relay increases.
The increased speed of operation in-
creases the speed of the fork, 20, whereby
the cylinder is accelerated and brought
into synchronism with the sending cylin-
der. In this way exact compensation
or correction is made for any tendency
toward speed variation of the receiving
cylinder with that at the sending station.

(To Be Concluded)

Large holes may be easily drilled in
bakelite by first drilling a small hole
with a No. 45 drill, then clamping it
in a vise with a piece of hardwood at its
back, and finally following the small
drill hole with a large one. One or
two large holes for meters, etc., can
thus be further drilled with an exten-
sion wood bit, drilling halfway through
the panel from either side. If more
holes are to be drilled, a regulation tool
should be used, as the wood bit will soon
be dulled. Any swelling of the bake-
lite can be remedied by tightly clamp-
ing it between metal plates held in a
large vise.
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Fig. 4. Tuning Fork Method of Synchronism
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NEON LAMP CHARACTERISTICS

HE place of the gas-filled, glow
I discharge tube—better known to
experimenters as the neon lamp—
in television systems can be understood
only when one is familiar with some
of its fundamental principles of opera-
tion. For this purpose it is necessary
to refer to the characteristics of a partic-
ular type of neon lamp which has re-
cently been developed. The appearance
of this lamp is well enough known, but
a little light on the subject of how it
should be operated will not be out of
place.

The characteristics of such lamps are
best presented in the form of curves or
graphs which reveal at a glance the con-
ditions under which they can be most sat-
isfactorily employed. The curves, shown
here, and the explanation and interpreta-
tion of them which follows, are taken
from an article by D. E. Replogle of
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Fig. 1. Relation of Light Qutput and Bright-
ness to D. C. Current

the Raytheon Manufacturing Company.
Hence the discussion refers particularly
to the product of that company, but the
facts, if not the figures, are equally ap-
plicable to other neon lamps which neces-
sarily (on account of the purpose for
which they are designed) are constructed
in much the same manner, and these
facts will be helpful in solving some of
the problems which arise in connection
with their use in television receivers.

Fig. 1 shows the variation in apparent
candlepower (the luminous intensity
given by a standard candle) as viewed in
the direction normal to the cathode sur-
face and also the surface brightness
measured in lamberts as the current
through the tube is varied. (The lam-
bert is the measure of surface brightness
and is the surface brightness that will
give one lumen—one candlepower will
radiate from a flat plate approximately
w lumens—per square centimeter or gives
a luminous intensity of .32 candlepower
per square centimeter of projected area.)

It is readily seen that both the apparent
candlepower and surface brightness are
directly proportional to the current and
the proportionality factor or slope of
the curve is respectively .14 candles per
milliampere of current through the tube
and .03 lamberts per milliampere
through the tube.

For the best results in a television
receiver the slope of these lines is par-
ticularly important as it is the variation
between maximum and minimum bright-
ness with maximum and minimum
current that gives definition to the re-
ceived image. In designing these lamps
this slope is made as steep as possible
and it is an excellent index of the per-
formance of the tube.

Direct current of a minimum value is
passed through the lamp at all times, this
current being either the plate current
of the power tube or supplied from an
external battery. An a.c. voltage, which
is the output from the power tube as the
result of the received television signal,
is then impressed on the lamp. This volt-
age causes a varying currént to flow.
If a black background is desired in the
received image the amount of a.c. varia-
tion should be such that the lamp ceases
to glow at the minimum value and
should glow as intensely as possible with
the maximum impressed voltage.

In the ordinary use of the lamp for
television reception it is desired to obtain
the greatest possible contrast between the
light and dark portions of the image as
viewed, in other words between the
brightness of the lamp at maximum and
minimum value of current. This is
determined largely by the amplitude of
the a.c. current which is supplied to the
lamp by the receiving set. The minimum
steady current at which the glow covers
the surface uniformly is approximately
5 milliamperes. If the current is re-
duced below this, the glow first fails to
cover the entire surface, leaving dark
areas on the plate, and later the lamp
goes out entirely.

The curves of Fig. 2 are based on
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the operation of the lamp so that the
total current falls to a value approxi-
mately 5 milliamperes. They show first,
the value of surface brightness in lam-
berts corresponding to this minimum
value of current; second, the brightness
corresponding to the average current,
namely, 5 milliamperes d.c., plus the
average of the a.c. component; third, they
give the corresponding value of maximum
brightness in lamberts for a given im-
pressed a.c. current. It is readily seen
that the difference between the maximum
brightness and minimum brightness in-
creases in direct proportion to the ampli-
tude of impressed a.c., which is the pic-
ture signal.

The curve of Fig. 3 shows the corre-
sponding ratios of maximum to minimum
brightness and gives an indication of the
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Fig. 3. Variation in Brightness With Change
in Alternating Current

relative brightness of light and dark por-
tions of the picture as received with
various values of a.c. current through
the tube. Since the smallest change in
brightness that the eye can detect is
directly proportional to the instantaneous
brightness, the visual contrast between
two intensities of light having different
values of brightness is best expressed in
terms of the logarithm of the ratio of
the two brightness values. Thus, the
curve of Fig. 4 gives the logarithm of the
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Fig. 4. Visual Contrast Curve

brightness ratio shown in Fig. 3 and
the ordinates of this curve may be taken
as a measure of the-relative visual con-
trast between the bright and dark sur-
faces under the conditions previously
stated.

As gas discharge tubes are inherently
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unstable, that is, have a very pronounced
negative resistance characteristic, it is
always necessary to operate them with a
series resistor to prevent the current
from rising to an excessive value.

The second curve of Fig. 6 shows the
approximate value of resistance required
to hold the current in the lamp to any
desired value when operating on 180
volts direct current. Both the curves in
this set show average values and are
given only as an aid to set design. Indi-
vidual tubes will show variation from
values indicated in these curves and in
practice the series resistance should be
adjustable to compensate fo? variations
in the lamps.

When a series resistance is used other

£00 r— T = E T

EEESESENEN
T AT
EEENE /7 1

]
o F:qi-__-j_}/Hﬁt
EENENEYSRERER

400

R Emammmmar

e

s T _—/

5 200t—— I A |

S O AT
T e T ‘i o

5
>

i

0 o 20 30 40
I— RMS
Fig. 5. Relation of Current Qutput to Poaer
Output

than the amplifier tube itself or the
coupling resistors, it should be shunted
by a large bypass condenser so that the
impedance to the a.c. component of cur-
rent will be low.

‘T'he curve of Fig. 5 is based on the
value of lamp resistance shown by the
curves of Fig. 6 and represents average
values. As stated previously, it is
obvious that the greatest contrast is
obtainable by operating the lamp so as
to give the lowest possible instantaneous
value of current and the highest possible
value of current, the contrast being de-
termined by the values of the fluctuation
of current in the lamp itself. The value
of the fluctuating component of current
in turn depends on the amplitude of the
signal received and the degrec of ampli-
fication in the receiving set.

The amplitude of the a.c. component
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Fig. 7. Methods of Coupling Lamps in Circuits

that the lamp will handle and the corre-
sponding image brightness and the con-
trast obtainable with strong signals are
limited by the average or d.c. compo-
nent of current that can be safely passed
through the lamp. Good contrast can
be obtained by a steady d.c. current of
10 milliamperes and it is recommended
that the d.c. current be not allowed to
exceed 20 m.a. Operation at higher
value of current, while making the image
brighter, is not needed as the contrast of
minimum to maximum intensity does not
increase rapidly with higher values of
steady d.c. component of current. An
excessive d.c. current through the lamp
will result in a proportional reduction
in its life which will be manifested by
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Fig. 6. Value of Curreni-Limiting Resistance
and Internal Impedance

a gradual increase in operating voltage
and resistance of the lamp and a grad-
ual blackening of the bulb.

In Fig. 5 the curve shows the rela-
tion between the a.c. current output and
the milliwatts required to supply it.
Lamps of the type described here should
be operated from a d.c. voltage supply of
approximately 180 volts. The average
variation of voltage drop in a lamp with
varying current is shown in Fig. 6. "This
is also approximately a straight line, the
slope corresponding to approximately 500
ohms. This represents a resistance
offered by the lamp to changes in cur-
rent within the operating range and can
be considered its internal impedance.

While the impedance of this lamp 1s
500 chms it can be used directly in the
plate circuit of power tubes such as
171 or 210 without any effort made to

(L) !

5
10004

e

1

E §

1

>
-

L

&

Berax.

RADIO FOR MARCH, 1929

match the impedance of the tube used.
When so used, the undistorted output in
wattage will be less than if the imped-
ance were matched, yet the response of
the tube will be satisfactory. Various
methods of coupling the lamps in vacuum
tube circuits are shown in Fig. 7.

OPERATION OF RAYPHOTO
SYSTEM

(CoNCLUDED)

ECEPTION of photographs by radio
R requires a certain amount of ex-
perience and some skill on the part
of the receiving operator. This should
not be taken to mean that a highly spe-
cialized technical training is demanded;
vet the fact remains that the excellence
of reproduction does depend in a meas-
ure on the ability of the operator. The
skillful man coaxes the last long mile in
DX reception where the dub produces
nothing but squeals from the ordinary
receiver. Also, in picture communication,
one man will obtain reproductions which
closely follow the original subject, while
another, the conditions of transmission
being the same, will secure distorted,
poorly contrasted pictures as a result of
his lack of ability in operating his re-
ceiver, and due to his ignorance of the
processes of developing the photographs.
In receiving photographs by the
Cooley method two major adjustments
of the receiver are important. The first
is necessary in obtaining synchronism
with the transmitting station. When a
picture is broadcast, a series of warning
signals are first transmitted, consisting of
the 800-cycle picture signal and the
1500-cycle synchronizing signal.  As-
suming that the apparatus has been set
up as previously described and the pre-
liminary adjustments have been made,
the phonograph motor should be wound
and the switch of the recorder turned on.
The control R, is then turned slowly
from left to right until the cylinder
starts rotating and the trip magnet be-
gins to click regularly in step with the
1500-cvcle note, which may be distin-
guished from the picture signals by its
higher pitch.

Regulate the speed of the drum by
adjusting the phonograph speed regula-
tor. With the regulator in the “fast”
position, observe that the bevel gear at
the top of the vertical shaft holds mo-
mentarily. Gradually reduce the speed
of the phonograph motor until the in-

(Continued on Page 35)
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The A. C. Screen-Grid Tube

An Analysis of the Gain and Selectivity Which It Gives in Tuned

0 VACUUN tube marketed during
I \I the past five years has created

such widespread interest as the
screen-grid tube. By reducing the feed-
back between plate and grid, so that no
neutralization is needed in a multiple
stage tuned r.f. amplifier, it opens a new
field in r.f. amplification. Yet its charac-
teristics are so different from the ordi-
nary tubes that much design work is
necessary in order to realize its inherent
advantages.

The reduction in feed-back is ac-
complished by shielding the tube’s plate
with an extra screening grid so that
electrical charges on the regular control
grid will have no reaction on the plate,
and vice versa. This principle of electro-
static shielding was discovered by
FFaraday who stated that outside charges
would not affect charged bodies which
were enclosed in a conducting cavity.
In the case of a screen-grid tube the
shielding is not complete enough to pre-
vent all feed-back between the plate and
control grid, but the feed-back is greatly
~ reduced as compared with a three-

electrode tube.

When such a tube was constructed
and the screen grid grounded through a
45-volt B battery, it was also found that
a very high amplification factor was
obtained. This was coupled with a high
plate resistance, which is undesirable
from the standpoint of designing ap-
paratus to work with the tube. The
figure of merit for a radio frequency
tube is the amplification factor divided
by the square root of the plate resistance
or u/V/R,. A study of the characteristics
of both the three- and four-electrode
tubes will determine whether there is
any advantage in using the screen-grid
tube as r.f. amplifiers other than the fact
that neutralization is not needed.

Figs. 1, 2 and 3, show the amplifica-
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Fig. 1. Amplification and Plate Resistance

of D.C. Screen-Grid Tube

R.F. Amplifier Circuits

By GLENN BROWNING

tion and plate resistance of a d.c. screen
grid, a.c. screen grid, and '01-A tube,
respectively. It should be noted that the
screen-grid tubes with 175-volt grid
bias have an amplification factor of 150
and 375, respectively, while the '01-A
has a factor of only 8.5.

TasLe 1. R.F. Tuse FaCtor oF MERIT

CAPACITY
BETWEEN
TUBE w/ VR, PLATE AND GRID
"01-A 076 12.0 mmf,
22 186
22 (a.c.) 485 L
26 .085 12.6 mmf.
27 095 6.6 mmf{.

Table 1 gives an idea of the worth
of the different types of tubes as r.f.
amplifiers, the factor of merit being cal-
culated and the capacity between grid
and plate being measured. The figure
of merit shows that the a.c. tube is twice
as good as the d.c. and four times as
good as any of the others. According
to the tubes measured by the writer, the
27 type is slightly better than the ’26
type as an r.f. amplifier. However, there
iIs some variation in these tubes, so that
the average characteristics of a few tubes
should be taken to prove this point
conclusively.

The capacity between plate and con-
trol grid is so small in the case of the
screen-grid tubes that it was omitted.
In the case of the ’27 the capacity is
smaller than in the ’26 or '01-A, a fact
that will surprise many readers.

Of the various types, the screen grid
tube not only has the advantage of elimi-
nating the necessity for neutralization in
the r.f. amplifier, but also shows up the
best from the standpoint of r.f. gain.
However, there still remain the design
problems caused by the high plate re-
sistance.

There are two general methods for
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obtaining r.f. gain, other than regenera-
tion and tuning the signal to the ampli-
fler as in the superheterodyne. One is
by untuned amplifiers, such as an un-
tuned r.f. transformer, impedance, or
resistance. The other is a tuned trans-
former, or auto transformer, better
known as a tuned impedance. As the
untuned systems are not only inefficient
but do not add selectivity to the re-
ceivers, they will not be discussed here,
for the present-day broadcast receiver
requires not only r.f. gain, but also great
selectivity.

In any tuned r.f. amplifier three ques-
tions must be answered by analysis and
laboratory measurements: First, how
much amplification does the device give?
Second, how selective is it? Third, how
much tendency is there to make other
circuits  oscillate  due to feed-back
through the amplifier tube? In using the
screen-grid tube as the amplifier, the
last question is not important, for the
feed-back through the internal capacity
of the tube is very small.

The voltage amplification from the
general circuit of the tuned r.f. trans-
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Fig. 4. Circuit of Screen-Grid Tube With
Tuned R.F. Transformer

former with screen-grid tube, shown in
Fig. 4, 1s £./E,. For alternating current,
Fig. 5 is the equivalent of Fig. 4, a volt-
age pE, being applied in series with the
plate resistance R, and the primary of
the transformer L,. Mathematical an-
alysis shows that when C, is tuned to
resonance,

o P OO T B
7 T I
8| 8 NAf+++ —/} Mg 13000
AN
7| T HNS HHAH v oo
HA T j:ﬁ 10 000
ENDEER ol =i
5|5 1 ! <8 9000
4 |4 H AT oo
[l EREEBEn-
3|31 Ji:gcaogtﬁuag 7000
= vol
A 2 th 4_£;= 5\;1&2 6000
11 | i 5000
-4 -3 —Q I 9, 3 4
Ip| B| | By

Fig. 3. Amplication and Plate Resistance of
’01-4 Tube
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E/f— #ENVL/Ly (1)
e T

where u is the amplification factor of the
tube, K the coefficient of coupling be-
tween primary and secondary, L, secon-
dary inductance in henries, L, primary
inductance in henries, 1 —=Rp/L10, na—=

R/ Law, and w is 2r frequency.
The amplification of the transformer
may be further increased by choosing the

Fig. 5. Eguivalent of 4.C. Circuit of Screen-
Grid Tube itk Tuned R.F. Transformer

proper relations between 7;, 72 and K.
For maximum amplification this relation
s K2—=nmaeecens (2). This simple equa-
tion determines whether or not the
transformer is efficient. In the ordinary
transformer K will be about .5, and 7.
about .009. This means that », should
be 35.7. But with a plate impedance of
500,000 ohms, this would mean a
primary inductance of .294 mh., or about
60 turns of wire on a 2-in. form. 1f a
transformer were made up to these speci-
fications it would be evident that some-
thing was wrong, for on the lower
waves the secondary tuning would be
very queer.

This is due to the fact that the
primary itself is tuned by its distributed
capacity plus the capacity between the
plate and ground in the screen-grid
amplifier tube. This capacity is much
larger in the four- than in the three-
electrode tube, due to the proximity of
the screen grid. Consequently, the pri-
mary turns on the transformer must be
reduced. This means reducing the signal
strength unless the coefficient of coupling
can be increased.

The writer conducted a series of ex-
periments to determine just how much
coupling could be obtained by careful
design. It was found that by using a
short winding length for the secondary,
together with a slot-wound primary,
that couplings up to .91 could be ob-
tained. (The greatest theoretical value
is 1.) With this coupling and as many
primary turns as could be employed,
consistent with keeping the primary
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Fig. 6. R.F. Gain With Various Tubes and
Tuned Circuits
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from being tuned in the broadcast band,
a transformer was made which gave a
very creditable amount of amplification.

In Fig. 6, Curve 1 shows its per-
tormance. It should be noted that the
erain is almost constant from 200 to 550
meters, being 18.5 at the lowest point
and 20.5 at 325 meters. The gain that
this transformer should give, theoreti-
cally, is shown in Curve 2. There is a
great discrepancy between measured
and calculated values at the lower waves,
while at 550 meters the two curves
check reasonably well. This is probably
due to the fact that in obtaining the
high coefficient of coupling, the capacity
between primary and secondary is quite
great. However, there is some ad-
vantage derived, for otherwise, the gain
would be far from constant. For com-
parison, Curve 3 shows the gain of a
good transformer used in conjunction
with a '01-A as an r.f. amplifier. The
advantage of the a.c. '22 is very ap-
parent. Curves 4 and 5 are the measured
and theoretical gain with a tuned im-
pedance system.

Theoretically, the selectivity of this
transformer is given by a factor n,=—
B 2 T (3), where v, is R'3/Lso,
R’, being the effective resistance in the
tuned circuit. If the relation between
71, 72 and K given by equation (2) 1s
satisfied, this reduces to 7's=ns+79:/K
........ (4).

This equation shows a fact that is
believed to have been generally over-
looked in design work. This is in tuned
r.f. transformers with a given amount
of r.f. gain and an equal amount of
secondary resistance and inductance, the
larger the coefficient of coupling, the
sharper the transformer will tune. Fig. 7,
Curve 1, gives the experimental tuning
curve of the transformer.

In the case of a tuned impedance
system, such as shown in Figs. 9 and 10,
the amplification theoretically is given
by the equation:
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The calculated gain for such a system
is given in Fig. 6, Curve 5, while the
measured values are given by Curve 4.
Both these curves have the same shape,

E/E— 2~ . (3)

T
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Fig. 8. Circuit of Screen-Grid Tube With
Tuned Impedance

Bp
/.l.ﬂg I

by -

R

Fig. 9. Equivalent of Circuit of Screen-Grid
Tube With Tuned Impedance

though the calculated values are some-
what greater than those measured.

The selectivity of the tuned impedance
system is dependent upon the effective
resistance in the tuned circuit. This re-
sistance is

2
R'—=R+ Lo

R (6)

where R’ is the effective series resistance
in the tuned circuit. Notice that R" will
increase as the square of the frequency
so that the selectivity on the short-wave
stations will be much less than on the
long waves. Curve 2, Fig. 7, shows the
measured selectivity of a tuned im-
pedance system. This curve was taken
with resonance at 400 meters.

