“Ifa house iscrammed with
treasures of gold and jade,
it will be impossible to
guard them all.”

- —Lao Tzu

Of worth far greater than

things of gold and jade

is your Grebe Synchro-

phase. Highly will you

¢ treasure it; zealously will
you guard it.

Ot Tﬂp\ .

TRADE MARK

THE hlgh degree of select1v1ty and
over-all efficiency attained in the
design of the Grebe Synchrophase
isrivalled only by its rare craftsman-
ship and thorough ease of depend-
able operation.

Write for literature

A.H.GREBE & COMPANY, ,Inc.

Van Wyck Blvd., Richmond Hill, N.Y.
Western Branch: 451 East 3rd St., Los Angeles, Cal.

TRADE MARK
REG.US. PAT. OFF,

All Grebe apparatus is coveted
by patents granted and pending.

Tell them that you saw it in RADIO
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MAcenvavox Radio

BROADCAST RECEIVER

The long awaited

‘Broadcast “Recerver

Combining supreme efficiency, convenience and
beauty, produced at a low cost which brings it
within reach of all.

ERE at last is the perfected instrument

permitting you to enjoy simultan-
eously the most desirable elements of broad-
cast reception—features which no one model
ever combined before.

The distinctive Magnavox tuned radio fre-
quency circuit is characterized by exceptional
clearness and volume as well as selectivity.
The Magnavox Unit Tuner does away with
all complicated dialing and places the novice
on the same footing as the radio expert.
Magnavox Broadcast Receivers and other Magna-

vox Radio Products are sold by reliable dealers
everywhere. Worite for new illustrated catalog.

THE MAGNAVOX CO., Oakland, Calif.

New York: 350 West 31st Street San Francisco: 274 Brannan Street

Canadsian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg

The new Magnavox TRFe5 Receiver is kere
shown with Magnavox M4 Reproducer,
($25.00) which insures clearest tone.

TRE-5

A 5-tube tuned radio frequency receiver
consisting of two stages of tuned radio
frequency of special design, detector and
two stages of audio frequency.

Cabinet measures: height,95% in.; length,
20% in,; depth, 143 in.

Without tubes, batteries or reproducer
$125.00

This model is identical with TRF-5 but
encased in larger carved cabinet with
built-in Magnavox Reproducer.

Handsomely carved cabinet measures:
height, 1434 in.; length, 20% in.; depth,
1834 in.

Without tubes or batteries $150.00

Tell them that you saw it in RADIO
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ANNOUNCES THEIR NEW
POWERFUL NEUTRODYNE MODELS

THE GEORGIAN AND THE V

ublic wants

ower

Power—to produce great volume.

Power—to bring in distant stations.
Power—to work through local stations.
Power—to moderate or intensify volume.

Power—to render the original quality of
Rich brown burled walnut, with door- tone transmitted.
panel borders of inlaid ebony and holly

—5 tube model—built-in loud s{ aker—

battery compartments and accessory POWCI'_tO Select programs.

drawer. Will grace the finest drawing

oom—provide the best in radio recep-
E:I;Z‘Size 35%5" long—16%" deep—a2/4" Power—to get the best out of the program.
igh.
00
The Garod V These models have power plus—and then more

power. They are full voiced—with tonal quality
of exquisite timbre. They can be controlled to
meet the capacity of the small living room, or
manipulated to take full advantage of the
acoustic possibilities of the large hall.

Genuine mahogany highly finished
cabinet—graceful 15° sloped genuine
mahogany panel--carved feet— five
inch dials—doyble reading Weston
volt - metey —'5 tube model. Size
34%. lorg=—13%" deep—11%" high.

$19500

In every respect, they are worthy of bearing the
name GAROD.

The Garod RAF

|
| We are now ready to enter orders, and grant
’ The receiver, that made GAROD

jobbers of standing, exclusive non - conflicting

famous. Added mechanical im- . .
' territories, where open.

provements — 4 tube model — with
which you are familiar. Size 19%:"
long—7%" deep—10" high..