Thus we have analyzed the common
tubes used as r.f. amplifiers and have
shown that the a.c. ‘22 tube is by far the
best radio frequency amplifier, both be-
cause of its characteristics and because
no neutralization is necessary in a mul-
tiple stage r.f. amplifier. The untuned

" systems for obtaining amplification were

disregarded because they were neither
efficient nor did they add selectivity to
the receiver. The two fundamental
circuits for obtaining amplification and
selectivity were considered. A com-
parison of the two in Fig. 6 and 7 shows
that the tuned impedance system used
in conjunction with the a.c. screen-grid
tube gives greater gain than the tuned
transformer. However, the transformer
described is efficient and has the advan-
tage over the tuned impedance when
selectivity is considered.

The only other method outside of
the superheterodyne which the writer
believes deserves consideration is a com-
bination of the two systems described.
This might be called a tuned-plate tuned-
grid circuit. However, this will be re-
served for a separate article because of
the length of the analysis involved in
such a combination.



Vacuum Tube Voltmeter Design

By HARRY R. LUBCKE

PERHAPS no instrument has con-
tributed more toward making the
scientific design of radio receivers a
practical reality than has the vacuum
tube voltmeter. It has made possible
the measurement of feeble radio and
audio-frequency voltages that previously
were guessed at. It comes the closest
to the ideal voltmeter that man has been
able to produce, drawing hardly more
current than can leak across a piece of
insulation between two binding posts.

With all of its usefulness, little has
been accomplished to facilitate its de-
sign, which has largely been a matter of
cut and try, or of copying some exist-
ing instrument that has been previously
“cut and tried.” Consideration of the
theory underlying the instrument greatly
reduces the uncertainty of design by
facilitating a close predetermination of
circuit constants. These are found by
means of three simple equations whose
application is here illustrated in the de-
sign of an exceptionally fine voltmeter.

‘The first of these equations is predi-
cated upon the fact that the grid must
never become positive, as current will
otherwise be drawn from the circuit
which is being measured and thus intro-
duce an error in the measurement. This
limitation is expressed by the equation

to give the vacuum tube characteristics
used in equation (3) is given by

Ep—=*FEg (2)
where Ep is the required plate voltage,
Eg the grid bias of the tube in volts,
and % a constant depending upon the
type of tube and the maximum plate
current, it is approximately equal to the
tube’s amplification constant. Fig. 2
gives some empirically determined values
of £.

Eg--1.5E (1) A consideration of vacuum tube
where Eg is the tube’s grid bias in volts theory yields
and E is the maximum effective voltage R/p:HE—IPRP (3) where

to be measured, being the r.m.a. value
as read on an a.c. voltmeter.
The plate voltage which is necessary

Ip
R’p=plate circuit series resistance, in
ohms, p—amplification factor of tube,
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Fig. 2. Empirical Values of “k”
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Fig. 1. Vacuum Tube Voltmeter Having Zero Frequency Error

E—maximum of desired voltage, Ip=
maximum reading of plate meter in am-
peres, Rp—plate impedance of tube at
4, B and C voltages used. The plate
circuit series resistor is thus determined
from the tube characteristics and the
plate meter range.

‘The use of these equations may be
illustrated by the calculations for the
meter shown in Fig. 1. This meter has
a 0-2.7 volt range, employs a ’99 tube,
and a 0-100 microampere plate meter.
Equation (1) gives the grid bias:

Eg—1.5x2.7—4.05 volts
With a value of 5.4 for &, as taken from
Fig. 2 for a 99 tube and 100 micro-
ampere meter:

Ep—5.4x4.05—=21.8 volts
Finally, the plate resistor value:
R’ 6x2.7—.0001x150,000
b= 0001
—10,200 ohms

The value of plate impedance, Rp,
can be taken from manufacturer’s curve
sheets for the proper plate voltage and
grid bias by extending the curves. It is
interesting to note that the plate im-
pedance at which a tube is worked under
optimum conditions is a constant for a
given plate meter. For a '99 tube and
100 microampere plate meter Rp is 150,-
000 ohms, very nearly, for all values of
grid bias from 4.3 to 13 volts, plate
voltage from 22.5 to 71, and plate cir-
cuit series resistors from 10,000 to 350,-
000 ohms. For a '99 tube and 1,000
microampere (1 milliampere) plate
meter Rp is 50,000 ohms; for a ’71
tube and 100 microampere meter, 10,-
000 ohms; and for a ’71 tube and 300
microampere meter, 40,000 ohms.

These camputed constants give the
calibration curves shown in Figs. 3 and
4., The plate voltage used 23, being
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that from a new B battery, rather than
the calculated 21.8 -which required a
larger grid bias of 4.4 volts. The plate
resistor was 10,000 ohms as against the
10,200 ohm value calculated.

Another calculation of constants for

Instead of a single calibration curve
holding for all frequencies, as would be
highly desirable, three curves are ob-
tained. A basic or 60 cycle curve secured
with the ordinary power supply as an
input lies above a group of coincident

quencies the inductance of the plate
meter causes the impedance to rise con-
siderably and thus lower the reading
secured for a given voltage input. Con-
versely, at radio frequencies the dis-
tributed capacitance of the plate meter
moving-coil, and the resistor and bat-
tery portion, provides a path of low
impedance and the curve secured lies
above that for the 60 cycle input.
When the condensers €, and C, in
the circuit diagram of Fig. 5, 1 mid.
and 4 mfd. respectively, are used, the im-
pedance of the plate circuit is constant
regardless of frequency. When thus by-

MICRO-AMMETER
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Fig. 3. Calibration of Meter Without Bypass Condensers

the same instrument with a range of
0-5.7 volts gave Eg as 8.7 volts, Ep as
47 volts, and R’p as 200,000 ohms. Ac-
tual values used gave Eg as 9 volts, Ep
as 48 volts and R’p as 200,000 ohms.
A zero reading of 10 microamperes was
used for all work, a slight change in
plate or grid voltage being made to se-
cure this value when necessary.

e
s HT
:
I

curves for 500, 5,000, and 16,000
cycles, and below the curve for 1,000,
000 cycles, which is a radio frequency in
the broadcast spectrum.

These results are explained by con-
sidering the plate circuit impedance
through which the rectified current af-
fecting the plate meter must flow. For
60 cycles a certain impedance is pre-

Fig. 5. Circuit Diagram of Vacuum Tube
Voltmeter

passed the three curves coalesce into the
oneshown in Fig.4. The many points sur-
rounding the curve drawn-in represent
the plotting of the several frequency
runs. The condenser C, serves to store
energy during the peaks of the plate
voltage wave and to give it back during
the troughs, thus leveling off the peaks
and filling in the hollows of the plate

LIST OF PARTS FOR
ZERO FREQUENCY ERROR
VOLTMETER

'99 vacuum tube and socket.

Fig. 3 gives the calibration results for sented, mainly resistance, which causes “uAM.” 0-100 Microammeter. Jewell.
the 0-2.7 volt range for various fre- the calibration curve to fall in its indi- = 200‘2‘,‘“‘ f‘""“ Radigjgpotetiy
. . .. . i 10meter
quencies without bypass condensers. cated position. At the higher audio fre- “R" 25.0hm General Radio rheostat.
“Cc” 1 mfd. Tobe bypass condenser.
E T “C” 4 mfd. Tobe bypass condenser.
HH : H “RY 10,000-ohm Wire wound resistor,
27 Super-Davohm.
11 Binding posts.
2 Formica strips.
A £k 6 ft. Solid No. 14 Braidite wire.
8 7 x 10 in. base.
f 4.5 volt “C” battery (4.4 volts
e used).
¥ 158 22.5 volt “B” battery.
¥ HH 4 or 4.5 volt “A’” battery (3.0
H volts used).
il
; i current variations, and rendering negli-
£l gible the effect of inductance or capacity.
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Fig. 4. Calibration of Meter With Bypass Condensers
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By reproducing this instrument of
identical parts and imposing the same
operating conditions, a vacuum tube volt-
meter cf known behavior at audio and
radio frequencies can be secured by
merely calibrating it with a 60 cycle
supply. The user can be confident that
this calibration will hold throughout
radio .nd audio frequencies because of
the tests already made on an exactly
similar meter. A potentiometer, step-
down transformer, and low reading a.c.

(Continued on Page 33)
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AGNETO-STRICTIVE properties are
being used by Prof. G. W. Pierce
of Harvard, as a source of constant
frequency for the control of oscillation
in a vacuum tube circuit. Under the
influence of an increasing magnetic field
certain metals undergo a complete cycle
of elongation and contraction, so that
with a.c. there are two cycles of metal
change for each magnetic field cycle, un-
less a constant magnetic field is also
present.
Nickel and some of its alloys are very
active in this respect; monel metal or
nichrome often being used. Fig. 1 shows

s MONEL METAL ROD

7014
Py

‘ |-o
; gw 3,

Fig. 1. Magncto-Striction Oscillator

the diagram of connections where a
monel metal rod is placed inside of the
plate and grid coils, and clamped in the
middle so that it can vibrate longi-
tudinally, with a node at the center,
when the circuit is tuned to the rod’s
natural frequency. As a constant mag-
netic field is also maintained by the d.c.
plate current in one of these coils, the
resultant field is pulsating, without
change in polarity, so that the rod vi-
brates at the same frequency as the
alternating current.

If the circuits are tuned to the proper
frequency, a surge or change in the
vacuum tube’s plate current will cause
either an elongation or contraction of
the rod. This deformation does not
occur instantaneously along the whole
rod but travels along it at a definite
speed depending on the material of the
rod. When this deformation reaches the
grid coil, the magnetic field inside of
this coil is changed due to the change
in dimensions of the rod. This change
of magnetie field causes a voltage change
across the grid coil which is amplified by
the vacuum tube. This changes the plate

current again, so a condition of con-
tinuous oscillation is set up, as deter-
mined by the natural period of the rod
from F—=2L/V, where F=—frequency
in cycles per second, L—length and
V —velocity of sound in the metal.
This type of oscillator may be used
tor frequencies up to 2,000,000 cycles
per second, though its greatest use is
only up to 25,000 cycles per second, to
extend the useful range of piezo-electric
crystal oscillators. The frequency is
remarkably constant, provided constant
temperature is maintained. The plate
and filament voltages and the tuning
condenser may be changed quite a large
amount without making an appreciable
change in the frequency of oscillation.

R\TINGS of the new power tube soon
to be available are:
Filament voltage—2.5 volts.
Filament current—1.5 amperes.
Plate voltage (max.)—250 volts.
Plate current—30-35 m.a.
Grid voltage—50 volts.
Amplification factor—3.5.
Plate resistance—2000 ohms.

Mutual conductance — 1750  mi-
cromhos.

Undistorted power output—1.6 watts,
(max.)

Base—Large UX.

Size bulb—Same as UX-210.

Ventilation requircment—Same as for
U X-250.

The maximum undistorted output at
250 volts is practically the same as for
a type 210 power tube at 425 volts.
This is quite sufficient for a good dy-
namic loudspeaker when used for either
phonograph or radio reception at fairly
high volume.

This tube at its rated voltages will
give over twice the undistorted output
that can be obtained from a ’71 power
tube at its rated voltage. It would seem
to be an ideal power tube for ordinary
use.

00D practice in transformer design
demands that the flux density be
less than 60,000 lines per square inch.
This can be quickly checked from the
formula B=10%E—4.44 4 N F, where
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B is the flux density in lines per square
inch, E the supply voltage, 4 the cross
sectional area of the magnetic circuit in
sq. in., N the number of turns in the
primary winding, and F the frequency
of the supply voltage. Because of oxide
or varnish on the core laminations the
value of A is usually from 5 to 10 per
cent less than the physical measurements
would indicate. The gauge of the wire
may be checked from the fact that 1500
circular mils are customarily allowed
per ampere of current. Because of the
low efficiency of small transformers the
primary current is ordinarily 10 to 20
per cent greater than the secondary load
would indicate.

PERFORMAN’CES of various detector
tubes in a grid-leak-condenser cir-
cuit are reported by "Terman and Googin
in the I. R. E. Proceedings for Jan-
uary, 1929. On the basis of audio-
frequency power output preceding trans-
former coupled amplification, disregard-
ing quality, they conclude that the '27
heater-type tube is definitely superior to
all other standard receiving tubes. The
types '12-A, 26 and ’12 are approxi-
mately tied for second place, and are fol-
lowed by a third group made up of types
40, *71-A and 200-A. The next group
includes types '01-A and '99, while the
'20 type is the poorest detector of all.

If the quality of output is taken into
account, the types '27, ’12 and 200-A
gain an additional advantage over the
rest. When resistance-coupled ampli-
fication is used, types 102-D, *40, and
200-A are to be preferred in the order
named. The ’12-A tube is better than
the '01-A type as a detector when both
are at the same plate voltage and fila-
ment power. They recommend that at
least 45 volts be used on the plate and
state that 67 to 90 is better.

uE Hiler tuned double impedance
Ts_vstem of audio-frequency amplifica-
tion employs a single encased unit to
transfer the plate voltage of one tube
to the grid of the next tube. This unit
consists essentially of two choke coils
shunted by a fixed condenser. The coils
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are wound on the outer legs of a lami-
nated “figure 8 core, L, of Fig. 2
being in the plate circuit and L, in the
grid circuit.

The condenser € is tuned to series
resonance with L., which has an in-
ductance of about 250 henries. This
condenser not only provides capacitive
coupling between the plate and grid
circuits, but is also designed to shunt,
and thus nullify, the high-leakage reac-
tance of the coils. Such nullification is
intended to maintain constant fre-
quency amplification characteristics in
the coupling unit when the load is
varied on the plate of the following tube
and to prevent resonance which might
otherwise unduly accentuate the ampli-
fication of some audio frequency. Nulli-
fication of the leakage reactance prevents
resonance due to any change in the
capacity between the grid and filament
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Fig. 2. Tuned Double Impedance System

of the input tube which might be caused
by load variation in the output circuit.

Inductive coupling between the plate
and grid coils through the core is so
minimized that it has no effect upon the
frequency setting of the resonant circuit
CL,. Furthermore, any appreciable cur-
rent through L, has no effect upon L,
or upon the frequency characteristics
of the coupling unit.

The effect of regeneration in raising
‘the phase angle of the various im-
pedances is under such complete control
that its effect can either be entirely
eliminated from the operating band or
be confined to one portion of the fre-
quency spectrum.

The unit is claimed to give practically
equal amplification for all frequencies
within the audio spectrum. Furthermore
its response characteristics can be
changed without sacrifice of amplifica-
tion so as to match the characteristics
of the speaker with which it is used.

g A » METAL is a nickel steel of high

permeability available as stand-
ard stampings for making cores of small
audio transformers which have as good
frequency-response characteristics as
transformers with larger coils and silicon
steel laminations. “A” metal lamina-
tions are also combined with silicon steel

26

to improve the transformer character-
istics.

Several manufacturers secure a re-
markably good frequency-response curve,
at low cost, by resonating the transformer
for the low frequencies. Fig. 3 shows

the circuit. The resistance is from 25,-
000 to 100,000 ohms, and the con-
If_ _________ —/
P , : G
[ |
|
! i
! F
Bt @] L@ C-8/4S
[ e e e e ey e -
Fig. 3. “Resonated” Transformer

denser from .02 to .2 mfd. The primary
and secondary are usually connected as
an auto-transformer so as to give a
greater step-up ratio.

FREQUENCY is the first factor in de-
termining the distance that a radio
wave will travel. Increasing the fre-
quency is equivalent to increasing the
wave’s angle of elevation. H. E. Hall-
borg has found that high angle waves,
those whose frequency exceeds 60,000
k.c., are normally not audible at distant
receiving stations, since they do not re-
turn to earth. He reasons that the
amount of energy at a given frequency
that will pass between sending and re-
ceiving stations is determined by the
relative amount of light and darkness in
the path between them, this photoelec-
tric effect being similar to light control
of current flow in a photoelectric cell.
Very high frequencies can be brought
to earth only by the high ionization due
to great illumination. Consequently he
argues that 60,000 k.c. (5 meter) waves
should be more effective in daylight and
that the longer wavelengths, having
lower elevation, would be more effec-
tive at night when the ionization of the
signal track is low. The relative amount
of light and darkness over a path also
varies with the season and the latitude.

Mr. Hallborg’s experiments with
transatlantic communication show that
16.17 meters is better than 14.02 meters
for daylight service; 21.48 meters is
good for daylight transmission in winter
and for night work in summer, and 43
meters is favorable for night work
during summer or winter.

The long distance short-wave stations
of the world are at present separated by
channel widths of .2%. The increasing
demand for channels is so great that it
appears likely that a separation of .1%
will eventually be necessary. Even with
this .19% separation only 1587 standard
channels distributed among the nations
of the world are available between 1500
k.c. (200 meters) and 23,000 k.c., which
is 13.11 meters. It is obvious that
there is a definite saturation point in
the ultimate number of long distance
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radio circuits and that the most stringent
measures are necessary to keep each ser-
vice in its allotted channel.

HORT-WAVE broadcasts to America

from Geneva through PCLL at
Kootwijh, Holland, on 38.8 meters are
to be made on March 12, 19 and 26, at
22-23 G. M. T. This corresponds to
56 p. m. E. S. T. These broadcasts
from the Secretariat of the League of
Nations are to be in English, French
and Spanish and are in the nature of the
repetition of the first trials which were
made last May and June. Similar tests
are to be made at the same hours on
March 14, 21 and 28 in English on
18.4 meters in an endeavor to reach
Australasia. The League Secretariat at
Geneva will appreciate any reports on
the reception of the transmissions.

‘ N / HILE any of the a.c. tubes work

equally well with d.c. of the
proper voltage, the relatively great fila-
ment current requirements of the a.c.
tubes, all of which have oxide-coated
filaments except in the case of the '27
type, makes battery supply inadvisable.
The 27 and the '22 (a.c.) draw 1.75
amperes, the new power tube 1.5, the 10
and ’50 taking 1.25, and the 26 type
1.05 amperes, as compared with the .25
amp. of the '01-A, ’12-A, ’71-A and 40,
as well as the .132 amp. of the '22
(d.c.), 1.25 amp. of the ’01-B, and the
.06 amp. of the '99. Yet while a seven-
tube a.c. set would quickly discharge
a 6-volt storage battery, its total cur-
rent drain would be only about .25 amp.
at 110 volts, since the a.c. tubes are
working on an average of only about

275 volts.

C. HUM in a loudspeaker can often

« be traced to the plate circuit of
the detector tube which either picks up
the 60-cycle modulation from the a.c.
filament supply or is directly affected by
a pulsating d.c. plate supply. A slight
ripple in the plate supply which would
be hardly noticeable in the output of the
amplifier tubes, is greatly intensified in
the detector circuit. The practical means
adopted to minimize it are the use of
heater-type tubes, complete filtering of
the rectifier output to the detector plate,
and the use of audio transformers which
do not pass 60 and 120 cycles. In the
case of a dynamic speaker it may also
be reduced by shunting a 4 to 10-ohm
resistance directly across the speaker’s
moving coil.

Bakelite can be sawed straight with
a hacksaw after clamping the bakelite
between two pieces of strap iron, held in
a vise. The edges of the iron bars should
lie along the line to be sawed and the
saw teeth continually pressed against
them. A flat file will remove anv slight
roughness.



Translating Foreign Circuit Diagrams

By R. RAVEN-HART

A\IYONE who is cursed with the job
of wading through the technical
radio literature of the world, soon
reaches a state of confusion where he
has no idea whether the thing with a
light in it is a “lamp,” or a “tube,” or
a ‘“valve”; whether it works from 4
and B batteries, or from Low and High
Tension batteries, or from Heating and
and Anode batteries; and uses Reaction,
or Regeneration, or Back-coupling.

As a result, one gets into the habit of
reading the diagrams rather than the
text. Even here, all is by no means
plain sailing, as the four diagrams show.
Although it may not be evident, they all
represent the same circuit.
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Fig. 3. German Version
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SPEAKER

The United States version (Fig. 1)
speaks for itself.

Crossing the pond to England (Fig.
2) there is not much difference at first
sight. Notice the larger tuning con-
densers, made desirable by the far wider
range of wavelengths to be covered. Also
the smaller grid condenser and resist-
ance, this being standard British prac-
tice. And observe the graceful shape of
of the “wvalves”! To judge by the symbol
for the loudspeaker one would think that
only horns are in use. Fortunately, how-
ever, this is not the case by any means,
and, if anything, the general level of
loudspeakers is higher in England than
in America.

B+
DEL

Fig. 1. American Version

-

B+
AME

The chief snag is the battery mark-
ing, though when one gets used to it, it
is really simpler than the arbitrary 4,
B, C, since High Tension, Low Ten-
sion, and Grid Bias do exactly express
the purposes of each battery. (This
“high” and “low” business extends by
the way, to frequencies also, radio fre-
quency being “high frequency” and audio
HIOW.”)

The German diagram (Fig. 3) sug-
gests at first sight an outbreak of re-
sistances, but a comparison with the
medieval battlements of the grid leak
makes it clear that they are merely
windings of sorts.

Observe the umbrella antenna and
the realistic Earth; also the loudspeaker
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Fig. 2. English Version
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Fig. 4. French Version
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looking like a microphone, to complicate
things.

Here the tubes are an Audion and a
Low Frequency Amplifier, the word
audion having nothing to do with a par-
ticular circuit, but standing merely for
detector tube. By the way, we are now
back at “tubes,” the German word mean-
ing just that. And, talking of tubes,
the mysterious “Durchgriff” so often
quoted for German tubes, is merely the
reciprocal of the factor of amplification
(1/p): it may take the unfortunate
amateur weeks to locate this fact, as

(Continued on Page 36)
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THE NEW WALLPAPER

T HAS been our opinion that the require-

ments for a radio operator’s license should
be much more difficult, more severe, than
heretofore. We have felt that the lamentable
lack of dignity bestowed upon our profession
is due to some extent to the ease with which
the man “who has been found wanting in
everything else” could secure a license. We
have advocated that changes in the present
methods of examination be radical enough
to discourage all applicants other than those
to whom radio was of vital interest, a chosen
life work. Therefore we were a bit disap-
pointed, upon studying the new regulations,
to find that the requireinents are no harder,
if any, than they have always been.

The commercial extra first-class license is
changed in the Continental code test only,
code groups being sent instead of plain lan-
guage at the same speed of 30 groups per
minute. This code group business sounds
dangerous at first but will probably prove
to be a relief from the conglomeration of
hash ordinarily used. We understand that
plain language is still interpreted to mean
the above mentioned conglomeration.

The new commercial first-class license re-
places the old first-class first grade. The 12
month’s experience required may be dug up
out of the dim and dusty past, providing, of
course, that only PG stations are counted.
In addition to the 25 w.p.m. plain language
test, the applicant must be able to copy 20
w.p.m. of code groups.

No experience is required for the second-
class license which has replaced the old first-
class second and third grades. Experience
adds from 2 to 10% to the total percentage
of the examination, however, making it pos-
sible to get as high as 110%. The subjects
covered in the requirements for the theoretical
examination remain the same, but the new
question sheets are more comprehensive and
up-to-date.

Renewals are much the same as before. All
present licenses will be valid for the term
indicated, but at any time during the term
of the old license an operator may make ap-
plication for and be issued a new license,
providing he can meet the requirements
therefor.

And so, although the changes were not
drastic enough to satisfy us entirely, the situa-
tion is clearer and more concise than before,
which is certainly a step forward. And the
Department of Commerce, if it sees fit, has
the power to publish new examination sheets
at any time. A practical examination, al-
though greatly to be desired, is more than
can be expected for some time due to the
fact that extra equipment and extra room
for the examining offices is considered out of
the question at present.

It might be possible, if agreeable, through
a cobperative effort on the part of the su-
pervisors’ offices and the service companies,
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to have each man that is assigned to a new
job questioned by the R, I. as to his ability
to handle the particular equipment on that
ship. If he passes this oral examination his
ticket might be endorsed on the back, and he
would be allowed to ship. If he failed an-
other man would have to be supplied. Even-
tually the old-timer would have a long list
of type numbers on his ticket, much as the
skipper or mate sports a pile of pilot licenses.
The examination, of course, would usually be
given in the ship’s radio shack.

A current fed antenna capable of operating
on 40, 80 and 160 meters may be made by
stretching one wire approximately 85 meters
long, so that the center of it comes over
the transmitter shack. Cut it in the center

and separate the two halves 15 ft. with a
spacer

15 ft. wire insulated at each end.

PRITIEN

*
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Scheme for Conwerting from CW to Phone

Run a lead-in from each end of the antenna
adjacent to the spacer to the transmitter
inductance, keeping them as far apart as
practicable. Measuring from the transmitter
inductance place a S.P.S.T. switch at 33 and
85 ft. points on both halves of the system.
With all switches open, it operates in the
40-meter band, first switch on each side of
center closed, it operates in the 80 meter
band, and with all switches closed operztes
in the 160 meter band.

When using phone, the modulator tube can
be placed in parallel with the oscillator
tube, when you wish to use CW, by means
of a T.P.D.T. switch, as shown in the
accompanying illustration. The 30 henry
choke is shorted when both tubes are operat-
ing in parallel for CW. Leaving it in the
circuit while working CW would result in
a chirpy note, due to the fact that each time
the key is pressed it requires an instant for
the choke to build up.

Difference Between Greenwich Mean
Time and Standard Time

Greenwich mean time is the system of time
in which noon occurs at the moment of pass-
age of the mean sun over the meridian of
Greenwich, England. Standard time is the
time of a certain meridian adopted for local
use over a large region in lieu of true local
time. The meridian of Greenwich, England,
was taken as a prime meridian, and there

(Continued on Page 42)
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THE UNITED STATES COAST
GUARD

By W. L. Jeeson, NGQ.

mH the idea that commercial operators

-\; v are not informed as to the organization
of the Coast Guard so far as radio is con-
cerned, I am submitting such scraps of in-
formation as occur to me, an operator still
retaining the viewpoint of the commercial
man, though now at NGQ, the Coast Guard
station at San Pedro.

Regular vigils on my home receiving sta-
tion in Brooklyn had made the calls of such
cutters as the Gresham, NRG, and the Sen-
eca, NRE, familiar to me in their work with
old NAH in distress work on 600 meters
around New York and down to the Capes.
Then with the start of commercial work in
May, 1923, on a Standard Oil barge, KSAA,
I began to hear them oftener on closer ac-
quaintance with their Navy Standard 5 k.w.
spark sets, sometimes right abeam! Then
running across the North Atlantic I had rea-
son to know of the activities of the Ice Pa-
trol, NIDK, as the captain of my ship sent
and received reports from them at all times
when in the ice and fog zones.

To this extent then, the average operator
is acquainted with the Coast Guard, but no
more—and there is more! The well-known
prohibition business has resulted in the force
being considerahly augmented in both men
and ships. With the enlargement of the ser-
vice came the present conditions of reorgani-
zation and development of personnel and
equipment.

The radio communication end is modeled
dfter that of the Navy. The regulations gov-
erning manner of operating and rating of
operators are the same. The difference be-
tween the days of 1923 and now is that these
regulations are in force instead of just being
on the books! The normal channels for inter-
fleet work and ship-to-shore work over dis-
tances, varying with conditions, up to 300
miles day and more at night—are 110 meters
to 130 meters. The usual wave used is 121
meters, on which 1 have communicated suc-
cessfully with the Tamaroa, NIVR, up to 500
miles at sea, noon hours. This is unusual.
However, contact is very satisfactory at 150
miles over land or sea. In addition, the
Coast Guard has the use of such Navy inter-
mediate channels as 355 kilocycles, and 275
kilocycles. The transmitters equipped for
these waves, of course, have the commercial
channels such as 500 kilocycles, for one im-
portant function of this service is the guard-
ing of the distress frequency, 500 kilocycles.

The standard transmitter for the low waves
is a 50-watt oscillator, 50-watt modulator, 5-
watt speech amplifier combination with
switching arrangement for CW, ICW or
phone, and three available waves, for either
system of transmission. As will be seen this
is low power, only 50 watts—but the sets are

(Continued on Page 37)



With the Amateur Operators

A 1% METER OSCILLATOR FOR
THE % METER AMPLIFIER

By A. BINNEWEG, JR.

ITH the present small power tubes, it is

better to use the master-oscillator
power-amplifier scheme, which gives a steady
wave and is comparatively simple to operate.
The CG-1162 will oscillate easily at 1%
meters and with quite a little inductance out-
side the tube, as shown in the illustration. All
ordinary small power tubes will not os-
cillate below about 1.2 meters at best, as
the capacity between the leads through the

Chokes for operation in this vicinity may
be tuned or untuned; tests show that re-
sults are about the same for anything above
six turns on a one-half inch form. It will
be found that somewhat higher plate voltages
are necessary for proper oscillations than at
lower frequencies. The arrangements which
oscillate with the lowest plate voltages will
usually be the most efficient, this depending
on several factors such as the chokes, and
the tube used, especially. If one uses a
“double-end” tube or one in which the leads
through the glass are well-spaced, oscilla-
tions can be produced directly at 34 of a
meter.

1% Meter Master-Oscillator

glass causes enough loss to prevent oscilla-
tions.

At these frequencies, operation is often
improved by disconnecting the grid leak.
Since the external “shunt condenser” in the
oscillating circuit is in series with the tube-
capacity, beyond a certain value, ‘this con-
denser has relatively little effect upon the
frequency so that the leads must be short-
ened to lower the wave. For each length of
leads, best oscillations are produced with
some definite value of shunt capacity. With
the tube shown in the illustration of the 114
meter set, approximate value of shunt ca-
pacity and corresponding operating wave-
lengths were the following:

Length of External Wave-
leads Condenser length
(centimeters) Capacity. (mmfd.) (meters)

40 25 2.6

37 25 2.48

31 25 2.20

25 10 1.94

21 25 2.00
14 10 1.5

For experimental work, the 1Vi-meter set
arrangement shown is quite convenient. To
change the wave, simply move the con-
denser supporting block along the baseboard
and change the leads. The base of the tube
is removed and the bulb is secured to a
bakelite upright by means of a length of
tape. A plate or grid-meter is used to in-
dicate resonance or oscillations. The tube
is usually oscillating if, when the hand is
brought near, the meter readings change.

For wavelengths of the order of 1 meter,
a pair of Lecher wires can be arranged on
a portable support, provided with a meter
stick, and thus serve as a direct-reading
wavemeter.

For 34-meter operation, the “coupling
line” is coupled to the oscillating circuit of
the 115-meter sct. This line feeds the am-
plifier, the adjustment of which was des-
cribed in October, 1928 Rabpio.

JAPANESE AMATEUR STATIONS

Through the courtesy of J3CH it is pos-
sible to publish the following list of mem-
bers of J. A. R. L. (Japanese Amateur Radio
Ligo):

JICW—H. Takeuchi, 419 Ikebukuro, near

Tokyo.

J1CX—H. Horikita, 597

Ebara-machi, near Tokyo.
J1CZ—N. Eimura, care Mr. Sayama, 3495

Magome-machi, near Tokyo.

JIDA—T. Semba, 680 Shimonumabe, Denen-

Chofu, Tokyo.

Ji1DB—M. Sumi, 85 Mukoyama, Shibuya-
machi, near Tokyo.

J1DC—T. Seki, 33 Sakusabe, near Chiba.

J3CB—K. Kusama, 1581 Mikage-cho, near

Kobe.

J3CC—K. Kajii, 100 Torishima-cho, Osaka.
J3CD—Y. Tanigawa, 4 Yamamoto-dori,

Kobe.

J3CE—M. Takebe, 396 Sakuragi-cho, Tono-
dan, Kyoto.
J3CF—Y. Kikuchi, 35 Naka—2, Dojima,

Osaka.

J3CG—G. Kikuchi, 2249 Koroen-hama, near

Kobe.

J3CH—T. Iiayashi, Hibarigaoka, Kawabe-
gun, Hyogo-ken, (38 meters).
J3DD—K. Kasahara, 880 Tennoji-cho,

Osaka.

K. Yamaguchi, 4+ Minami-machi, Yok-

kaichi, Mie-ken. (Fone only).

The League's QSL service is in charge of
13DD.

Included in the membership also arve the
high power experimental stations:
J1AG—1liraiso Radio Laboratory, Ibaragi-

ken,

J1CT—Tokyo Electric Co. Radio Laboratory,

Kawasaki.

JOAK—Toyko Central Broadcasting Station,

Tokyo.

Shimohebikubo,
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SPREADING THE BANDS WITH
AN AUXILIARY TUNING
CONDENSER

By G. S. CorpE

ow that all amateur signals are pre-

sumed to be tuned to the »n'" degree ot
sharpness and that the boundary lines of each
band contain all the signals that were
crammed into the much wider bands of 1928,
it is necessary to spread each band over the
whole dial of the tuning condenser. When
a receiver is used for more than one band,
employing plug-in coils, a different maximum
capacity is required in each case.

The two methods ordinarily in use today
rely first upon plug-in tuning condensers
which are somewhat bothersome to keep in
accurate calibration and are slow to change;
and second, upon plug-in fixed condensers
shunted across the tuning condenser, which
also, in the case of the average home-made
fixed air condensers, will show the effects of
handling.

The method of solving these difficulties here
described has been in use with great satisfac-
tion at W6U]J for some time and can be rec-
ommended as sure-fire to every short wave
operator, either for handling traffic or listen-
ing to broadcast. It consists of paralleling the
small tuning condenser with a large variable
condenser, and providing a simple mechan-
ical means for resuming the original position
when shifting settings.

Instead of mounting a dial on the large
auxiliary condenser, C., fit the shaft with a
rectangular piece of bakelite 2 in. long and
54 in. wide. On the panel about 3 in. below
the shaft and a little to the right of it mount
another strip of bakelite, being sure that it

Cy REGENERATION

i
s els

I'ig. 1. Panel Mounting of the Strip IHolder

is horizontal, and at the right of this mount
a vertical strip of any handy length, as
shown in Fig. 1. Now cut a dozen or more
pieces of bakelite 34 in. wide, the shortest of
which will, when fitted into place as shown
on dotted lines (Fig. 1), stop the right hand
end of the strip on the condenser shaft at
the lowest point possible. Set the adjusting
screw which holds the strip to the shaft,
making the condenser at this point give a
minimum of capacity, and mark the short
strip No. 1. Then let each of the other strips
be 1/16 in. longer than its preceding one
so that the rotating strip will be stopped a
little higher up in each case. This, of course,
causes an increase in the capacity of con-
denser C,. To insure the proper insertion of
the removable bakelite strip it would be well
to engrave an arrow near one end as shown
in Fig. 2.

Fig. 2. Remowvable Bakelite Strip

(Continued on Page 33)
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Inside Stories of Factory Built Receivers

THE EDISON RECEIVERS

All of the four new Edison receivers em-
ploy the same circuit, consisting of three
stages of tuned r.f., detector and two stages
of audio. Type ’26 tubes are used through-
out except for a 27 tube as detector and a
’50 tube in the last audio stage. Plate volt-
age is supplied by an ’81 rectifier tube and
associated filter. Dynamic speakers are
used in all models, the C-1 having two
speakers, two ’50 tubes and two '81 tubes.
A phonograph is also incorporated with the
latter model. The non-combination models
are equipped with a jack between the de-
tector and audio amplifier for a pickup plug.
The pickups supplied with the combination
sets reproduce both the needle type, lateral
cut, and the Edison “hill and dale” records;
an arm projecting from the side of the ordi-
nary pickup and holding the Edison dia-
mond point is used for the latter type of
record.

All three stages of r.f, amplification are
tuned, a “fore and aft” four-unit condenser
gang doing the work. A 600-ohm grid sup-
pressor is used in each r.f, stage in order
to eliminate oscillation in this part of the
circuit. The volume control is a 2000-ohm
variable resistor across the primary of the
second r.f. transformer; i. e., in the plate
circuit of the first r.f. tube. The grids are
connected to ground and obtain their bias
voltage from the drop through a 600-ohm re-
sistor connecting them to the center taps of
the 20-ohm resistances across their filaments.
These two resistances as well as the 12-ohm
resistance across the detector filament are
used as hum adjusters and can be changed
with a screw driver.

of grid rectification, employing a grid con-
denser and leak. Switch S#, throws the
.002 mifd. regeneration condenser into the
circuit along with a 3000-ohm variable re-
sistor for regenerative control. This con-
trol switch is mounted on the tuning shaft
and extends just below the knob. The de-
tector is switched into oscillation when dis-
tance reception is required.

D $
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FEDERAL ORTHO-SONIC TYPE H
RECEIVER

! I '41s set uses six tubes, two '26’s for r..

amplification, one ’27 for detector, one
’26 for the first audio and two '71-A power
tubes in push-pull for the second audio

(Continued on Page 43)
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Circuit Diagram of Federal Type H Ortho-Sonic Receiver

C,g=.0002 mifd.
C,;=.0003 mfd.
C,s=.0003 mfd.
C,,=.0003 mfd.

C,,=1/10 mfd.
C;x=1/10 mfd.
C,=.0001 mfd.
Cx=.0002 mfd.

L;s=262 mh.
L,,=262 mh,
L,;=262 mh.

R;s==500,000 ohms.

C.,=15 mfd. C,—.001 mfd. R,;=2 megohms,
The detector operates upon the principle Cn=15 mid. C»=50/35 mmid.
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Edison Circuit Diagram
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RS5—Loading Resistor 0.5 Meg.
R6—Det. Plate Resistor 50,000 ohms
R7—I1st A.F. Hum Adjuster 20 chms
R8—Det. Hum Adjuster, 20 ochms
R9—226 Grid Bias Resist., 600 ochms
R10—R.F. Hum Resist., 12 ohms
R11—Regener. Control, 3000 ohms
R12—Volume Control, 2000 ohms

R13—R.F. and First Audio Plate
Resistor, 12,500 ohms

R14—250 Grid Bias Resist.,
ohms

R15—Loss Current
chms

C1, C2—Ant. Cond., .00025 mid.

1500

Resist., 25,000

C3, 4, 5, 6—Tuning Condenser
C7—Grid Con., .00025 mid.
C8—Regen. Cond. .002 mfd.
C9—Det. Bypass .00025 mfd.
C10—A.F. Bypass, 1.5 mfd.
C11—R.F. Plate Bypass 3.0 mid.
C12—Bias Bypass 1.5 mid.
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C13—Filter Cond. 2 mfd.
C14—Filter Cond. 1 mfd.
C15—Filter Cond. 1 mfd.
C16—250 Bias Bypass 3.0 mfd.
SW1—Regen. Switch
SW2—Phono. Switch
SW3—Panel Starting Switch
SW4—Safety Switch



List of Standard Radio Receiver Models

(Furnished by courtesy General Contract Purchase Corporation, New York City)

Under “Cb.”

wpn

denotes table cabinet,

“C,” console, “P,” phonograph radio.

Prices are based on Eastern delivery and

are approximate in some cases.