Fom T B

L ElironYN

| B LeeTne AR TS P NOA0080 ar
u""‘ TRADL MARR REG. . PAT OFF, “"Jm
|
SEE OUR'EXHIBITS AT _
First Radio World’s Fair Third Annual Chicago Radio Show The [EEwEIS] Corp.
Madison Square Garden, New York Coliseum, Chicago, Ill. o

sgp‘embe' 22 to 28, 1924 November 18 to 23, 1924 120 PalelC Stl‘eet. Newarh.., N. J.

Tell them that yvou saw jt in RADIO
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HEN you buy a Crosley it means

that you have obtained the great-

est amount of radio receiving
efficiency for the least money. Every
Crosley is a leader in its line.

Crosley makes and sells more radio re-
ceivers than any other manufacturer in
the world because, in new invention,
new simplified devices, and new ways
and means of giving greater radio value
at a lower price, Crosley continually
leads.

You are always assured of the most sat-

isfaction for your money when you buy
a Crosley.

For Sale By Good Dealers Everywhere

Crosley owns and operates
Broadcasting Station WLW
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1019 Alfred Street

Write for Complete Catalog

THE CROSLEY RADIO CORPORATION

Powel Crosley, Jr., President

Cincinnati, O.

Tuned
Radio Frequency

Receivers

Crosley Model X-J, $55.00

The famous Crosley four-tube receiver consisting
of one stage of radio frequency amplification, de-
tector and two stages of audio frequency amplifi-
cation. Probably the greatest single feature of
this receiver is its remarkable selectivity, It will
tune through powerful local broadcasting stations
and bring in distant stations clearly and with great
volume. One of the most popular receivers on the
market today.

Crosley Model VI, $24.00

A two-tube receiver with a reputation for long dis-
tance with pronounced clearness. It consists of
one stage of Crosley tuned radio frequency ampli-
fication and detector. This Crosley combination
multiplies the receiving range of the set.

Crosley Super VI, $29.00

This two-tube receiver is so coupled up as to combine both
the Tuned Radio Frequency amplification and the regener-
ative detector licensed under Armstrong U. S. Patent I, 13,-
149;

Crosley Model X-L, $120.00

This beautiful Consolette Model is an addition to
any home. It is the same receiver as the Model
X-J except as to arrangement of panél and the con-
solette cabinet with its built-in loud speaker and
separate compartments for dry cell ““A’” and “B"”
batteries and other accessories,

Crosley Type 3-C, $110.00

This set does not contain Tuned Radio Frequency Amplifi-
cation but is a three tube regenerative set licensed under
Armstrong U. S. Patent 1,1 |3.?49. It is built into the same
consolette case as the Model X-L,

A beautiful stand to match these two consolette models can
be supplied at an extra cost of only $25.00,

. Add 109, West of Rockies

Prices quoted are without Accessories

Better-Cost Less
Radio Products

Tell them that you saw it in RADIO
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(ThePONY EXPRESS OF TO

R _-—‘"’2:—-—

D ISTANCE covered in record time while all the
world wondered. News received in one part of the
country only a few weeks after it was sent from
another. That was the pony express.

Today, news, messages, entertainment—all are
instantly brought from all over the land right to your
home by the Pony Express of the air—Crosley Radio
Receivers. New York hears California. Florida
listens to Hawaii. Canada converses with Mexico.
North Dakota keeps in close touch with the Mac-
Millan expedition at the North Pole. Such are the
daily performances of Crosley Receivers as told by
hundreds of unsolicited letters from happy users.

At bringing in distant stations in a clear, enjoyable
manner, Crosley Instruments, each in its own class,
have proven themselves unexcelled. Yet they are the
lowest priced radio receivers ever offered.

For satisfactory results, real radio value, you can’t
beat a Crosley.
Listen In On A Crosley Before You Buy.

For Sale By Good Dealers Everywhere

The Crosley Radio Corporation

POWEL CROSLEY, Jr., President

1019 Alfred Street Cincinnati, Ohio

Tell them that you saw it in RADIOQ
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Better-Cost Less
Radio Products

The Trirdyn 3R3 incorporating radio frequency amplification, regener-
ation, reflex and additional audio frequency amplification will, with
only three tubes, give performance equal to the customary four and
five tube set. Will easily tune through local broadcasting to bring in
long distant stations on the loud speaker.
Other Crosleys each a leader in its line.