MOHAWK-AMERICAN

Model Price Cb. Pwr. Tubes
60 $93 T AC 1-'71A, 2-°27, 326, 1-'80
61 145 C AC 1714, 2-°27, 3-'26, 1-°80
62 145 C AC 1714, 2-°27, 3-°26, 1-'80
65 138 C AC 1-'71A, 2-727, 3-26, 1-'80
66 245 P AC 1-'71A, 2-'27, 3-'26, 1-'80
606 65 T Batt
616 117 C Batt
626 117 C Batt
656 110 C Batt
80 128 T AC 2-'71A, 2-°27, 4-'26, 1-80
83 195 C AC 2-'71A, 2-°27, 4-°26, 1-’80
84 295 C AC 2-'71A, 2-'27, 426, 1’80
85 195 C AC 2-'71A, 2-°27, 4-°26, 1-'80
86 235 C AC 2714, 2-27, 4-°26, 1-’80
88 425 P AC 2-'71A, 2-°27, 4-°26, 1-°80
808 95 T Batt
338 162 C Batt
848 263 C Batt
358 163 C Batt
868 203 C Batt
70 150 T AC 4.722, 2’27, 1’50, 1-°80
73 158 C AC 4-'22, 2’27, 1-°50, 1-'80
75 185 C AC 4-122, 2-°27, 1’50, 1-°80
BOSCH
28 $133 T AC 2-'71, 4-°26, 1227
28A 198 C AC 2271, 4-°26, 1-°27
29B 295 C AC 4.°26, 1-°27, 1’10
38C 238 C AC 2771, 4-°26, 127
29D 260 C AC 4.'26, 1-'27, 1-'10
AMRAD
Noct. $295 C AC 4-°26,1-°27,1-100r’50,2-°81
(;onc. 320 C  AC 4-'26,1-27,1-100r’50,2-'81
Somn, 475 ¢ AC 4-26,1-°27,1-'100r’50, 2-'81
Op. 875 C AC 4-°26,1-°27,1-'100r’50,2-'81
FADA
16 $110 T AC §-'27, 2-'71A, 1-°80
17 135 T AC  5-727,2-71A,1-'80
32 225 € AC  5-°27,2-71A,1-°80
50 245 T AC 6-’27 22 10A 181
70 360 C AC 6-’27, 2.°10, 1-’81
18 120 T DC 5-12A,2771A
7 890 ¥ AC 6-'27, 2-'10, 1781
APEX
35 $85 T AC 4-26,1-'27,1-'714A, 1-'80
ARBORPHONE
45 $ 75 T AC 4-26,1-27,2-'71
35 185 T AC 4-26,1-27,2-'71
ATWATER-KENT
46 $ 83 T AC 4-26, 1-’27, 271, 1-°80
45 94 T AC 5-°26,1-71,1-°27,1-°80
56 97 C AC 4- ’26 1-°71, 1- ’80 12727
57 105 C AC 4 26 1-'71, 1-°80, 1-°27
53 117 C AC 4-26,1- '27 2-'71, 1-'80
BREMER TULLY
6-40 §$115 T AC 4-26,1-27,1-71°80
7-70 150 T AC 4-26,1-°27,2-'71-'80
7-17M 245 C AC 4-26,1-27,2-71-80
7-71D 280 C AC 4-26,1-27,2-'71-'80
8-20 230 T AC 4-°26, 2-°27, 2-’10-'81
8-21 375 C AC 4-26,2-27,2-10-'81
8-22 490 P AC 4-26,2-27,2-°10-'81
BRUNSWICK
s KR $95 T AC 4-26,1-°27,1-71A, 1-°80
SNO 147 T AC 7- ’27 1’71A 180
3KRO 195 C AC ’71A 4.726, 127, 1’80
SNC8 375 C AC 7 '27, 1271A, 1280
*3KRO 395 P AC 4-’26, 1-°27, l-’71A, 1-°80
*3NC8 700 C AC 7-27,1-71A, 180
*3 KR8 675 C AC 4-26,1-27,1-50, 2-'81
*3KR6 450 P AC 4-26,1-27, 1-71A, 1’80
*sKR6 240 C AC 4-°26,1-27,1-'71A, 180
*3NW8 995 P AC 8-27,1-50,1-'81
*PR-138-C 945 P AC 7-99,1-10, 2-°81, 1-886
995 P DC
*PR-148-C 995 P AC 7-°99, 1-°10, 2-’81, 1-886
1045 P DC
* Complete with tubes.

BUCKINGHAM
Model Price  Cb. Pwr. Tubes
1 $79 C AC 4.°26,1-27,1-°71,1-80
11 95 C AC ’26 1.27, 171, 180
61 98 C AC 4 '26 1-'27, 1-'71, 1-’80
41 98 C AC 426, 1-'27, 1= 71, 1-’80
25 125§ C AC '26 1-'27, 1’71, 1’80
55 125 C AC 4-'26 1-'27, 1’71, 1-°80
63 T AC 4-26,1-27,1-71,1- 80
61 85 C DC
55 110 C DC
BUSH & LANE
4-A $150 C AC 1-27,4-°26,2-71, 1-’80
4-C 180 C AC ’27 4- 26 2- 71 1-'80
4D 160 C AC 1-27,5-°26,1-'71,1-°80
4-F 190 C AC 1-'27, 5-’26, 1-’71, 1-'80
4-G 175 CcC AC 1-27, 5-’26, 2-’71, 1-°80
4-H 205 Cc AC 1-27,5-26,2-71,1-80
8-A 170 Cc AC 1-27,4- 26 2- ’71 1-'80
8-C 200 C AC 1-727,4-26,2-'71, 1-°80
8D 180 C AC 1.727,5- '26, 171, 1-°80
8-F 210 C AC 1-'27, 5-'26, 1-’71, 1-’80
8-G 195 CcC AC 1-27, 5-'26, 2-'71, 1-'80
8-H 225 Cc AC 1-27,5-°26,2-71, 180
9-G 225 Cc AC 1-27,5-°26,2-71, 1-'80
9-H 255 C AC 1-27,5- "26, 2-'71, 1-'80
10-G 275 Cc AC 1.27,5-26,2-71,1-80
10-H 30§ Cc AC 1-27, 5'26 2-'71, 1-'80
11-H 350 C AC 1-27,5-26,2-'71,1-'80
12-H 375 C AC 1-27,5-26,2-71, 1.'80
2 110 T AC 1'27 4-'26, 271, 1’80
COLONIAL
31-AC $268 C AC 2-26,2-27,2-71A, 180
31.AC 278 C AC 2-726,2-°27,2-71A, 1-'80
31-DC 288 C DC 5-26,2- 71A
31-DC 298 C DC 5.26, 2-°71A
COLUMBIA-KOLSTER
C-1 $140 T AC 1-714, 4- ’26,1-°27, 1-°80
C-2 160 T AC 1-71A, 5-°26,1-°27, 1’80
C-3 200 C AC 1- '71A 4- ’26 127, 1-'80
C-4 285 C AC 1'71A 5-'26,1-27, l ’80,1-'81
C-5 350 C AC 1-°10,5-°26, 1'27 2 ’81
C-6 140 T DC 5- OlA 1-71A
Cc-7 200 C DC 5-01A, 1-71A
C-1-25 140 T AC 1-71A, 4-°26, 1-°27,1-'80
C-4-25 285 C AC 1-°71A 5-26,1-°27,1-'80,1-'81
SLAGLE
Nine $360 C AC 7-27,2271A, push pull
Ten 29-A 500 C AC 8-27,2-71A, push pull
Ten 29-B 600 C AC 8-27, 2-'71A, push pull
Ten 29-C 750 P AC 8-27,2°°71A, push pull
Ten 29-D 850 P AC 8-27,2-'50, push pull
CROSLEY
804 $105 T AC 5-27,2'71A
706 80 T AC 4-26,1-27,2°71A
708 114 C AC 4-26,1-27,2°71A
609 99 C AC 3’26 1-'27, 2'71A
608 65 T AC 3-26, 1’27 2-71A
601 55 T Batt. 5-'01A, 1-'71A
401 35 T Batt. 4-99,1-°20
DAY-FAN
25-mag. $150 T AC 5-°26,1-°27,2-71A
48-dyn. 150 T AC 5-°26,1.°27, 2 71A
26-mag. 295 C AC 5-°26,1-27,271A
43-dyn. 295 C AC 5-26,1-27,2-'71A
35 80 T Batt. 6-01A, 1 12A
EDISON
R-2 $260 C AC 4-26,1-°27,1-°50, 1-°81
R-1 315 C AC 4-26,1-27,1- 50, 1-°81
C-2 495 P AC 4 ’26, 1’27, 1’50, 1-’81
C-1 1100 P AC 4-26,1-27,2-50, 2-’81
Prices include Dynamic Speaker
ERLA
BM $125 T AC 2-71A,1-80, 4126, 1227
BM 215 C AC 2 71A,1-80, 4-°26, 1-°27
BM 240 C AC 2-71A,1-°80, 4-°26, 1-°27
BJ 265 C AC 4-26, 1'27, 2-’50 2- 81
AJ 280 C AC 5-°26, 1-°27, 2-’50, 2’81
BM 325 P AC 4-26,1-27,2714A, 1°80
AJ 425 P AC 5- ’26 127, 2-'50, 2-’81
BALKITE
A-3  $125 T AC 5-27,2-112A
A-5 140 T AC 5-27, 2-112A
A-7 375 C AC 5-27, 2-112A
B-7 475 @ AC 5-01A, 1-’10, 1-°50, 2-’81
B-9 950 C AC 5-01A, 1-10, 1-°50, 2-'81

FEDERAL ORTHO-SONIC

110-
128-

RAD

$95-$340T-C DC-AC5-01A, 1-'71A, 1-BA Rayth,

145- 925T-C DC-AC6-01A, 1-'71A, 1-BA Rayth,
223T-C AC 3-'26, 1-°27, 2-'71A, 1-°80

228T-C  AC

1-’22, 3-’27, 2-’71A, 1-°80
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Model Price Cb. Pwr. Tubes
NR-80 $125 T AC 5-26, 1-°27, 1.'71A, 1-'80
NR-80W 135 T AC 5'26 1’27 1-'71A, 1-'80
NR-80 125 T DC 6- 014, 2- 71A
NR-80W 135 T DC 6-014,2-'71A
NR-80 135 T AC-25 5-°26, 1’27 1-'71A, 1-'80
NR-30W 145 T AC-25 5'26 1- ’27 1-'71A, 1-'80
NR-85 160 T AC 5-26,1-50, 1”81, lr- 27
FRESHMAN
M-11 $85 T AC 1-°80, 4-'26, 1’27, 1°’71A
N-11 115 T AC 1-81,4-°26,1-'27, 1-'50
N-12 195 C AC 1-81,4-26, 1- *27,1-50
N-14 195 C AC 1-81,4-'26, 1’27 1’50
N-17 250 C AC 1-81,4-°26,1-27, 1-’50 s
Q-15 69 T AC ’80 1.°22,1-°27,1-26, 1'71A
Q-16 129 C AC 1 ’80, 1-°22, 1- 27 1-°26,1- ’71A
Q-D-16 150 C AC 1-°80,1-'22, 1’27 1 ’261 71A
PRESIDENT
$60 T AC 2271, 1-°27, 4-°26, 1-'80
150 Cc AC 2771, 1.°27,4-°26, 1 '80
GILLFILLAN
33 $318 Cc AC 5.-727,2-10, 2-'81
44 388 Cc AC 5-27,2-10, 2-81
66 388 C AC 5 '27 2- 10 2-'81
77 490 P AC 5- ’27 2-'10, 2-’81
100 Cc AC 5-27,2- '71A 1-'80
GRAYBAR
300 83 T Batt 5-014, 1-112A
310 s115 T AC  4-66, 1727, 1714, 1- 80
320 195 C AC 4-26,1-27,1-'71A, 1- ’80
330 182 T AC 7’27 12714, 1-'80
340 410 C AC 7-27,1-°71A, 180
SYNCHROPHASE
5 $105 T DC 4-01A, 1-112A or '71A
7 145 T DC 6-01A,1-771A
AC-6 198 T AC 4'26 1'27 1-°71A
AC7 195 T AC 526,127, 1°71A
AC-6 510 C AC 4-'26,1-27, 250"
CR-18 110 T AC (Short wave)
* Push pull
MAJESTIC
71 138 C AC 4-26,1-27,2- '71A, 1-'80
72 $168 C AC 426,127, 2- ’71A,1 '80
81 265 P AC 5-27,2-'81,2-'50
HOWARD
675 675 Cc AC 4-26,1-27,2-10, 2-'81
750 $750 C AC 4-26,1-27,2-10, 281
1500 1500 C AC 4-26, 1’27 2- 10, 2-'81
395 395 C AC 4-26,1-27,1- ’10, 2-'81
445 445 C AC 4-°26, 1’27 1-’10, 2’81
495 495 Cc AC 4-26,1°27, 1 10, 2-'81
KELLOGG
16 375 Cc AC 6-401, 1403, 1’80
214 $495 C AC 6-401, 1-403, 1’80
520 115 T AC 4-401, 1403, 1-'80
521 200 C AC 4-401, 1-403, 1-°80
KING
FK 55 T Batt 3-01A,1-004, 1- 112A
GK $73 T Batt 'OlA 1'00A 1-112A
HK 110 T AC60 4-’26 1-°27, 1- F1A
JK 130 T AC60 4-726,1-°27, 2- *71A
HwW 115 T  AC 4-'26,1-727,1°71A
JwW 135 T AC 4-'26,1-°27,2-71A
KOLSTER
K-20 135 T AC 4-°26,1-27,1°71A
K-21 $160 T AC 5766, 1727, 1°71A
X-22 200 C AC 4-66,1-27,1°71A
K23 285 C AC 5-26,1727,1°71A, 14 '81
K-24 350 C AC 5-26,1- ’27 1714, 1-°81
K-5 175 C AC 2-81,1-10, 1-874
6-D 90 T DC 5- '01A 1- 112 Batt.
6-H 295 C AC 6-01A, 1-10, 1-874, 2 ’81
K-30 135 T DC 5-014,1- 71A
K-32 200 C DC 5-01A,1°71A
EVEREADY
1 $110 T AC 426, 127, 2°’71A
2 110 T AC 4-26,1- '27 2-'71A
3 130 T AC 4-26,1-27,27'71A
20 5 T AC 5 40, 1- 112A or 1°71A
21 55 T AC 5-40,1-112A or 1°71A
PHILCO
511 115 T AC 4-26,1-27, 1’71A
521 125 T AC 4’26 1-°27, 1°’71A
512-3-4-5 12§ T AC 4-°26,1-°27,1°71A
§22-3-4-5 135 T AC 4-26,1-27,1'71A
531 C AC 4-26,1- 127, 1°71A
541 210 C AC 4-°26,1- ’27 1°71A
551 275 C AC 4-26,1-27,1°71A
561 285 C AC 4-26,1-27,1.'71A
571 P AC 4-26, 1'27 1°71A
581 P AC 4-26,1-°27,1-71A

(Continued on Page 44)
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Radio Kit Reviews

"A”, RB” AND (!C” UNIT

This outfit is designed to supply 4, B and
C voltages for a radio set previously oper-
ated with wet and dry batteries. Filament
current at 6 volts is furnished by a Tobe
Model 26 4 unit. The maximum B voltage
from the rectifier-filter unit is 180 volts
when the € supply is 40 volts. Very little
wiring is involved in the assembly of the
several units which constitute the assembly,
which is designed to utilize a 110-volt a.c.
supply.

Fig. 1 shows the wiring diagram. The
transformer T, and choke coils CK are in-
cluded in the Thordarson Compact type R-
280. All but one of the condensers are in-
cluded in the Tohe condenser block. An ex-
tra condenser C; is used to bypass the inter-

E -3

#

Comp./et.ed Current Supply Unit

mediate C bias voltage. All resistances of
the voltage divider circuit are included in
the Electrad Truvolt Divider D. This unique
unit also provides a control panel and bind-
ing posts for the various B and C voltages.
The five knobs are used to adjust B and C
voltages and since the divider is calibrated,
proper operating voltages can be obtained
for any conventional type receiver. The
booklet supplied with the divider gives com-
plete information and the wvoltage adjust-
ment is extremely simple.

The 4 supply is a complete unit that con-
tains a stepdown transformer, rectifier and
filter system. There is an adjustment pro-

vided that provides proper filament volt-
age for any conventional receiver. There
is also a receptacle into which the supply
plug of the R-280 compact must be inserted.
In this way, one power switch operates all
supply voltages to receiver.

Fig. 2 clearly shows the placement of
parts. It will be noticed that no connection
is made from B post to either of the A4 sup-
ply binding posts as this is usually incor-
porated in the set. If this connection is not
provided in the set, the A binding post
should be connected to the B post of the
voltage divider.

If the set to be used with this power sup-
ply does not make use of a power tube in
the last audio stage, much improvement of
tone quality will be obtained by incorporat-
ing a 171-A type tube. An extra filament
winding for the power tube is provided in
the R-280 compact, but it need only be used
for this purpose in case the receiver has a
total of more than six tubes. Otherwise
the 4 unit can supply all 4 voltage and the
wiring is thereby simplified.

NEW RADIO CATALOGS

Supreme Instruments Corporation of Green-
wood, Mississippi, have issued interesting
circulars regarding their models 99-A and
400-A. The former contains a three-scale
d.c. voltmeter (1000 ohms per volt, 600-volt
max.), a three-scale a.c. voltmeter (150 volts
max.), a two-scale milliammeter (0-125 m.a.
and 0-2%% amps), and a high-frequency oscil-
lator, together with instructions for making
all service tests on any radio set. The latter
is similarly equipped and also contains all
necessary tools, from screwdrivers to solder-
ing iron. Both are furnished in convenient
carrying cases.

Bulletin PE-14 from G-M Laboratories,
Inc., of Chicago, Ill., is a complete treatise
on theory and use of photoelectric cells. Tt
includes characteristics and specifications of
several types of Visitron cells for radio pic-
ture transmission and reception.

The Thermatrol interference filter is de-
signed for connection between a 110-volt a.c.
circuit and any small electrical device that
may be causing interference to radio recep-
tion. It may also be plugged in ahead of an

THERMATROL /
Mt CO

a.c. set so as to reduce interference coming
over an a.c. line, including the “snap” that
is caused by turning electric lights on and off.

The Thermatrol dynamic speaker control
switch is designed to automatically turn on
or off the AC supply for the field of a
dynamic speaker
simultaneously
withthereceiver.
Most  dynamic
speakers are
equipped  with
an on-off switch,
necessitating
turning on or off
twoseparatecon-
trols when the
set is brought
into play. With
the use of this
automatic switch
the operation is
accomplished by
the snap of the
receiver switch.

The Y-227 AC Sonatron is a new heater
type vacuum tube which will heat up so as

C:xtalog 33_ R-1 from (;hicago-Jefff!rson to give full reception within seven seconds
PARTS LIST Fuse & Llectnc. Co, Of. Chicago, 1II, illus-  after the current is turned on. [t employs a
B 4T It Divid trates and describes audio transformers, tube mica bridge construction. Sonatron also an-
I_T:c:a m;,mt lé" o B0 rejuvenators and checkers, and fuses for nounces production of a 171 AC tube with a
1—Thordarson Power Compact type R- radio use. heavy filament for reducing a.c. hum.
1—Tobe B Block type 280 h,
1—Tobe Bypass condenser 2 mfd. 200 volts
1—T-1 A Supply Model A-26 =]r—i
1—UX Type Socket .
1—Baseboard 11 x 14 x V5 in,
B- 45v J0v.ISvy 8¢ Oo OO THORDARSON
; e g ¢ 9 R-280
i, Ce HHCCs (s} e}
‘4
; = % T TOBE
LXMW A-SUPPLY ‘
L MODEL A26 =
- 1000 — P
| @O |p Br-Pas 280
Q Cond. B BLOCK
| —
-40V. -9V,
| © o 0
] «— A+ ELECTRAD
H —— A TRUVOLT DIVIDER
L 88 —3
na v. ’4_" ,
60~

Fig. 1. Wiring Diagram for “4,” “B” a

[
L)

nd “C” Unit
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Fig. 2. Placement of Parts in Unit
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To radio’s great value Crosley now adds STYLE. To perfec- Ipdit is built the famous Crosley AC Electric GEMBOX
tion of radio recepticn Crosley introduces FASHION. Chinese and the Crosley dynamic type powefldpeaker ' WNACCPME.
Chippendale is the mot¥. Three popular, smart, stylish colors

afford your trade a splendid choice. Mandarin Red, Nunkige lae' A “\b"“"@ @ dg“" SHG‘WBO“ Suitt
Green and Manchu Rlack. _All gold-trimnisd. wm@[”' gifoted-do "‘” ‘"Clud= tubes.

The, €126 of this' chest/ p siglishly Fl' %’Hﬁﬁi}on g st ﬁadlo excellence! Decorative smartness! Cclor hagmoay!

enpuely cglor to ¢gmpkethe furnishing of any room. See other side of this announcement for complete line.



SI.EY

announces:

Price Correction

After the black printing on

uracturing costs made 1t
possible to reduce prices on

d
Showchest described on the

price on each model
has t reduced $5.00.

NEW PRICES
GEMCHEST

$94

SHOWCHEST

$109

8 tube JEWELBOX $105

Power detector, tuned antenna circuit, UY-227
tubes in all sockets except output and rectifying.

“The finest radio money can buy.”

Add to these features other improvements such as NEW
volume control, improved audio system, full voltage sup-
ply, no power pack trouble and genuine neutrodyne bal-
ancing.

Power detector makes use of plate rectification instead
of grid rectification as commonly used in radio. Result:
over-loading prevented and tone improved.

Tuned antenna circuit creates selectivity and sensitivity
to a degree of quality never before attained.

By use of UY-227 type tubes, except in output, filtering
of circuits is improved.

Sell this great value—be in radio profitably in 1929.

Write us for address of nearest Crosley jobber.

CROSLEY
Line for 1929
Strongest in the

CROSLEY
8 Tube
SHOWBOX

$80 Industry

Lowest priced FIRST CLASS AC

‘This famous, finely balanced neutro-
dyne receiver—sensitive and selective
to a marked degree is also available in
a new black wrinkle finish brushed with
white gold as well as the popular brown
and gold finish.

Features of the SHOWBOX are FULL
VOLTAGE on audio plates—perfected
MERSHON Electrolytic condenser in
power pack which will not break down
—push-pull amplification -— modern
illuminated dial and many others found
in sets at twice its price.

Crosley dynamic type power
DYNACONE $25

THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO
Powel Crosley, Jr., Pres.

Montana, Wyoming, Colorado, New Mexico and West prices alightly higher.
Prices quoted are without tubes

electric radio on the market — The
GEMBOX at $65. Unusually sensi-
tive and selective. Genuine neutro-
dyne and operates power speaker.
Crosley battery type sets are same
superior neutrodyne circuits as found
in Crosley AC Electric sets.

6 tube BANDBOX —operates power
speaker—§$55.

5 tube Dry Cell BANDBOX, Jr., for
places where battery recharging is im-
possible- -operates loud speaker—$35.



Lowest Bargain
Prices!

Save as much as 509
on your Magazine
Subscriptions

The publishers of “RADIO” offer you a
tremendous saving on magazine subscrip-
tions. Special combination rates on a
selected group of magazines save you as
much as 50%. These unusually low rates
will apply only on subscriptions sent in
during the next 60 days. Don’t let this big
money-saving opportunity pass by.

SUBSCRIBE NOW

COMBINATION No.1

Radio, | year All 3
Radio Engineering, 1 year for
Citizens’ Radio Call Book, $3-50
1 year SAVE
(Regular price for all three, §5.50))  $2.00

COMBINATION No.2

Radio, 1 year Both for
Radio Engineering, 1 year $2-50
(Regular price for both, $4.50) ;‘;Xg‘
COMBINATION No.3
Radio, 1 year 1 Afi,lts
Sunset, ! y.ear . g $3.50
Radio Engineering, | year SAVE
(Regular price for all three, SS.SO)J $2.00
COMBINATION No.4
Radio, 1 year 1 Alet3
Mot.ion Pic.tute,. 1 year e $ 4.00
Radio Engineering, | year SAVE
(Regular price for all three,$7.00)‘ $3 .00
COMBINATION No.5
Radio, 1 year 1 Both for

Motion Picture Magazine, $2,50
1 year SAVE
(Regular price for both, $5.00) $2.50
NOTE « If you are already a subscriber
) ® to any or all of these maga-
zines you can extend your subscription for
another year at these bargain rates.

— — — — COUPON — — — —
“RADIO,” Pacific Building,

San Francisco, California.

Here is § -y in full payment for your
special subscription offer. The magazines wanted
for 1 year each are those advertised as

ComMBINATION No. []

Name

Street and No.

City._

State .

SPREADING THE BANDS

(Continued from Page 29)

Now take the bunch of various sized strips
and place them in the holder, one at a time,
checking for minimum and maximum wave
reading on the tuning dial. When a strip is
found that will spread the band in question
over most of the dial, mark it for use on
that band. It may be necessary to file 1/32 in.
or thereabouts off the end of a strip in order
to obtain this result.

The tuning condenser C, should have a
maximum capacity of about 40 mmf, while
any well built 13, 17 or 23 plate condenser
may be used as an auxiliary condenser C..

One especially desirable feature of this
method of spreading the bands is that any
standard set of factory-built coils may be

=
erg :{'{C} ';n(;'

Fig.3. The Tuning Condenser and the Aux-
iliary Condenser Are Paralleled

used; and by proper adjustment of the aux-
iliary condenser any desired wave may be
quickly reached. It is quicker and easier to
shift a small bakelite strip on the front of
the panel than to change plug-in variable
or fixed condensers. Of course a different coil
may be desirable for changing from 20 to 40
or from 40 to 80, although in the tuners buiit
at W6U] good 20-meter signals from the
10-meter coil, good 40-meter signals from the
20-meter coil and good 80-meter signals from
the 40-meter coil are obtained just by adding
enough capacity with the auxiliary condenser.
The L:C ratio seems to have very little
effect upon the signal strength. But most
operators will desire to have at least 4 coils
(10-20, 40 and 80), arriving at the approxi-
mate desired wave by setting the auxiliary
condenser at a pre-determined point with the
proper bakelite strip, and doing the final,
accurate tuning with the regular small tuning
condenser.

VACUUM TUBE VOLTMETER

(Continued from Page 24)

voltmeter are all that is required for the
60 cycle calibration, whereas audio and
radio frequency oscil'ators, thermocouple
meter standards, and more or less in-
volved measuring circuits are required
for higher frequency work.

In constructing a duplicate the base-
mounted style of Fig. 1 need not be fol-
lowed. The parts can be panel-
mounted for cabinet use as long as the
essential arrangement is preserved, the
hook-up of Fig. 5 followed, and the
instruments duplicated. The instrument
shown was designed for laboratory
measurement of radio-frequency receiver
gain and was thus made of low range
and small input capacitance (199 tube
used). Its zero frequency error makes
it useful for all measurements of-a few
volts, however, and of great convenience
in many other cases.

Tell them you saw it in RADIO

[€)

.
Suprcmc’MusicalPcrﬁ)rmanpc )
8 Built toTxceed Your Bpectations’

< 3 o
o i-.é‘ H&LLL,",
Thordarson products have been chosen for incorpor-
ation in Federal Ortho-Sonic Radio sets because we
have always been certain that we would receive a
quality of product entirely in keeping with the high
standard set by us for Federal receivers.

a8 P

President, Federal Radio Corpooration

T IS significant that the manufac-

turers of the world’s finest radio
receivers have almost universally
turnedtoThordarson fortheirpower
supply and audio transformers.

Thordarson power supply trans-
formers exhibit an efliciency of
design, an abundance of power and
a constancy of performance that
practically eliminates the necessity
for service calls.

Thordarson audio transformers
provide a fidelity of tonal repro-
duction that renders the finished
receiver a musical instrument of
the highest calibre.

If you seek the ultimate in radio
performance, insist on Thordarson
transformers.

THORDARSON ELECTRIC MFG. CO.

Transformer Specialists Since 1895
Huron, Kingsbury and Larrabee Streets
CHICAGO, JILLINOIS

THORDARSON

TRANSFORMERS
SUPREME IN MUSICAL PERFORMANCE
g o
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FROST

A Complete Line That
Was Built For You

Frost-Radio offers you the finest and most
complete line of radio parts available. This
great line was designed and built with the
specific requirements 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
Gem
Rheostats

Made to deliver a
service that is net
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, 75¢c. With switch, $1.00.

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 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 resistances.
$1.00 to $2.50.

Frost Fixed
Resistances

Die cut flexible Bakelite !
strip  holds  windings
firmly in place. Ter-
minals are staked into Bakelite. .4 to 1000 ohms.
Also as center tapped resistances, 6 to 64 ohms.

15¢ to 50c.
Frost Hum
Balancer
Simply turn the slotted head
shaft with screw driver to
regulate. Smoothes the ripple
out of A.C. current. Pre-
cision built. $1.00.

Frost By-Pass Condensers

Made from
finest materi-
als, thorough-
ly seasoned,
vacuum  im-
pregnated and s
hermetically
sealed. Accu-
rate capacities
and conserva-
tive  voltage
ratings. 1 to 2 mfds.

80c to $2.00.

Frost Approved
A. C. Switch

Single hole mount 110 volt A.C.

Snap Switch. Tested to 250
volts, 3 amps. Underwriters' ap-
proved. 75c.

HERBERT H.FROST,Inc.

ELKHART, IND.
Chicago San Francisco
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DIRECT READING OHMMETER

(Continued from Page 16)

merely being adjusted for a lower re-
sistance.

The range may be decreased by shunt-
ing the meter.

The arrangement of the writer’s in-
strument is shown in the picture. The
details of construction for such a simple
device would be superfluous, the arrange-
ment of convenient clips for holding the
dry cell (or cells), etc., being a matter
for each maker’s fancy and facilities.

| il
L saLanRATION
_ Dimmcy RivAviwd,

To obtain a calibration curve, values
of i are chosen, which are scale divi-
sions of the meter, and these values are
inserted in the equation. A number of
points are thus obtained from which a
curve may be plotted. A handier method
than a calibration chart is to make a
new scale for the meter with the re-
sistance values on it so the instrument
is direct reading. A reproduction of the

(- T
8 - 2

OHMMETER
TO USE-SHORT LEADS 8 ADJUST
TO ZERO-METER 1S DIRECT READING

Typical Meter Scale

scale for a Western 0-1 m.a. meter is
shown herewith.

To use, short the terminals X and
adjust the variable resistor for full
scale reading, thus obtaining a zero and
insuring correct readings. The value of
a resistance inserted at X is then given
directly in ohms.

For convenience in use the meter
and resistance should be mounted on a
small bakelite panel, which in turn is
mounted on a small box in which the dry
cell is kept. Flexible leads with spring
clips or prods also increase the useful-
ness of the instrument.
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C ENSERS AND RESISTORS
False Economy
Is Costly

Nothing is likely to prove as costly
as a cheaply made, over-rated con-
denser or resistor.

Whéther you are a manufacturer,
professional set builder or experi-
menter, you cannot afford the high
cost of a cheap condenser or resistor.

Aerovox condensers and resistors
are conservatively rated and thorough-
ly tested. They are not the most ex-
pensive, nor the cheapest but they are
the best that can be had at any price.

with illustra-

A COMPLETE CATALOG .
tions and de-

tailed descriptions may be obtained free of
charge on request.

T he Aerovox
Research
Worker is a
monthly pub-
. =} lication that
will keep you abreast of the latest radio de-
velopments. Your name will be put on the
mailing list free of charge on request.

MASTER the CODE

Phonograph Motor
Good pay. Travel. Excitement. Adventure. This
wonderfu! instrument will teach you to read the code
like an expert. Reproduces actual sending of expert
operators. Sends messages, radiograms, etc.,—regu-
lar code traffic anywhere, anytime and at any speed.
Easy and fascinating. Waxed tape-records carry com-
plete instructions. Just what you need for home prac-

& tice. Why delay?
= a8 Write for booklet.
TELEPLEX CO.,
74-76 Cortlandt St.,
N. Y.

. N. Y.

$5.00
5 for both! (

“RADIO BROADCAST” and *“RADIO”
can now be sent to you for one year for
$5.00. A saving of $1.50, if your subscrip-
tion reaches us by March 30th. An ideal
combination—at a price never before offered.
Present subscribers can extend their sub-
scriptions for 1 year at this attractive rate.

“RADIO”

Pacific Bldg., San Francisco, Calif.

<&
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PHOTO-RADIO OPERATION

(Continued from Page 20)

terval during which the gear stands still
becomes shorter and shorter, but as soon
as there is evidence of irregularity in the
click of the trip magnet, the critical point
of close adjustment has been passed and
by advancing the regulator control
slightly the correct operating speed will
be found.

In the meantime, the photographic
paper has been placed on the cylinder
and the room in which reception is tak-
ing place is sufficiently darkened in order
that the paper be not exposed to light.
The corona needle is placed on the
paper and the control R, is turned to the
extreme left so that the synchronizing
signal will not trip the relay while the
adjustment of the corona discharge, the
second important step, takes place.
While the drum is stationary, slowly
increase the gain control R, until the
ultra-violet ray is about the size of a
pencil point whenever a loud signal
comes through the loudspeaker.

It may be necessary to adjust the con-
denser V'C,, but if the previous instruc-
tions regarding this have been followed,
this will require only a moment to obtain
a satisfactory corona discharge. With
any variation in the volume of the
audible signal there should be a corres-
ponding fluctuation in the corona dis-
charge, so that on faintly heard signals
the corona is barely visible and on louder
ones it will attain the greatest brilliancy.
Now restore the corona stylus to its first
position at the extreme left of the
cylinder.

By this time the last warning signal

should be heard from the transmitting |

station.
sound and lasts only four or five seconds.
After thjs the actual picture signals are
being sent and, for the 4 by 5 picture,
lasts about three minutes.

The photographic papers used for the
Cooley pictures are Azo No. | and
Azo No. 2. The first is very sensitive to
light and is likely to be spoiled by day-
light, but it is also most sensitive to
weak corona and, which amounts to the
same thing, weak picture signals. Azo
No. 2 is less sensitive, but more conven
ient to handle and most often used for
ordinary reception.

The chemicals for developing have
been placed on the market in a convenient
tube with full directions for mixing. In
the upper section of the tube is a powder
which is poured in a tray containing six
ounces of water. When it has been thor-
oughly mixed push down the second cork
and pour off the remaining chemical in
the same tray. The fixing solution calls
for four tablespoons of ‘“hypo” in $
ounces of water. After this is thoroughly
mixed, add the acidifier, using the lid
of the box in which it comes as a
measure. Three-quarters of a lidful is

This has a peculiar burring |

“Isn’t it

about time, Dad,

you eliminated the adenoids”

NY set with inferior transformers has adenoids. Why

not have your set give you what it is capable of —it’s

a mighty simple thing to eliminate the adenoids from your
set—and to substitute true tones as given by AmerTran

radio products.

AmerTran)ABC Hi-Power Box—
500 volts DC plate voliage, cur-
rent up to 110 ma; AC filament
current for all tubes for any set.
Adjustable bias voltages for ail
tubes. Price, east of Rockies—
less tubes—g$95.00.

Complete 2 stage audio amplifier.
First stage AmerTran DeLuxe for
UX 227 AC and second stage
AmerTran Push-Pull for two 171
or two 210 Power Tubes.

Price, east of Rockies—Iless tubes
—$60.00.

No matter what your set is you
have yet to hear the music as it is
broadcast from the studio with all
of the overtones and shadings from
the lowest stop on the organ to the
piercing note of the piccolo.

AmerTran audio systems will give
you every tone broadcast—just as
it is broadcast from the studio. A
pair of DeLuxe transformers, or
the superb power amplifier (push-
pull for 210 tubes) and the ABC
Hi-Power Box. No matter what
AmerTran audio system vyou
choose, your set will be free from
adenoids. See your dealer or write
to us.

MERIRAN

AMERICAN TRANSFORMER COMPANY

Builders of Transformers for more than 29 years

62 Emmet St.

Newark, N. J.
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The Only Set
with a Waveleng*h
Range 15 to 550 Meters

First time offered! New 1929 model—completely
assembled: can he nsed on anv set: huilt in hegrtt
ful mahogany finished metal cabinet. Highest effi-
clency at amazingly low price, Gets p.ograms
broadcast on short waves by many powerful stations
throughout America and Kurope.

If your dealer cannot supply you, send money o-der
dircet and we will ship at once. Guaranteed.
(When ordering unit, be sure w specify whether
it is to he used on Af or DO set.)

DRESNER RADIO MANUFACTUHING CORPORATH.'IN
£40 Santhe-n B'vd . De-t 03 New York., N

“AERO-CALL”

| Short-Wave Converter ==

Factory-Built, Ready to Plug Into
Your Present Radio Set

The Aere 1929 Converter s a compact factory-built
M4 short-wave adapter equipped with speclal short-wave
r' coils. 1t is designed for both A.C. and D.C. sets. MM
Operates perfectly without motorboating, by an aux-
itlary filter system control, an exclusive feature (patent
applied for). It can be plugged into any regular radio
set. Thisamazing radio fnstrument now makes it possible
for you to reach 'round the world—England, Germany,
Holland, Australia, Panama, Java and many foreign
countries are some that are tuned in regularly on
short-wave, Permits you to enjoy international pro-
grams and many others from «oast t0 (0ast Lhal your
Wj regular receiver cannot get. What a thrill it is 1o |y
M| plug this into a tube socket on your regular set W
and instantly be in another world! No change or ;|
wiring required. A}l complete, ready to operate,
tubes and coils hidden, no apparatus in sight, except

the neat, golden-brown, compact metal cablnet in
crackle finish. Bize, 9x 5% x 2% In.

The only converter we know of that really works
on all sets. Two models—A.C. and D.C. Write for
W Catalog and literature, or send $25.00 and name |K

mpme e gan 0

At Leading Dealers and Jobbers

| AERD PRODUCTS

4611 B. Ravenswood Ave. Dept. 539
CHICAGO, ILL.

' u o
- o -
& "

L —

Model A, wlthout tube,
for A.C. s

Model D, wlthout tube,
for D.C.

_—

n
-

KROBLRAK

e RESISTANCES

For ell Eliminators, Power Amplifiers, Electric
Sets and Television. For Service Stations we carry
a complete line of Resistances for all standard
make Receivers. Use Mountford Plunger Type
Variable Grid Leaks. Write for circular.

C. E. Mountford, 30 Sullivan St., N. Y.
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Not EVERY
VoLTAGE CONTROLLER

is a

“RESISTOVOLT”

Trade Mark Reg. U. S. Pat. Off.

If you want to
protect your tubes
from blowing out
with an entirely
automatic voltage
controller which
checks excess
voltage before it
enters your set;
and banish line
noises with a voltage controller that is en-

ticely air-cooled and all- $1 75
.

E, JMsmtovou""
~

metal in construction,
then: Atall Dealers
Look for Trade Mark
“RESISTOVOLT”

Insist on the Genuine

ANTENNAVOLT is a combination Re-
sistovolt and socket antenna giving the
benefits of a socket aerial—improved
reception, minimized static—PLUS assur-
ing Resistovolt voltage control protection.

PRICE $2.25

Calif. Rep., SPECTOR CO., Rialto Bldg.
Manufactured by

INSULINE CORP. of AMERICA
78-80 Cortlandt Street New York City

Install Am&en!e for every tube
and smooth out *A” curreat

$1.10 with mounting
(in U.S. A.)atall
dealers.

wabble that ruins reception.
Amperite adjusts itself to the
exact need of each tube. At

for every tube—A.C. or D.C.

ARadiall @omp g;

30 FRANKLIN ST,

FREE-"amperite Biue Book™
of modern circuits and
ction data.

valuable constru
Write Dept [

RITE

a. U s, PAT orm.

ELF ADJU STING” Rheastat

New York’s Newest Flotel

The Piccadilly

20% West 45&11 Street at Broadway
NEW YORK
Adjacent to Every Activity. 600
Brlgllt. Sunlit Rooms. Fach with
Bath, Electric Fan, [ce Water.
Smgle Room & Bath, $3.00
Double Room & Batl’),$4.50
Lxceptional Restaurant and

Luncheonette.
Wire at our Expensc for

Reservations,

F. D. SorieLp, Mgr. Dir.
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the correct amount. The fixer must be
mixed fresh every three or four hours.
This developing and fixing should be
done in dim light, a shaded 32-watt lamp
will be sufficient in which to work as
long as the direct rays do not fall upon
the paper.