One tube Crosley 50, The regenerative set with which Leonard Weeks
of Minot, N, D., kept in almost daily touch with the MacMillan Expe-
dition at the North Pole. Money cannot buy better radio value. .$14.50
Two tube Crosley 51. The little wonder regenerative set that in just
24 days became the biggest selling radio receiver in the world. Repre-
sents wonderful radio value. ............. . ..., $18.50
Three tube Crosley 52, This regenerative set consists of regenerative
detector and two stages of audio frequency amplification.
Gives loud speaker volume on distant stations under
practically all conditions....................... $30.00

CROSLEY TRIRDYN 3R3 6 \'I

All Crosley Regeneratlve Receivers licensed under
Armstrong U. $ Pat L3149

Fhe Crosley Radio Corporation.owns and operatés
Broadcastng Station W L W

Prices as given are
without accessories

For West of the Rockies,
add 109,

i

b " s
S~ AFTWNAIL THIS COUPON TODAY
‘ The Crosley Radio Corporation,
e 1019 Alfred St., Cincinnati, O.

Gentlemen: Please mail me free of charge your complete catalog of
Crosley instruments and parts together with booklet
entitled “The Simplicity of Radio”.

Name -

Address

www americanradiohistorv com
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WD-11

TheTube means

Music or Noise

This symbol of
quality is your
protection

It isn’t a genuine WD-11
unless it’s a Radiotron.

It isn’t a genuine WD-12
unless it’s a Radiotron.

Itisn’t a genuine UV.199
unless it’s a Radiotron.

Itisn’t a genuine UV-200
unless it’s a Radiotron.

Itisn’tagenuineUV.201-a
unless it’s a Radiotron.

Buying anything but the best in vacuum tubes is like trying
to run a car on gas that is half water. In radio, everything,
in the end, depends upon the Radiotrons. You can put
perfectly good Radiotrons in a poorly made set—that’s true.
But the point is that the very finest receiver made can be
no better than its tubes. This is no new or startling an-
nouncement. Everyone knows it. And that’s why, at
the radio counter, you see each man pick up a Radiotron,
and look at the base for the word “Radiotron”, and at the
glass for the “RCA” mark. For best reception — real
music—nothing short of the best in tubes will do.
Rddio Corporation ot America
Sales Offices : Suite No. 510

233 Broadway, New York City 10 So. La Salle St., Chicago, Ill.
433 California Street, San Francisco, Cal.

Radiotron

REG..U. 5. PAT. OFF,

A
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Radiotorial Comment

HE success of any radio receiver depends upon

the conservation and efficient utilization of the

very small amount of energy picked up by the
aerial, usually less than one-millionth of a watt. Unless
there is a proper and delicate balance between the in-
ductance and capacity in the circuit, unless the resist-
ance is at a minimum, and unless the output impedance
of the tubes match the input impedances of the trans-
formers and ’phones or loudspeaker, much of the
energy is wasted and ineffective in sound reproduction.

It is entirely feasible to calculate the proper values
of these several factors so as to give the greatest effi-
ciency for a selected band of wavelengths. Some re-
ceivers have been so designed, their constructional
directions calling. for certain values of inductance,
capacity and impedance. Others just as well designed
by the “cut and try” method likewise call for definite
specifications. .

The builders of home-made sets trustingly follow
these directions and usually get good results. But,
when they do not, they are often inclined to blame the
circuit diagram for their lack of success. Although
some diagrams are at fault, the trouble usually comes
from some defective part, a wrongly-labeled condenser,
an inductance coil with too many or too few turns,
poor insulation, a high impedance transformer, a poor
tube, or even an open circuit.

Such faults are likely to occasionally develop in the
product of any manufacturer trying to keep up with
the demand. The wonder has been that so many
parts have measured up so closely to specification.
And, now that the radio industry is becoming sta-
bilized, some manufacturers are beginning to test each
piece of apparatus before it is delivered.

Recently, as these facts become better known, a
marked improvement has been made in the design and
construction of parts. This is frequently reflected in
higher prices, which seem well justified in view of the
better results secured. An exceedingly low price is

good ground for suspicion as to electrical efficiency.
G IO

NADVERTENTLY and without °‘malice, the
money-earning ability of the Jewish race was un-
pleasantly emphasized by the cover of September

RADIO. Intended to call attention to the value of
radio to the farmer, a few of our friends have inter-
preted it as a slur on the Jews.