After the paper has been exposed by
the corona discharge, it is immersed in
the developer solution and is kept there
until the proper contrast of black to
white appears. This process usually
takes less than half a minute. The devel-
oper is then washed off with water and
the paper placed in the fixing solution,
where it is left for fifteen minutes and
is finally given a fifteen-minute bath in
running water.

It is natural that the operator who
has some photographic experience will be
most successful.

Nore: Only a brief account of the con-
struction and operation of the picture re-
ceiver has been attempted in this series of
brief articles. Should any difficulties arise,
readers may refer their questions to this de-

partment and the answers will be given in
subsequent issues of the magazine.

FOREIGN CIRCUIT DIAGRAMS

(Continued from Page 27)

everyone is assumed to know it. The
use of the grid leak in shunt from the
grid to the filament is very common, not
only in German practice, but throughout
Europe.

The values of the condensers are here
given in “Centimeters,” a “cm.” of capa-
city being 9/10 of a micromicrofarad
(picofarad) ; but for all practical pur-
poses in circuits a ‘“‘cm.” replaces a “pfd.”
so that the British .0005 condenser (500
picofarads) is here represented by one
of 500 centimeters.

The real fun is with the batteries,
since the 4 battery is called H (Heat-

ing), the B battery is marked 4
(Anode), and the C battery is G
(Grid).

Finally, with the French diagram
(Fig. 4), everything is turned sideways,
backwards, and inside out. Here the
condensers are given in thousandths of
a microfarad, a thoroughly confusing
practice: notice also the comma for the
decimal point (and, vice versa, “20,000”
is written as “20.000”). The battery
voltages mean little or nothing—it is
merely a habit to use “40” for B Det,
and “80” for B Amp. Voltages higher
than 80 are only just beginning to be
used in France. Pol. is for “Polarisa-
tion,” of course.

Above all, note the condenser shunt to
the “High Talker.” In a few years,
French amateurs will begin to demand
a few of the high notes, but for the
moment it is “low notes or nothing,”
with the result that never an § gets
through the shunted loudspeaker. And
so, as Radio Paris is made to announce
nightly, “Bon ’oir mesdames, bon ’oir
mesdemoi’elles, bon “oir me’ieurs.”



COMMERCIAL BRASSPOUNDER

(Continued from Page 28)

extremely efficient, employing a Colpitts os-
cillator with capacitive coupling to the an-
tenna, thus making for very stable output.
This transmitter, minus the wave change
switch, is installed on the great fleet of 75-ft.
patrol boats employed in short-run patrols.
The operating is done by non-operator per-
sonnel, mostly on voice, though ICW is used
at slow speeds, too, over longer distances or
under conditions preventing phone work.

The standard receiver used with the above
transmitter is an eight-tube superheterodyne
covering from 100 to 200 meters. This set is
more or less conventional, employing peanut
tubes; first detector, oscillator, three stages
of intermediate amplification on 47 kilo-
cycles, followed by detector and one stage of
audio, and separate 47 k.c. heterodyne for
CW reception.

The above described sets are the ones used
on the 110-130-meter band. Higher power
transmitters are used on the lower frequencies
mentioned above, in conjunction with re-
ceivers identical with the Navy type SE-1420,
which is familiar to most commercial ops.

The standard low-frequency set used on
the smaller cutters and destroyers is a 200-
watt master oscillator, power amplifier set,
made by G. E. There is one 50-watt oscil-
lator followed by three 50-watters as power
amplifiers. This is similar to the three-tube
set made for the RMCA, which is, of course,
of lower power. One principal difference is
in the method of securing ICW. The C. G.
set uses a system of impressing 500-cycle a.c.
on the grid through a transformer, which
results in a sinusoidal modulated wave. The
RMCA set uses the customary chopper, which
has the advantage of giving a louder ICW
signal for close work, though it doesn’t carry
as well as the other, for distance.

The bigger cutters have higher power sets
for the low frequencies, which run from 500
watts to 2 k.w. The Ice Patrol boats have
high power, high frequency transmitters.

Mr. Lahey, now of the Steamship Mon-
golia, reports regular winter work on 315
kilocycles (952 meters) with the above de-
scribed 200-watter from the C. G. Destroyer
Patterson off Nantucket Light, to NPG, San
Francisco, and NPM, Honolulu, the latter
giving R-4-5. They are good sets all right,
being good for 500 miles daytime.

Most shore stations and cutters are equip-
ped to keep watch on two frequencies at
once so that they are in touch with both
commercial and Coast Guard traffic.

This station, NGQ, which is a typical base
station, has three receivers for low waves, the
{21-meter band, and from 250 meters to 7000

POWER AMPLIFIERS

for

HOME - SCHOOL - SHOP - PUBLIC HALL

OWER amplification makes any

radio a musical instrument—
nothing is left for the ear to desire.
Stock models range from high pow-
ered amplifiers capable of delivering
25 watts of undistorted energy to the
speaker, to devices having a single
UX 250 power tube in the output
stage. The General Amplifier Com-
pany also specializes in the design and
manufacture of amplifiers to meet
specificrequirements. Y our problems
in the field of power amplification are
solicited. Bulletin “B” will be sent on

request.

GENERAL AMPLIFIER CO.

27 Commercial Avenue

CAMBRIDGE, MASS.

100% VOLTAGE CONTROL

Plus 5 Exclusive Features

. Double Socket Outlet for AC set and Dynamic
Speaker or for A and B Eliminators.
. Antenna and ground connections.

. Line Switch. X.L
. Fuse protection of entire set.
. Perfect Link between your Set and light socket. LINK

sl LINK ::

meters, with split headsets for continuous
watch on two of them, 500 kilocycles and
2465 kilocycles. The transmitter is the stand-
ard 121-meter set mentioned previously, with
which work is done with patrol boats, cut-
ters and with the world-wide naval communi-

cation system, through the station at San
Diego, NPL., NPL works NGQ on 120 kilo-
cycles, their normal working wave for the
NPG-NPL circuit, NGQ responding on 2315
kilocycles (129.5 meters). The distance is
100 miles or so overland, and communication
is perfect day or night, any season, so that
there is no excuse for breaking.

All bases have but the 50-watt set for
those frequencies, though the cutters often
answer on 275 kilocycles with their higher
power sets, which makes for good break-in
work; that is, due to the wide difference in
transmitting frequencies. The 50-watter on
121 meters carries about equally well with
the high powers on 1000 meters or so, at
night, especially if there is static, which
handicaps the reception on the long waves
more than the short ones; but in daytime the
500, 1000-meter waves are better than the

Eliminates all irregularity in line voltage—the bane of
AC reception. With the X-L Link your tubes last full
life and give maximum service because they are pro-
tected from the destructive effect of high voltage
fluctuations which weaken or burn out the filament.
Reception is smooth and clear without strain or
distortion.

No complicated connections—one wire operates every-
thing including ground and antenna. Perfect, unfailing
control of line voltage surges that gives you full
reception value. Install an X-L Link and note the
difference in tube performance.

At your dealer or postpaid on receipt of price.

Write for FREE folder

X-L RADIO LABORATORIES

Also Manufacturers of X-L Variodensers and Push-Posts

DEPT. ), 1224 BELMONT AVENUE
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Eliminate the Element of

Chance

Applying the old proverb it can truly be said that
a radio set is no more efficient than its smallest part.

Resistances and volume controls, from a stand-
point of size, are small parts of a radio receiver, but
in their effect upon its over-all operation are very
important factors.

be considered than just mere quantitative resistance.
A piece of raw carbon or a roll of resistance wire may
have great resistance value but are of no use as a

No. 1

S control of Voltage. . .
Plug, $2.50 Centralab Resistance units of all types are specially
No. 2 designed to perform the function for which they are
Cord Type Standard made. They are accurate, mechanically sound, dur-
Modu Plug, $2.50 2 WS | d "
able and technically correct in construction and value.
No. 3
*Easy Chair” Modu Send for booklet, “Volume and Voltage Controls
Plug, $3.00 —Their Use.”
26 Keefe Milwaukee,
Avenue Wisconsin

CENTRAL RADIO LABORATORIES

REVAMPING THE AMPLIFIER

In modernizing the audio amplifier to include a push-pull stage, or one
of the power tubes, it is advisable to install transformers designed to
meet the newer standards of quality, in order that the full advantage of
new tubes and new reproducers may be realized.

The Type 585 Transformers employ an interleaved type of winding,
which aids in obtaining an unusually wide range of uniform amplification.

The following data was taken by an inde-
pendent laboratory on a complete amplifier
using one Type 585-D Transformer; one
Type 585-H Transformer; and one Type
587-B Speaker-filter:

Cycles TU Cycles TU
60 —2.0 1000 0.0
120 0.3 4000 0.0
500 0.0 6000 —1.0

Type 585-D Ratio 1:2
Type 585-H Ratio 1:3.5
Price—either type—$7.00

GENERAL RADIO COMPANY

30 State Street 274 Brannan Street
CAMBRIDGE, MASS. SAN FRANCISCO, CALIF.

— LAST MINUTE SPECIALS —

R. C. A. Uni-Rectron Power Amplifier. Mod. A. P. 935. List $88.50.............. Our Pnce $19 75 ea.
Genuine Black Bakelite Panels 38” x 43" 3/16” thick. Reg. Price $29. - 75

E210 Bradleystats, list $4.00, fine A. C. Line Voltage Control... de 160 ¢
G. E. Kenotron Rectifying Tubes (Type T.B.1) ... b 1.25 «
Gould Kathanode Unipower, Automatic “A’’ Power (6 volts), list $39 “ 13.75 ¢

2 Henry—250 Mill Choke Coils, D.C. Resistance 20 ohms. List $25.......... . ¢ 4.75 «
AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

PROFESSOR HERMANN SCHNITZEL
Of the Ooniversity of Cincinnapolis, O-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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Design and mechanical construction are more to |

short ones around 120 meters by far. Very
often during the winter nights, signals are
exchanged with base stations on the East
Coast.

The described transmitters and receivers
were designed with the idea in mind that
they would be installed on these 75-footers
for operation by non-radio personnel; and
communication is very satisfactory as a rule.
Phone work is done from this station reg-
ularly in daytime up to 100 miles or so.
Most of the stuff handled is in code, so that
it is found expedient to resort to ICW work
when static is bad or there are dead spots
encountered. This means that telegraphing
must be done at the speedy rate of 5 or 6
words per minute, which is the source of
much mental and physical anguish to the
experienced telegrapher.

The cutter Tamaroa, based at San Pedro,
besides her activities with the rumrunners,
has figured in such incidents as the towing
of the Grace Dollar when she lost her pro-
peller September, 1927, off Lower Cali-
fornia. The Tamaroa’s 200-watt set on 600
meters, by the way, put a better signal into
KOK, where I was operating at the time,
than the 5 k.w. spark of the Dollar boat.

Well, such times as that, intermixed with
shooting affrays with Limey rummies, go to
make for a bit less monotony, common to
“Spark’s” life. ... TIS ... SK

ALETTER from Dudley Owens contains
some suggestions for the improvement
of operating conditions at sea. They are on
a somewhat new and dangerous tack and we
hope none of our readers will take offense.
If anyone does, it would seem to be an indi-
cation of a guilty conscience, which should
be looked into. Anyway, this exposé of no
one in particular may give someone a new
slant on himself and start up a brand new
line of thought. Owens lists a few things
which he believes are detrimental to the
advancement of the profession. Quote.

If you want the respect due an operator:

1. Why not clean up the old shack and
keep it that way? Cigarette stubs, paper,
old wire, matches, breezy pictures, etc., do
not look very good.

2. Why not get into the habit of keeping
enough of the ‘old jack’ to last from one
payday to the next? The fellow who is al-
ways drawing is rather small.

3. Why not get acquainted with some of
the officials of your S. S. company on all
the docks? No wonder you get so little
consideration; they don't know you from
Adam.

4. Keep yourself cleaned up. A slouchy,
unshaven sleepyhead doesn’t make much im-
pression even on the old tramp steamer.

5. Why be afraid you will ‘spoil the job’
by getting a little weather and press for
the gang. It's what you're paid to do and if
you fall down on the job don’t kick if you're
not liked.

6. If you have to take on liquid nourish-
ment and lead a high life, do it ashore; not
on the job, where you may cheapen the
profession as a whole.

A lot of brasspounders blame the service
companies and steamship companies for the
poor treatment meted out to them when
often it is the fault of the operators them-
selves. Unquote,

And that's that.

VPS

By CiArRLES M. BENNETT

Tru'-: transmitters of VPS are located at

Cape D’Aguilhar, about fifteen miles
from the receivers at Kowloon. The main
600-meter transmitter is a 5 k.w. Marconi
spark (Sync. 500 cycles) radiating 10 to 15
amperes into a six-wire cage suspended ver-
tically from one of the towers. The long-
wave transmitter is a Marconi 6-k.w. tube

(Continued on Page 40)



Men needed in

RADIO

Wonderful opportunity for am-
bitious men to win success in
this fast-growing profession

Tie Radio industry is expanding so rapidly that
trained men are at a premium. There is a constant,
urgent demand for operators—f{actory superintendents
—engineers—service men—designers—salesmen who
know radio.

There is no better way for you to succeed in this
fascinating Dbusiness than to study the Radio Course
of the International Correspondence Schools. This
course i3 new, complete and up-to-the-minute, and
it was written by practical authorities in this field.
Leading radio manufacturers indorse it. Scores of
men have found it of great help in securing better
positions and larger salaries.

You, too, can get in on the ground-floor if you act
lquickly. Mark and mail the coupon today and let
lus tell you all about this new I. C. S. Radio Course
and what it can do for you.

Mail the Coupon for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8260-E. Scranton, Penna.
Without cost or obligation, please tell me how T can
qualify for the positlon or in the subject before which I
have marked an X:

[J Electrical Engineering (JArvchitect
O Llectric Lighting [J.Architects’ Blueprints
Mechunlcal Engineer [JContractor and Bulider
Mechanical Draftaman Archltectural Draftsman
O Machine Shop Practice OConcrete Builder
[ Rallroad Positions (JStructural Engineer
OGas Engine Operating O Chemistry
[2Clvil Englneer (] Automobile Work
[dSurveying and Mapplng OAirplane Engines
CMetallurgy ONavigation
[Jsteam Englneering [JAgriculture and Poultry
[ Pharmacy UMathematles
BUSINESS TRAINING COURSES
[113usiness Management []Salesmanship
[J!ndustrial Management (] Advertising
{1 Personnel Organization Better Letters
Traffic Management Show Card Lettering
1Business Law [JStenography and Typing
Banking an¢ Banking Law []Buslness English
Aecouniancy Clcivil Service
(including C. P. A.) []Rallway Mail Clerk
Nichelson Cost Accounting Cominon School Subjects
Rookkeeping O Spanish Offigh School Subjects
TPrivate Secretary 1] French [Illustrating (J Cartooning

VB e i ORGP ¥ 455 e P i
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New Birnbach Cord

)

“IT’S MOISTURE-PROOF”

Bjmbach Fixtension Cord enables you te move the
Radio Speaker on oue side of the room and the Set on
the other, or to any room in the house. Atiaches in-
stantly to the cord of your Speaker.

It will pay you to replace your old cord with the
New Rimbach Moisture-Proof Extension Cord and put an
end to distortions often caused by poorly insulated cords.
Your neighborhood dealer has these sizes in stock:
10-20-30-40-50 and 100 foot lengths. Get one today.

BIRNBACH RADIO CO.
254 WEST 31ST STREET, NEW YORK CITY

|
|

Helping WR ¢ o keep |
its fine reputation

-
’

TATION WRNY, Hotel Roosevelt, New York, is known for its clarity.

The engineers here, as in other large broadcasting stations, depend upon
PYREX Insulators as an essential to long range and protection of tone
quality against retransmission noises from adjacent conductors.

PYREX Radio Insulators are made from a special glass embodying
exceptional electrical resistance, mechanical strength and chemical stability.
Initially they are a strong barrier against leakage and eddy losses, and remain
so because unimpaired by exposure to rain, fog, soot, dirt and industrial fumes.

If you want the best transmission or improved reception and one thing less
on the trouble list, equip your antenna and lines with PYREX Insulators. The
insulating qualities, the mechanical strength, the super-hard smooth time-
and-element-resisting surface, and the resistance to destruction originate in
the molten glass and are imperishable.

= e Correct antenna, strain, entering, stand-off, pillar and
! PYREX bus bar types are easily chosen from our booklet “PYREX

I Radio Insulators.”
Radio

Write to us for a free copy of the booklet and
Insu,htom get PYREX Insulators from your supply house.

e CORNING GLASS WORKS, Dept. 65

TORNING (4438 WORAY p ——
Industrial and Laboratory Division

CORNING, N. Y.

<§ RADIO INSULATORS
| A Product of Corning Glass Works
| g

FrREE Ji :
ADI CATALOG BB Here’s Another
AT WHOLESALE PRICES Money Saver

A fascinating pastime that puts real money in your
pocket. FEvervthing in radio at actual wholesale

"'“jl-1Sé{ﬁzkr;g;};’:’;Edo‘;t;*;:;;:;:';c;",“:fv~ “RADIO NEWS” and
. L] . ept. -6 ic8go ((RADIO” B
---Both for a full

year for the price of one.

Send fOl' WESTERN RADIO $2.50 brings these two magazines to your

New 1929 Catalog | address every month for a full year. A 509,
| saving. If you are already a subscriber to

LATEST and FINEST, nationally known | either or both magazines, you can extend

A.C. sets, consoles, cabinets, speakers and your SUb.SCﬂP“O“ for another year at this

accessories at LOWEST PRICES. Catalog 50% saving.

sent FREE on request. | “RADIO”

WESTERN RADIO MFG. CO.

Pacific Bldg., San Francisco, Calif.

B

128 W. Lake St., Dept. RR3, CHICAGO
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e
Noted for the

Bell-Like Clarity
of their Tone

ECO’s exquisite tone quality is

notaccidental, It is the result of
deliberate effort in design, a higher
quality of materials and specialand
exclusive processes which are em-
ployed in the rugged construction
of these beautifully toned, long-
lasting tubes, Sold everywhere.

Have you heard CeCo’s delight-
fully entertaining radio program
over the entire Columbia Broad-
casting Chain of 20 cities—every
Monday evening, 8:30 Eastern
time, 7:30 Central time?

CeCo Mfg. Co., Inc. - Providence, R.1.

Radio Tubes

FOR EVERY RADIO NEED

40

VPS

(Continued from Page 38)

set, using tube rectifiers. ICW is pro-
duced by cutting the filter out of the circuit.
It operates on 2800 and 2000 meters, send-
ing time on 2000 meters, through a connec-
tion with the Kowloon observatory. It works
French Indo-China, Canton, and many others
daily. A “T” aerial is used for the long-
wave set, and the ground for both sets con-
sists of plates buried in the sea earth extend-
ing radially for 100 feet.

The receivers are located at Kowloon ob-
servatory, where five picked Asiatic oper-
ators maintain the 600-meter watch with a
white supervisor. Watch is observed on 2400
meters at the following times: (Hongkong
time), 5:30 a. m. to 7:30 a. m., 2:30 to 3:30
p. m., 8 to 8:40 p. m., and 9:30 to 11:40 p. m.;
listening on 2400 meters and answering 2800
meters 1.C.w.

The station was built by the Navy in
1916, and taken over by the local govern-
ment in 1921. Australia is worked frequently
and ships are worked well into the Indian
Ocean. The 600-meter receiver is the latest
type of Marconi seven-tube superheterodyne.

VPS also is doing a great deal of work on
short wave. The whole station is being re-
modeled and will eventually have a tube
set on 600 meters with PG-N watch on
both 600 and 2400 meters. A short-wave
transmitter is also being installed for com-
munication with England. The engineer in
charge, Mr. Warrenton, told me that over
a million dollars is being spent in remodeling
the station. Another interesting feature is
that every transmitter is in duplicate with
emergency power supply, enabling con-
tinuous service at all times.

TIME SIGNALS OF THE WORLD

HERrRBERT M. StiLEs, S. S. Califernia

G.

T Call Wave Location
00.01 POT 34.4 Rio de Janeiro
00.25 XORT 44.0  Tsingtao, China
00.58 PKX 7700. Malabar, Java
01.56 VPS 600. Hongkong
01.56 JIS 600. Funabashi
01.56 LIH 1000. Buenos Aires
01.56 JCS 600. Chosen. Japan
02.00 VIM 600. Melbourne
02.30 VIA 600. Adelaide
02.55 NAA 2677. Arlington
02.55 NAA 37.4  Arlington
02.55 NSS 17,000. Annapolis
02.55 VAE 600. Vancouver, B. C.
02.55 NPO 2677. Manila
02.5§ NPO 5250. Manila
02.55 FFZ 730. Shanghai, China
03.55 NBA 18,000. Balboa, C. Z.
03.55 NBA 2300. Balboa, C. Z.
04.56 ICX 3500. Massawa
07.55 NAA 37.4  Arlington
07.55 NAA 2677. Arlington
07.55 NSS 17,000. Annapolis
07.55 FL 32.0 Eiffel Tower
07.55 LY 18,900. Bordeaux, France
09.00 VLY . Wellington, N. Z.
09.25 FL 2650 Eiffel Tower
09.55 GBR 18,740. Rugby, England
09.55 NBA 2300. Balboa, C 5
09.55 NBA 6663. Balboa, C. Z.
10.25 XORT 44.0 Tsingtao, China
10.55 XPK 1400. Peking
11.58 POZ 18,050. Nauen, Germany
11.58 POZ 3100. Nauen, Germany
11.59 JJC 7700. Funabashi
12.56 VPS 600. Hongkong X
12.56 EBY 2000. San Fernando, Spain
13.55 NPO 2677. Manila
13.55 NPO 5250. Manila
1400 VIM 600. Melbourne
1400 LIH 1000. Buenos Aires
14.00 PPY 650. Rio de Janeiro
16.55 NAJ 2300. Great Lakes, Illinois
16.55 NAT 2850. New Orleans
16.55 NAA 2655. Arlington
16.55 NAA 37.4  Arlington
16.55 NSS 17,000. Annapolis
16.55 NAR 2670. Key West, Florida
16.55 NPL 950. San Diego, Calif.
16.55 NPL 9800. San Diego. Calif.
16.57 VPB 600. Colombo, Ceylon
17.55 GBR 18.740 Rugby, England
17.55 NB 6663 Balboa, 5
17.55 NBA 18,000. Balboa, C. Z.
18.55 RET 7100. Petrograd
18.55 XDA 2660. Mexico City
18.55 HZA 15,800. Saigon, Indo China

Tell them you saw it in RADIO

NEW W
NORDEN-HAUCK

MODELS

ARE

NOW READY

Super Electrophonic
Shielded Super-10
Super Dynamic Speakers

Power Packs

Short-Wave Apparatus
et

Write Today for New Literature

NORDEN-HAUCK, Inc.

Engineers

Marine Building
PHILADELPHIA, PA.

AERO HAS IT!

New Short-Wave
Coils and Monitor
JUST OUT!

TheBig Green Bookgives
the very latest detailson Aero

Coilsand

its, Short WaveRadlo,

newest broadcast radio receivers, short
waveconverters, telephone transmitters, coil kits,
adaptersand a host of new wrinkles for 1929,

24 Different New Kits
Shown for 1929

The kits everyone is talking about are fully
I in the new 1929 Aero Green Book—
Aero 7-29, Aerodyne6-29, Chronophase, Metro-

describ

politan, Trio, Internanonal Standar

d, Radio-

phone—in Shield Grid, A. C. and D.C.'models.

Be sure to send for your copy of this 25¢ Big
Green Book—worth$25.00to anyone who wants
to keep up with thelatest radio wrinkles.

Mail coupon for your copy today—NOW’

ERD PRB

INCORPORATED

4611 E. Ravenswood Ave.,
CHICAGO, ILL, |
+ == = o MAIL THIS COUPON NOW == e e == = ||

AERO PRODUCTS, INC.

4611 E.

Del’t 397

d Ave.,

| Send me your Big Aero Green Book, , %c, s§1
lutestmformatlon on What’s Newin tadlo,

N ame

ving the
ort wave,

St. and No.

v City.

=TI




19.00 HZA. 25. Saigon, Indo China
19.55 NPG 2275. San Francisco
19.55 NPG 7005. San Francisco

19.55 NPW 3156. Eureka, Calif.
19.55 NPE 2726. North Head, Wash.
19.55 FL 32, Eiffel Tower

20.27 VWC 2000. Calcutta

20.56 VNC 600. Cape Town

22.25 FL 2650. Eiffel Tower

23.55 PPC 800. Caero, Brazil

23.55 NPM 26,245. Honolulu, T. H.
23.55 NPM 2800. Honoluluy, T. H.
23.58 POZ 18,050. Nauen, Germany
23.58 POZ 3100. Nauen, Germany

FROM A GERMAN STANDPOINT

Here’s a letter that we are publishing just
as we received it. We have to hand it to
the operator aho tries to do his best under
the handicap of having to use a foreign
language. We only wish we had made as
much use of our two years of foreign
language in high school as did Mr. Pilz.

We cannot refrain from comparing the
two foreign operators who got tangled up
in this little spat over the air. One who
had not taken the trouble to equip himself
with a knowledge of English, making him-
self a burden upon the other who had. One
was so anxious to rid his shoulders of a
little awork that he didn’t even bother to
interpret wwhat he received. The other aas
s0 conscienscious that he spent several hours
in correcting the other’s mistake.

We have noticed that some American
operators are just as shiftless as TNY,
while others are as conscientious as DHC.
If we could just shift the balance toward
those aho take their profession seriously
the game would be improved for all hands.
Dear Wireless Operators:

Concerning the December issue of Rabio,
I must say Mr. Lucas is perfectly right,
when he writes that we operators, specially
on a cargo vessel, are so lonesome. (%)
We have plenty of time to write
articles. Certainly we do not always rec-
ognize the opportunity of a story, but there
are so many things which people on shore
would read with great interest, while we
are accustomed to the life at sea.

This kind of English writing is a very
difhcult task for me, being a German. I
only learned your language for two years,
when I was at high school in Germany, and
the sole occasion to learn more about it is,
to have a big correspondence. In spite of
this fact I will try to give you a picture of
a communication I shortly had with a
Spanish steamer about 100 miles away from
PQG station of the Azores. I'll write it as
it really happened.

One afternoon 1 was called by some ship
for tr. Because of the terrible QSC I
couldn’t make out the call. It was given
in the kind that you were able to change
the dots against the dashes. I answered,
QSQ? de DHC QRV K.

After ten mintues I got at last the tr as
8S CABO STA MARIA fm SEVILLA bnd
NY. Afterwards I found the call as TNY
in my station book.

Now I gave QSL QSU AR.

Back came: pse QSO PQB or EAL?

Naturally I had no QSO, being not more
than 100 miles from PQG, so that I could
not work with full power.

TNY de DHC—hr QSN now QSO PQB
only in darkness and EAL always QSN
QSU later.

Then a few minutes later: DHC de TNY
pse rpt will u QSR msg to EAL and PQB?

TNY de DHC sry om hr QSR impossible
QSN will try PQB in darkness QSU ge.

DHC de TNY esta bien hr msg nr 1.

Follows text of msg nr 1, 2, 3,

TNY de DHC pse QSK hr QSN nw QSU
when QSO PQB.

DHC de TNY rrr esta bien hr rpt.

He repeats now his messages, forgetting
to give date and time.

some |

Both BYRD and WILKINS
Choose

HAMMARLUND
CONDENSERS

Hammarlund Standasrd
Double-Spaced Trans-
mitting Condenser
Used by Byrd and

For

“Ruggedness and Simplicity”
« HE world’s most southerly radio station works perfectly,” states

Carl Petersen, Radio Operator of the Byrd Antarctic Expedition,
according to The New York Times.

Heintz and Kaufman, the builders of the Byrd and Wilkins’ radio
equipment, as well as that for the record-breaking aeroplane, “Southern
Cross,” selected Hammarlund condensers “on account of their ruggedness
and simplicity’’>—crash-proof qualities—not easily made inoperative in
case of accident.

Every radio product of Hammarlund make—condensers, coils, chokes,
drum dials—has the unfailing virtues of endurance and superior perform-
ance which make them the first choice of experts the world over.

Write for Valuable Descriptive Literature

HAMMARLUND MANUFACTURING CO.
424-438 W. 33rd Street New York, N. Y.

Jor Betten Radio
ammariund

PRECISION

PRODUCTS

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

O’NEIL

Dynamics

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

tube in D. C. and A. C, circuits, How to
build glower amplifiers, ABC eliminators.
Up-to-the-minyte information on all new The
radio developments. It’s free. Send for copy
today. Speaker

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

the Season

Two types—one for A.C. operation, the
other for D.C. Equipped with our dynamic
units. Beautiful two-tone walnut finish to
match the popular sets. Write for literature.

Name
St. and No. O’NEIL MFG. CORP.
City and State West New York New Jersey
4031L2
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across two of the secondaries are adjusted
at the factory to eliminate hum.

The output of the rectifier tube feeds into

'S
RADIO the filter system which consists of the usual
two filter chokes and filter condensers. Fixed
TEST resistors are used to secure the proper plate
voltages for the detector and amplifier tube.

C biases are secured by causing the plate

currents of the respective tubes to flow
through resistors inserted in the center tap

leads. Thus the frame of the receiver is
both at —B and at —C potential and all
grid returns are simply grounded to get
the proper bias.

E 2 g e Because of the two power tubes and the
£orTIoN CITIZENS 50¢ ! use of generous size push-pull audio trans-

'} '] formers, the model H receiver is able to
ll deliver 114 watts of undistorted power to
m d 00 w&m i the loud speaker and so only the better

y g3 & ¥ < grades of the exponential, dynamic cone
’f?,/SC!entlflc DI-&-‘{:S& and d)fna{nic speakers should be used. The
Lo ; dynamic is the best for true frequency re-

g sponse, but is not quite as sensitive on weak

signals as the other two types.

RADIO RECEIVERS

(Continued from Page 31)

RCA
Model Price  Cb. Pwr, Tubes
16 $ 83 T Batt 5-014, 1-112A
18 11 T AC 426, 1-°27, 1-'71A, 1-°80
18 110 T DC 5-112A,1-°71A
30-A 285 C AC 7799, 1-71A, 2-81, 1-87¢6
41 241 C AC 4-26,1-27,1- 10, 1-'80
41 230 C DC 6-112A,4°71A
51 195 C AC 4-26,1-°27,1-°71A, 180
51 190 C DC 5-112A,1°71A
60 182 T AC 7-°27,1-°71A, 1”80
62 410 C AC 7-27,1-71A, 1”80
64 609 C AC 8-27,1-50,2-81

SLEEPER

72 $250 C AC 4726, 2-°27, 1°71A, 1’80
71 225 C AC 4-26,2-°27,1-71A,1-°80
i 70 185 T AC 4-°26,2-°27,1-71A, 1-'80
78 180 C AC 3-26,2-°27,2-'71A, 1’80
76A 150 C AC 3-26,2727,2-714, 1-:38
HE Citizens Radio Call Book Magazine is published four times /s e E = gj,gg: gg; g;;}ﬁ: IS
yearly; Fall, Winter, Spring and Summer, and is on sale at all news- 68 200 C AC 3726127, 1771A, 180
stands and radio stores September, November, January and March. e K v, e Ll g S
Single copies 50c, annual subscription $1.75. 60 110 T AC 3-26, 127, 1°71A, 1780
ok ] SONORA
ACH issue contains clear and concise constructlongllartlcles, accu- A46 $795 T AC 4-RAl, 2-DE1, 2-S02
rate and easily understood diagrams; helpful servicing and repair A 2-RE2, 1 Ballast Lamp
hints for the custom setbuilder; simple articles for the beginner; all the -44 N 695 C AC 4-11“}\3:'1123;?&;:12;;8291221‘:2
latest authentic domestic and foreign broadcast station lists; practical A-40 " 495 C AC 4.RAL L.DEL 2801
data on television, handy shop kinks and the latest §c1ent1ﬁc develop- 1 Ballast Lamp 1-RE1
ments. All receivers, power amplifiers and other Radio devices appear- A-20 455 C  AC 1-11)1;:313,1121-3(1)‘3‘, ni-)REz
ing in the “Call Book” are thoroughly tested in the finest Radio Labo- A-36 470 ¢ AC 4.RA1L 1.DEIL2-S02,2-REZ
ratory maintained by any Radio Publication in the world. Competent 1 DE1, 1 Ballast Lamp
radio engineers and technical editors present the latest developments of A-32 345 C  AC 4-111:‘1\(11::11-11)%;13‘-5(1)‘;‘“}’
the radio art for the radio engineer or beginner. A-30 325 C  AC 4-RAl, 1-DEI, 2-SO1
| 1-RE], 1 Ballast Lamp
CITIZENS RADIO CALL BOOK | A3 816G RC
a0 A8 EE R
508 South Dearborn Street b s Chicago, Il A-14 140 H DC
| A-1a 160 C DC
STEINITE
261 $75 T AC 4726, 1727, 1°71A, 1-'80
. °f* . ' 263 115 C AC 4-26,1-27,1°71, 1-80
ever before at this Sacrifice Price! || % 1 ¢ &8 260w
266 150 C AC 4-26,1-27, 171, 1-'80
102 250 P AS 3726, 2-°27, 2-50, 1-'80
1 50 185 C A 1’81
@ Radiotron Model UV-204. @ 30 130 C AC 3726, 1727, 1726, 171
. 250 Watt Transmitting Tubes STEWART-WARNER
Normal Plate Voltage 2000 V. Filament Voltage 11 V. g?% $gg ¥ 28 Z'.gg: %}g;’ g_“gﬁ
The operating characteristics of this 250 watt tube are similar to that of the 806 69 T Batt 4-01A, 1’004, 2-112A

UV-204-A Radiotron, with the exception that the filament current is higher.

Aside from this modification the tube is interchangeable. STROMBERG-CARLSON

i if | 5§23 *$295 T AC 4.01A, 1-71A, 2 tungars
At our prlce: you should c:;‘r/y a fe¥ of th'es'e tul';esbl only ﬁas spareds beand pee R T AC 5727  1271A. l’-’80
These genuine R. C. A. 204 Transmitting Tubes are first grade, brand new, 636 245 C AC 527, 1-71A, 180
and packed in original factory crates. 633W *365 T 28 Z-’glﬁ, 1-:7(1)A2, 11-’68B0, g tung.
— i . O. D. 734B *755 C -’014, 110, 22’ , 2 tung.
Terms:—209% with order, balance C. O. D A e AC SI01A’ 1210, 54168, 2 tung.
EXTRA SPECIAL $52.00 EACH E

' * Complete with tubes.
Net Price e
$127.50 ea. AMERICAN SALES CO., 19-21 Warren Street, New York
73B $175 T AC 1-27,1°71,5-26,1-80
90C 250 C AC 1-'27, 5-°26, 2-'71, 1-'80
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VICTOR
Model Price Cb. Pwr, Tubes
7-11  $285 P AC 4-726,1-°27, 1-'71A, 1-'80
7-26 425 P AC 4-26,1-727,1-'71A, 180
9-16 750 P AC 4126, 1727, 1-'50, 2-'81
9-18 925 P AC 8-27,1-50, 2-'81
9-54 1350 P AC 8-27,1-'50, 1-'81
9-56 1750 P AC 8.727,1-'50, 1-'81
10-69 850 P AC 1-726, 1-°50, 2-'81
11-50 950 P AC 1-26, 1-'50, 2-'81
12-15- 550 P AC 1-26, 1-'50, 2-81
ZENITH
31 $100 T Batt 5-'01A, 1-'71A
32 180 C Batt 5-°01A, 1-'71A
33 150 T AC 5-'27, 1-'71A, 1-'80
33X 150 T AC 5-27,1-71A, 1-'80
333 150 T DC 5-01A, 2-'71A
333X 150 T DC 5-'01A, 2-'71A
34 230 C AC 5-27,1-'71A, 1-°80
34P 250 C AC 5-'27,2-°81, 1-°10
342 240 C AC25 5-'27,1-'71A, 1-'80
342P 260 C AC25 5-27, 2-'81, 1-'10
35 270 C AC 5-'27,1-'80, 1-'71A
35A 325 C AC 5.-727,1.'80, 1-'71A
ISP 30 C AC s5-°27,1-10, 281
35AP 385 C AC 5-27.1-10. 2-'81
35APX 385 C AC 5-'27, 2-'81, 1-'50, 1-'26
35PX 330 C AC 5-27, 2-'81, 1-'50, 1-'26
152 280 C AC25 5-'27,1.'71A,1.'80
352A 335 C AC25 5-'27,1-71A, 1-'80
352P 350 C AC25 5-'27,1-10, 2-'81
352AP 405 C AC25 5-'27,1-°10, 2-'81
352APX 405 C AC25 5-'27, 2-'81, 1-'50, 1-'26
352PX 350 C AC25 5-'27, 2-'81, 1-'50, 1-'26
353AX 325 C D 2-'71A, 5-°01A
353A 325 C DC 5-01A.2-'71A
362 165 T AC25 5-727,1-'71A, 1’80
362X 165 T AC25 5-'27,1-'71A, 1-'80
37A 625 C AC 5-'27,2.'81,1-'50, 1-'26
39 450 C AC 6-'27,2-'81, 1-'10, 1-'26
39A 510 C AC 6-'27,2-'81,1.°10, 1-'26
392 480 C AC25 6-°27,2-'81,1-°10, 1-°26
392A 540 C AC25 6-°27,2-'81, 1-°10, 1-'26
40A 850 C AC 6-'27, 2-'81, 110, 1-'26
Colonia!l 650 C AC 6-'26, 3-'27, 1-'10, 1.'81
English 800 C AC 6-'26, 3-27, 1-'10, 1.°81
Italian 1250 C AC 6-'26, 3-'27, 1-°10, 1-'81
Chinese 1700 C AC 6-'26, 3-°27, 1-°'10, 1-'81
Spanish 2500 C AC 6-'20, 3-'27, 1-'10, 1-'81

$1.00 Brings You the Next Six
Issues of *“RADIO”

CHANCES

if you want to... but DO]’L’t
Gamble onRADIO Bor..

Take chances—if you want to—
but don’t match your skill and
experience against ‘‘bargain”
parts and expect to win.

Parts with a pedigree, parts
backed by ten years of radio expe-
rience, carry the name REMLER.
Use them, and you will get the
results you are entitled to.
Werite for descriptive circulars on
any of the parts listed below.

TWIN ROTOR CONDENSERS
AUDIO FREQUENCY TRANSFORMERS
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WHETHER you have a factory-built or
home-made set, good or poor, new or old,
Clarostat first aids will make it better. And
the Clarostat folks not only supply the neces-
sary device but also the necessary infom'fa-
tion to aid you in enjoying better radio.
For instance:

Troubled with a Dead Spot? Try the
Clarostat Antenna Plug. It is a refined form
of socket antenna plug, with improved radio-
frequency coupling condenser for maximum
transfer of signal energy from electric wiring
to your set,

Troubled with Tuning? Try the Clarostat
Grid Leak in place of usual fixed grid leak,
and you will make your set more selective,
more sensitive and better in tone—at will,

Troubled with Line-Voltage? Try the
Power Clarostat in primary circuit of trans-
former and you can adjust applied line volt-
age for any value desired.