Consequently we hasten to say that no offense was

intended. Some of the foremost radio engineers of
the world are Jews and they are leaders in the com-
mercial development of radio. The illustration might
better have been that of a dapper young salesman of
Irish persuasion, for the Irishman enjoys a joke at his
expense.
CROCHD
ECOGNITION of the amateur radio operator
has been tardy. Here is an enthusiastic group
of young men working for the pure joy of it.
Trained by their own efforts, they are proficient in a
technical art which required months of intensive effort
to impart to men in the Army and Navy training
courses during the war. They are ready, able and
willing to co-operate as a great reserve corps of
defense.

But, because their work, which they regard as play,
interfered with the play of the broadcast listener, and
because some few of them disregarded the entertain-
ment privileges of others, they were told to keep quiet.

So, obediently, they kept still, until thinking men
began to realize that one of the nation’s greatest assets
was being stifled. The restrictions were discouraging
those who should be encouraged. Interest in amateur
radio, instead of leading, was lagging far behind inter-
est in broadcast reception.

But last month the problem was solved by giving a
new playground to the boys, for boys they are in heart
even when not in years. And what a wonderful play-
ground it is! Greater in size than all the space de-
voted to governmental and commercial uses, filled with
new and unexplored heights and depths, the most de-
sirable location in the entire field of radio communi-
cation, it offers a new stimulus to the best amateur
effort.

A further stimulant and an additional evidence of
the recognition of the amateur is the Navy’s request
to the A. R. R. L. to furnish the names of qualified
men from whose number fifty officers may be appointed
in the communication service of the Naval Reserve.
This assures the utmost co-operation on the part of the
Navy with amateur work. Would not the Signal
Corps of the Army be wise in making similar
overtures?

We confidently anticipate renewed interest in ama-
teur radio transmission, and through these columns
will continue to give a worth-while service to those in-
terested.

RADIO FOR OCTOBER, 1924 9
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Some Problems of Radio Broadcasting

An Authoritative Statement as to Governmental Regulation
of Interference, Monopoly and Programs

HERE are probably 5,000,000 ra-

dio receiving sets in the United

States and a radio audience of over
20,000,000 people. Already this new
means of communication has become sec-
ondary only to print, and is indeed the
greatest development in communication
since the invention of type.

As most radio fans know, the Depart-
ment of Commerce, over which I preside,
has taken the utmost active interest in
the development of the radio. There

By Herbertr Hoover

new developments in radio broadcasting
during the past twelve months, I have
issued a call for another conference to
be held in Washington, in September,
when we propose to review the entire
situation and take such other steps as
will promote the development of the art.

HE scientists have determined that
radio messages ride through the ether
on electrical waves. The ether is defined
as the inert medium which penetrates all

are a great number of —
intricate problems to
be solved if the art is
to become of the great
service to the public
of which it is capable.

The first of these
problems is the regula-
tion to prevent inter-
ference between sta-
tions. There can be
no adequate develop-
ment of the art unless
there is very positive
Federal regulation. It
1s the one industrial
service that is anxious
to be regulated, for,
without regulation, we
will have absolute
chaos in the ether and
no adequate service can
be developed.

The Federal law Herbert Hoower,

on the subject was

passed a dozen years ago when the tele-
graph was the only radio manifestation
in the field. The Department of Com-
merce has been unceasing for three years
in endeavor to secure the passage of
adequate legislation to govern the radio
telephone field. Congress has been too
crowded to deal adequately with so in-
tricate a subject, but it is probable that
such legislation will pass in the next
session.

In order, however, that the develop-
ment of the art should not be destroyed
in the meantime, three years ago I called
a conference of the different amateur
associations together with the represent-
atives of radio broadcasting stations and
the public, and we formulated a series
of regulations largely voluntary in char-
acter which have served greatly to pre-
vent interference and to secure the rights
of radio listeners. These voluntary and
semi-voluntary regulations have been car-
ried out in the radio world with extra-
ordinary fidelity. In order to meet the

10

Pacific Radio Exposition is Herewith Presented

space. It is what remains in your am-
plifying tubes when the air is pumped
out. In fact, all of the molecules of
nitrogen and oxygen that make up the
air, the molecules of hydrogen and oxy-
gen that make up the water, and the
molecules of everything that make up
the little grains of sand and everything
else—are supposed to move around in
the ether like suns and stars in the
heavens.