Troubled with Excessive Volume? Try the
Table Type Clarostat in loud-speaker leads,
and you have instant control of volume.

Troubled with Tone Quality? Try Volume
Control Clarostat across secondary of first
audio transformer, and notice how you can
mellow the tone even of old set and loud-
speaker.

But there are many other troubles you
can cure. So—

WRITE for further information on how to improve
your r'adio set. Better still, send 25 cents in stamps

or coin for "The Gateway to Better Radio”—88
diagrams and 20,000 words of practical radio data.

CLAROSTAT MFG. CO., Inc.

Specialists in Radio Aids
287 North Sixth Street Brooklyn, N. Y.
SAN FRANCISCO LOS ANGELES PORTLAND
Member R. M. A.

Gosilco Super Aerial Wire

Gold over Silver on Copper

R KT ST
“First Aids”

SQOCKETS
DRUM DIAL
OUTPUT TRANSFORMER
BALLAST SHIELD
SHIELDING CASE
CHOKE COIL

COMPENSATING TRANSFORMER
INTERCHANGEABLE INDUCTANCES

REMLER

Division of

GRAY & DANIELSON MEG. CO.

260 First Street, San Francisco
CHICAGO

NEW YORK

[ Purc Silvcrl

Greatly Increased DX Range. 50% More Volume—¢ learer Tone—
$5% Sharper Tuning—Non-Corrosive. Endorsed by Naval Research
Laboratory. Gerald M. Best, 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.

‘ ;A o ) GOSILCO RADIO PRODUCTS CO.
é 4 « 6420 Marbrisa Ave. DE. 3940 Huntington Parck, Calif.
"Z/A///WWVV\K\VQW\\N\*

Northern California Customers Order Y our GOSILCO SUPER AERIAL WIRE from
Radio Dealers Supply Service

ENBACH

ELECTRIC COMPANY

1452 Market Street

W holesale Division of San Francisco, California

Tell them you saw it in RADIO 45
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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 April Issue Must
Reach Us by March Fifth

BARGAIN FOR QUICK SALE—A complete
Radio Receptor three stage power amplifier in steel
case. Entirely AC operated. Uses two AC de-
tector tubes, two 281 rectifier tubes in full wave
rectifier, one 250 power tube in last stage. Has
volume control, also load control. Volume can be
controlled from a whisper to a roar. Rebuilt with
latest oversize General Radio transformer in last
stage. Faithful reproduction of all frequencies.
Tremendous volume. Extremely quiet in operation.
Has special voltage regulation switch. Must sell
and will sacrifice at a fraction of original cost.
Complete set of new tubes, including one Cunning-
ham 350, two UX 281, two Arcturus AC Detector
tubes for quiet operation, included with amplifier.
Regular price, $225.00 with tubes. Will sell for
$75.00 with tubes, f.o.b. San Francisco. Express
or freight charges will amount to about $5.00.
Guaranteed to be in perfect condition. Used only
one week. Ideal for theatre or outdoor work as
well as for the home. Also want to sell latest type
Jensen Auditorium, 110 volt operation from light
socket. No hum. Cost $75.00. Will sell for $40.00.
Send money by telegraph for prompt action.
P. Lucas, 1159 Glenn Ave., Berkeley, California.

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 radic 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.

FEBRUARY 10TH LOG BOOK—Just off the
press. All the very latest changes for the entire
U. S. and Canada.” 32 pages, size 6 x 9. Logging
chart for dial readings. All stations grouped two
different ways for immediate checking. Plenty of
station data. Everything you need. The most com-
plete and most accurate log book yet published.
Price only 25 cents per copy. Stamps accepted.
When ordering be sure to ask for the 3Z-page
February 10th, 1929 Book. Publishers  of
“RADIO,” Pacific Building, San Francisco.

SPECIAL—this month only. A 12 month sub-
scription to MOTION PICTURE MAGAZINE
and a 12 month subscription to ‘‘RADIO,” all for
the price of one. $2.50 for a full year subscription
to both. “RADIO,” Pacific Bldg., San Francisco.

|

HERMANN SCHNITZEL, Der Perfesser Ut
Der Ooniversity of Cincinnapolis, O-ho-ho, has
prepared his radio lectures in the form of a com-
plete booklet. 21 subjects in all Interesting read-
ing matter for humorous occasions. Thousands have
been sold. These lectures were broadcast by radio
on the Pacific Coast Network. Schnitzel's book
will be sent to you upon receipt of 50 cents in
stamps, coin or check. Publishers of “RADIO,”
Pacific Building, San Francisco, California.

AT LAST a flashlight with no battery. Product
of five years' experiments. Neat, compact, and re-
liable. Produces good, strong light. Generator
principle; fits neatly in hand; works by easy
motion of three fingers. “Everlastingly Ready.”
Send for one. You will be delighted. C.O0.D.,
check or money order. $5.50 (absolutely worth it).
Factory Distributors Company, Box 1163, Denver,
Colo.

DETECTOR TUBES—A.C.—Given free for a
two-year subscription to “RADIO.,” The latest
type Arcturus long life (2000 hour) 5 prong de-
tector tube will improve reception. It is a remark-
able tube. Hundreds of thousands in use. Send
$5.00—zet “RADIO” for 2 years and the Arcturus
tube without a penny of extra cost. ‘‘RADIO,”
Pacific Building, San Francisco, California.

FOR SALE—Latest model Tyrman ‘50" screen-
grid portable, complete with tubes, batteries, built
in speaker and loop, $50.00. List price $90.00.
Webster Bone-Dri “A” power unit, $15.00. Silver-
Marshall Screen-Grid Five, in mahogany cabinet.
slightly used but with new tubes, $35.00. Address
owner, 6251 31st Ave. N. E., Seattle, Wash.

SALESMEN WANTED — Screw-holding scre
driver! Amazing brand new patented invention!
Retajls $1.50. Factories, garages, electricians, auto,
radio owners buy on sight! Exclusive state terri-
tory. Genuine opportunity earn big_money. Free
trial offer. Jiffy 1027, Winthrop Bldg., Boston.

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 catalogue. Kansas Seed Co, Salina,
Kan.

“B” ELIMINATORS REPAIRED, New Con-
densers installed; Chokes, Transformers, etc., re-
paired; $2.00 to $4.00. Fast Service. Clark
Brothers Radio Co., Albia, Iowa.

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

SPEAKERS REPAIRED, Rewound, Magne-
tized, Guaranteed, $1.50 to $2.50. Fast Service.
Clark Brothers Radio Co., Albia, Iowa.

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

SOUTH AMERICA, WORK! American firms

pay fare, expenses if accepted. Opportunities!
Tropical Service Bureau, 14606 Alma, Detroit,
Michigan.

POWERFUL, Shieldless, Loop, Antenna Circuit,
$1.00. Archer. 617 Decatur St., Brooklyn, N.Y. (3T)
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A HOMEY HOTEL IN THE HEART f
—~ OF NEW YORK

i INew Flanders

47th to 48¢th STREET ohs

- One of the finest Hotels in TIMES SQUARE |

s Single Rooms with Running Water, $2.00
Double Rooms with Running Water, $3.00
Single Rooms with Bath
Dcuble Rooms with Bath

Special Weekly Rates
F.W. BIZEL, Resident Manager

|

3,
"

EAST OF BROADWAY

... . %250
. . $3.50

[ AND BATH "
iFon TWO 4

=<
 Philadslphic
\/011}*@0/’(35/1011/&/5?

HOELM

MAJSIC

BROAD ST. 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

Fortwo — ____ ______$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.

v

S
=

=

Free

A Continental Control Switch will be given
free with a one year subscription to RADIO
§82.50) if you act immediately. Only a

ew on hand,
“RADIO”

Pacific Building San Francisco

Tell them you saw it in RADIO




Subjects:—
Dorothy Sebastian
Loretta Young
Lawrence Gray
Clive Brook
Nancy Carroll
Jacqueline Logan
Evelyn Brent
Lane Chandler
‘Lupe Velez
Barry Norton
Gilbert Roland

Alice White

This Fine Set
of Pictures Is Our
Gift to You

Louise Brooks
Sue Carol

Fay Wray

Neil Hamilton
Lina Basquette
William Collier, Jr.
Anita Page
Charles Delaney
Victor McLaglen
Ben Lyon
Joseph Striker

Nils Asther

Radio Movies Are Almost Here

Soon you will be able to “see’ as well as hear, the great artists of Motion Pictures in
your own home. Think of it! You will want to know who these people are, what they

have done and how they live, and what they intend to do to amuse you.

OUR SPECIAL OFFER TO THE READERS OF “RADIO”:
For a limited time we will send the next six big issues of MOTION PICTURE, the

world’s oldest and greatest screen publication, and a set of twenty-four attractive sepia
pictures of popular Motion Picture Stars (size 515 by 8 inches) to any reader of

“RADIO”—for One Dollar! Use coupon and send your order now.

MOTION PICTURE is available
at all newsstands at 25 cents per
copy. This offer saves you fifty
cents, and we present you with

this fine set of gift pictures abso-

lutely free.

MAIL THIS COUPON AND
YOUR DOLLAR TODAY'!

[ R s
MOTION PICTURE PUBLICATIONS, Inc.,
Paramount Bldg., New York.

For the enclosed $1.00 please send me the set of twenty-four new pictures of
motion picture stars and the next six issues of MOTION PICTURE. (If you
reside in Canada add 25 cents extra; Foreign, 50 cents extra.)

Name. . e —

Post Otfice.................... .

Street Address. . . .. .

Start with

——— e m— — — — e G — —

Offer No. 4.

Tell them you saw it in RADIO
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~ MEN/Here's
| thedopeyouve
‘beenlooking for

\
~ HOW TO GET INTO THE
| RADIO BUSINESS~

g&é.
Many Earn
5505250 aWeek

inWork That is
Almost Romance

If you're earning a penny less than $50 a week,
clip coupon now for FREE BOOK! New 64-page
book pictures and tells all about the Radio business,
hundreds of opportunities—in work that is almost
romance! YOU can learn quickly and easily at
home, through my tested, proved methods to take
advantage of these great opportunities! Why go
along at $25, $35, or $45 a week when you can
pleasantly and in a short time learn how to hold
the big-pay jobs?

Clip Coupon for Free Book

Don't envy the other fellow who’s pulling down the big
cash! My proven home-study training methods make #
possible for you too to get
ready for better jobs, to earn
enough money so you can
enjoy the good things of life.
One of the most valuable
books ever written on Radio
tells how — interesting facts
about this great field, and
how I can prepare you in
your spare time at home, to
step into a big-pay Radio
job. GET THIS BOOK.
SEND COUPON TODAY.

J. E. SMITH, Pres.,

National Radio Institute
Dept. 9P75

{ "%
x

‘p’ﬁ

B YEU '
. 1 Give You

N

= 6 Big Outfits

==

" of Radio Parts

Washington, D. C.
With them you can build 100 different circuits—learn the “how” and “why’ of .
practically every type of Radio set made. This kind of training fits you to step av 9 ed \‘1‘&
into the gogd jobhs—sends you out an experienced Radio expert}; When yqubctl)_r]:l- H eTraIn O %;‘é,( V4
plete, my Employment Department will help you get a real big Radio job like n A g /
Graduate E%wa:id Stanléo, né)w (ﬂﬁef Ope’I(ator tc’;f IfitationdW(‘.R, or P;_rasnk M. Hllndl’eds 0[ e J II. é, ’1
Jones, 922 Guadalupe St., San Angelo, Tex., builder and operator o tation e ’
KGFI and Manager of the hest equipped Radio shop in the Southwest, or help MBII ﬂtHOInL’ \. AINED __:_' ,l
you start a Radio husiness of your own like Richard Butler, 1419 No. 17th St., f - e . v A ~ 4
Phila, Pa., who made around $500 a month compared with a small-salaried, no- (1]} BIgRad’o J S—/, J. E. Smith,
future job as motorman when he enrolled. -{f 3 Presid
J Obs fﬂﬁ,\‘\\‘)» AT
& Ta1 ] g ’ National Radi
My Radio Training Is the Famous My BookProves g i

«Course That Pays for Itself” 1Can Do the AP veniion’s.c.

Spare time earnings are easy in Radio almost from the time you enroll. G. W, . .

Page, 1807 21st Ave. S., Nashville, Tenn., made $935 in his spare time while tak- Same [or oblli)eant‘;nMr:e _S:”;h- Wl‘ho\l;

ing this course. Al Johnson, 1409 Shelby St., Sandusky, O., $1,000 in four meg ourg bix Fknngal);bs(;ll‘(

months, and he didn’t know the difference between a condenser and a transformer Y'ou ¥ 8 ’
.

& h )
when he enrolled. I'll give you a legal contract, backed by N. R. 1., pioneer and ‘Rich Rewards in Radio,”
largest home-study Radio school in the world, to refund every penny of your money
if you are not satisfied, upon completing, with the lessons and instructions re-
ceived. Find out what Radio offers you. get the facts. Mail coupon—RTGHT NOW.

ACT NOW~COUPON BRINGS MY

Tell them you saw it in RADIO

and all information about yeur
practical home-study Radio Course.

Name - Age
Address — -

Town. — S— State



Unquestionably~

the Most Complete Radio
Testing Apparatus Ever Devised

THE SUPREME is sweeping the country by storm.
Radiotricians and engineers everywhere are
amnazed at its performance, and its already long list
of users are enthusiastically proclaiming its su-
periority. Truly an amazing instrument; it makes
every test that can be made by all other testing
devices combined and many that heretofore have
not been available in any service instrument.

Complete, Handy
Carrying Case

The case containing the instrument was designed
after careful study by practical radiotricians of many
yvears’ experience in radio service. Its arrangement
is most complete and convenient—a proper place
for every tool, accessory, part, and material that
a service man might need; even a swinging tube
shelf that affords absolute protection to tubes. A
complete set of tools, from electric soldering iron
to screw driver, is furnished, and of course, all
necessary adapters and accessories. Everything the
service man requires—all in one case. And still, due
to ingenious design, this case is only 18 x 10'2 x 7
inches, and weighs complete only 25 pounds.

Send No Money

The SUPREME must sell itself to you on sheer
merit and performance. We are willing to place it
in your hands for actual use in your service work,
and allow you to be the sole judge of its value.
Fill out and sign the following request for six-day
trial.

6-Day Trial

Date . -

SUPREME INSTRUMENTS CORP,,
314 Supreme Building,
Greenwood, Miss.

Please ship me one Model 400A SUPREME.
Upon delivery of the instrument I will de-
posit with the express agent either the cash
price of $124.65 or $38.50 cash and 10
trade acceptances (installment notes) for $10
each, due monthly, at my option, subject to
the following conditions:

It is agreed that the deposit made with the
express agent shall be retained by him for
six days. If, within that time, after testing
the instrument I am not entirely satisfied, I
have the privilege of returning the instru-
ment to the express agent in good condition,
with the seal unbroken (see note below) and
all tools and parts intact. Upon such return
and upon the prepayment of return express
charges, the deposit I have made with the
express agent will be promptly returned
to me.
Signed

Firm Name -
Address 5

City S . State

Please send three or more trade references,
including at least one bank, with this coupon.

NOTE: The seal on the panel of the instru.
ment covers the master screw in the assembly.
It is never necessary to disturb this, and it
does not in any way prevemt or restrict the
use of the instrument. Factory guarantee
ceases with disturbance of seal.

THREE WESTON
METERS
Mounted in Bakelite
cases.

1 Voltmeter, three

scales of 0/10/100/
600, 1000 ohms per
volt.

1 Milammeter, of
125 mils and 2'2
amps.

1 A.C. Voltmeter,
three large scales of

0/3/15/150.

All instruments are
manufactured for 110
volts and 60 cycles.
Instruments for other
vol(ages or frequen-
cies can be furnished
special at slight in-
crease in price.

PRICES AND

TERMS

Under our time pay-
ment plan, the Model
400A SUPREME can
be bought for $£38.50

cash and 10 trade
acceptances (install-
ment notes) for $10
each, due monthly.

Cash price, if preferred,
$124.65. All prices
are net and do not
carry dealers’ discounts.

Makes everyitest on any Radio Set-

You have waited long and patiently for an instru.
ment such as the SUPREME. It is now here—at
your command for greater accuracy and thorough.
ness, bigger profits and satisfied customers.

Tubes, power units, loads, breakdowns, voltages,
all instantly analyzed, peaking condensers, also
modulated radiator. Everythmg you have ever hoped
for is there; all contained in one compact instrument.

The only self-rectifying oscillation tester in
existence.

The exact working conditions of any tube from
1'5 to 15 volts, including screen grid, heater type,
and rectifier tubes, are shown by meter readings;
the only service instrument that shows output of
rectifier tubes on meter.

The oscillation tests from alternating current are
made possible by the exclusive self-rectifying
SUPREME Power Plant. Every radio engineer and
service man will appreciate this feature.

The SUPREME radiator sends out a modulated
wave. Simply plug into A.C. line. No more wasting
valuable time on broadcast stations; always at your
service and finer adjustment assured.

Condensers can be balanced or synchronized—not
by the former tedious methods—but with both meter
reading and audible click. Easy and much more
accurate.

All continuity tests can be made from socket on
either A.C. or D.C. sets, with independent cathode
readings.

The SUPREME heavy duty rejuvenator provides
scientific method of rejuvenation of any thoriated
filament tube. Will reactivate up to 12 tubes at one
time without removal from set. Push a plug—the
SUPREME does the rest.

The SUPREME will give direct reading of ampli.
fying power of tubes and will show actual working
condition of all tubes.

SUPREME

Radio Diagnometer

The SUPREME wnll play radios with open trans.
formers and will give condenser, choke coil output
and capacity output on radios not wired for that
purpose.

Access is provided to all apparatus through pin-
jacks. Will test condensers for breakdown. Con-
tains various fixed condensers from .001 to 2 mfd.,
a 30 ohm rheostat, a 500,000 ohm variable re-
snslance, and an audio lransformer, for instant use
and various combinations.

It will give plate and filament voltage readings with
or without load; will test volitage and current of all
radios, lncludmg those usmg tubes such as 210 and
250. It will give grid circuit readings up to 100
volts: plate voltage readings up to 600 volts; will
test cutput of trickle chargers, or any output up to

215 amps.

Why wait longer? Share in the satisfaction and
added profits that come with SUPREME ownership.

The Sign of Efﬁment
Radio
Service

Radio Owners: Look
for this emblem in
your radio shop or
on the button worn
or card carried by
your serviceé man.
It is your guarantee
ofdependable service.




START NOW

FOR 1929-30

ANNOUNCING THE FIRST BROWNING-DRAKE
MODEL FOR THE COMING SEASON

More Volume-More Selectivity-More Power for 1930

Earlier than ever before, the next season will
begin this spring. Dealer franchises will date
from March 1st. The active, wide-awake
dealer will line up NOW with those sets whose
jump on the field will give them an outstand-

ing position from the very beginning.
gpP y beg g

Your customers know Browning-Drake and
how good it has always been. Dealer fran-
chises with every sort of helpful manufacturer
cooperation are now being granted. Get in
on the proposition EARLY. Remember that
profits in radio can be made in the spring and
summer, and then you will be all set for the
big rush in September.
Model 46 at left is a walnut consolette using our newly
developed chassis. Tone quality which is practically per-
fection, through a resistance amplifier—selectivity ade-
quate for modern needs—sensitivity which brings in the
Pacific Coast from Boston. True single control, with
panel switch and volume adjustment. Model 46A (Air-

Chrome reproducer) $175.00; Model 46D (Dynamic)
$195.00.

Browning-Drake has a million friends. You will be surprised how many of
them are right around you. Write or wire today for franchise information.

BROWNING-DRAKE CORPORATION

CAMBRIDGE, MASS.

Prois of
THE JAMES M. BARRY COMPANY
SAN Francsco, U. 8. A