Up to a few years ago, no one
dreamed that the ether had any special
importance in law or in government. It
was surely inert from the point of view
of public interest. When it was dis-
covered that radio messages are trans-
mitted by an electrical wave through
the ether, it at once developed some very
important public questions equal almost
to water rights and land rights. The
ether has very definite property values.
It has become the vehicle of public serv-
ices, presents questions of limitation of
free speech; it is the possible scene of

RADIO FOR OCTOBER, 1924
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Secretary of Commerce, Whose Address at the Opening of the

monopolies, it has boundaries, rights of
way, rules of the road—functions that
have hitherto been confined to the land
and the water.

Today there are literally 20,000 peo-
ple trying to traverse the ether with all
sorts of messages and 20,000,000 people
listening to them, and inasmuch as there
would be utter pandemonium if there
were no traffic rules, and as there are no
interstate boundaries in ethgr the job
must fall to the Federal Government.

It is during the last
three years that this
job has become of some
difficulty.

Everybody knows
that if messages are
sent by two neighbor-
ing stations on the
same wavelength they
destroy each other.
The assignment of
wavelengths and pre-
venting duplication
and interference in
their use is the first
step in regulation of
the traffic.

The use of radio for
telephone purposes be-
came a practical thing
only within the last
few years, with the dis-
covery of the vacuum
tube for amplifying the
electric currents which
are controlled by the voice and which
are made to produce sound. But the
transmission of sounds in this way so
far can only be practically applied in the
lower wavelengths. = Our telephone
broadcasting and ordinary receiving sets
are today limited to the range from 200
meters to about 800 meters. In this
range we can so far only safely venture
fifteen or twenty wave bands. Some of
the bands in this range are reserved by
international agreement for ships; some
of them have been reserved for military
and scientific purposes and for amateurs,
so that we have only about ten or twelve
wave bands left for public purposes and
we have 600 telephone broadcasting sta-
tions or more than fifty stations for
every wavelength.

There is not much trouble in tele-
graphic use as they use the many wave
bands above 800 meters, and although
there are 19,000 sending stations there is
not much interference. There is also an-

Continued on page 46
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Radio in the Antipodes

An American’s Viewpoint of the Broadcasting and Amateur
Radio Situation in Australia

HE popular conception of Austra-
I lia is that of a fairly large island,
consisting for the most part of a
dry and arid plain and inhabited by kan-
garoos, wild men, duckbilled platypuses
(or should it be platypi?), rabbits, ex-
convicts and radio amateurs. And for
all the news we see or hear of concern-
ing this far-off land, radio amateurs
might well be the only civilized inhabi-
tants, and the logging of the American
amateur radio signals their sole occu-
pation.

Like most popular conceptions, this is
incorrect—quite.

Australia is-larger in area than our
United States. Sydney, the largest city,
can truthfully lay claim to 1,000,000 in-
habitants. Everything from lemons to
apples are grown commercially in this
land where real honest-to-goodness bush-
men are as scarce as the American In-
dian.

Separated by 6000 miles of water from
their nearest seaport, we are out of touch

-
ZWa
=

T
WS

Y V.
P

AT

L il

e
PN

",

OO

i o
-~

.

< a)

"-f"«."_‘u
v WSS
y

Lokl

g

g
PavL

-

- - -
L 2

=
=7

e
P L

»

By H. A. Hzg/zstone

with them in both a commercial and a
social sense, for what they can not manu-
facture themselves they buy from Eng-
land; and a letter requires two months
to make a round trip from San Fran-
cisco, and ten weeks from New York.
So it is only natural that we should be a
little hazy concerning the conditions ex-
istent in this new America, including of
course radio.

Australian radio laws and regulations
are not stable. Changes take place fre-
quently, some regulations are strictly en-
forced, others are not, and cases of actual
punishment for violations are unknown.
At the time of writing (July), it was
believed that a drastic change in the reg-
ulations governing broadcasting was to
be effected shortly, although amateur
regulations were to be modified very
little.

Broadcasting, while only a recent de-
velopment in Australia, with but two
actual stations in operation, is a dozen
times more complicated than in the

United States, and considerably more ex-
pensive to the listener. And these two
stations, Farmers’ Broadcast and the
Sydney Broadcasters, Ltd., are running
in a deadly and bitter-end opposition
which will possibly result in their being
absorbed by the government and incor-
porated into one large company to-
gether with the other stations now in the
course of construction, after the system
used in England. Both operate upon a
sealed-set licensed service, Farmers paid
and the Broadcasters free.

The former station, 2FC, is owned
and operated by Farmers, Ltd., a nation-
wide chain of department stores, It is
a 5000 watt affair, using a wave-length
of 1100 meters and claims a distance rec-
ord of 7000 miles.

No expense has been spared in the per-
fection of the studio and the station, both
of which in efficiency and elegance com-
pare favorably with the best Américan
installations. The studio is located on
the roof of the Farmers’ store in Sydney,

- £,

2FC, Farmers’ Broadcast Transmitting Station, Seven Miles From Sydney With Which It Is Connected By Wire Telephony.
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operating the transmitter at Willoughby,
seven miles distant, by remote control.
A switchboard in the studio connects
with a number of theatres, public halls,
hotels and churches in Sydney and its en-
virons.

At Willoughby two lattice steel tow-
ers more than 200 feet high support an
elaborate cage antenna 600 ft. long, and
a small forest of fifteen-ft. steel masts
holds the counterpoise in place. Over
£30,000 (about $125,000) has been
spent in the construction and perfection
of the station and studio.

The competing station 2BL, which is
owned by a group of radio dealers and
other interested persons, operates on a
wavelength of 350 meters. Two 250-
watt tubes of British manufacture are
used and a maximum distance record of
3500 miles was reported.

The present studio is temporary, lo-

'._xg{ M = F

ol *

500-W att Transmitters Under Con

\ cated on the roof of the Smith News-
papers building in Sydney, where the ap-
paratus is also housed. Twenty-seven
private wires run to various halls, the-
aters, etc., in the city, allowing them to
run almost continuously if they so de-
sired. A new and permanent studio and
operating room is now in the course of
construction, and when completed will
have cost approximately $25,000.

However, radio broadcasting as it is at
present in Australia has proven a dismal
failure, as have the laws governing its
operation. According to a number of
competent authorities Farmers’ broad-
casting station has never even approached
commercial success. According to a gov-
ernment official in Sydney, this station,
after spending well over £30,000, has
little more than one hundred subscrib-
ers who have paid their three-pound
tax for the privilege of listening. Noth-
ing more need be said.

[The complete text of the new re-
visions in the radio laws appears else-
where in this issue.—Editor.]

12

struction at Amalgamated Wireless Shops in Sydney

USTRALIA is divided into six

states, New South Wales, Victoria,
Queensland, South Australia, West Aus-
tralia and Tasmania. These, in their
respective order, comprise the amateur
radio districts, beginning with 2 and
ending with 7. There is no first dis-
trict, it having been originally intended

to allot this to New Zealand, but this
idea was never put into effect.
High-priced apparatus, a heavy tax
for a license, and stringent power re-
strictions have a discouraging effect upon
amateur radio, to the extent that there
are less than 500 transmitting amateurs
in all Australia. A policy of secretive-
ness, adhered to by not a few of those
owing transmitters, also tends to discour-
age the erection of new amateur stations.
The license to operate a transmitting
and receiving station is issued after the
applicant has passed a written examina-
tion and a code test of twelve words per
minute. A charge of one pound per
year 1s exacted. Within five miles of
any coastal or “defense’” station a maxi-
mum power consumption of 10 watts is
allowed, and within twenty-five miles
not more than 25 watts can be used.
Power consumption is measured in the
plate circuit of the tubes—impressed
volts multiplied by milliamperes — in-
stead of by the manufacturers’ rating, as
we do, The maximum power allowed
is 250 watts, with exceptions in the case
of special licenses. Apparatus in general,
including tubes, is from 50 to 100 per
Continued on page 74
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A Radiocast Receiver with Choke
Coil Amplitiers

A Set Economical in Construction and O,peration and Giving

the Best Quality of Reproduction

been given recently to amplifiers
employing resistance coupling be-

tween audio-frequency stages, instead of
the conventional transformer coupling.
It is indeed surprising that the resistance-
coupled amplifier has attracted so much
attention, in view of the fact that an-
other type of amplifier, known as the
impedance or choke coil-coupled ampli-
fier, is superior in results, more economi-
cal to operate, and cheaper to construct.
In a resistance-coupled amplifier, high
resistances, of the order of 100,000
ohms, are inserted in the plate circuit
of each amplifier tube, to prevent the
passage of audio-frequency, which is by-
passed through a fixed condenser to the
grid of the next tube, as is shown in Fig.
I. Due to the presence of a very high

CONSIDERABLE publicity has

- +
Resistance-Coupled Amplifier

Fig. 1.
d.c. resistance in the plate circuit of the
tube, a large voltage drop across this re-
sistance occurs, and the plate of the tube
receives only about 60% of the voltage
applied at the B battery terminals of the
set. With a given negative grid poten-
tial, therefore, it is necessary to raise the
B battery voltage sufficiently to over-
come the drop in the high resistances,
and provide the tube with its proper
plate potential.

This voltage drop due to the resistance
in the circuit can be overcome by the
use of choke coils in place of the resist-
ances, as the average direct current re-
sistance of a 25-henry choke coil is not
over 1000 ohms, and causes practically
no loss in plate voltage. Where choke
coils are used, as is shown schematically
in Fig. 2, the high impedance of the coil
to audio-frequencies prevents the various
frequencies of music or speech from

By G. M. Best

reaching the filament via the B battery,
and causes them to follow the relatively
easy path through the 245-mfd. condenser
to the next tube.
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Fig. 2. Schematic Diagram of Choke Coil-
Coupled Amplifier

Good choke coils can be made from
the ordinary bell-ringihg transformer
commonly used in connection with the

In the set herewith described, these
little transformers are used to furnish
the high impedance in the plate circuit,
and enable the construction of a very
economical amplifier, as well as one hav-
ing a very fine frequency characteristic,
passing all frequencies from 100 cycles to
5000 cycles without introducing dis-
tortion.

The tuned circuit associated with the
detector tube is especially selective, and,
while the range of the set will not be as
great as those employing radio-frequency
amplification in some form, it will be
sufficient to enable reception on a loud
speaker over a distance of several hun-
dred miles at night, without having to
use too much regeneration, with the risk
of radiation, and consequent interference
with the neighbors.

A list of the parts used by the author
in constructing this set is given below,
with a number of suggested substitutions:

3 C-299 or UV-199 Vacuum tubes

1y ! , ;.. @ $4.00 ...t $12.00
house llghtu}g system, the smallest size, 3 peniimin A e e N pention
5 watts, being good enough for radio type, @ $1.00 ..o onreniaeennnnn 3.00
purposes. The primary winding of this 2 Remler capacity units @ $5.00...... 10.00
transformer is designed to be bridged i’gg'tum U“moumef(ll h}?ﬂeycombbcml.-l .- gg
_ 9 0 g -turn unmounte oneycomb cCoil. . b
achyss the 110-volt house llghtmg.w1.res 1 Chelten Midget Condenser.......... 1.50
Co{lthOUSIY; the -secondary winding | Remler No. 620 Oscillator-coupler... 3.00
being closed through the doorbell only 2 Jefferson Wizard Bell Ringing trans-
when the pUSh-buttOH s operated. . formers @ $1.50 ................. 3.00
Hence, the primary winding is of very fz/_zr'n"e’;%glr;lm %irclldll;all(ks @ 30c...... 41 gg
high impedance, $0 as to cause no drain 5 grid leak n%oumings' @35c 70
on the 110-volt line when not in use. 2 .5 mfd. Condensers @ 90c.......... 1.80
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Fig, 3. Panel Layout
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1 1-mfd. Condenser ............... .. 1.25
1 Micadon No. 601-G. .00025 mfd 45
1 Weston Voltmeter, 0-5 volts......... 8.00
1.Federal No. 22, 25-0hm rheostat. . . . . 1.50
1 2Y-in. dial oo .40
1 Federal No. 1421-W phone jack. .. .. .60

6 Eby Commander Binding Posts
(@ 25¢) o M eeoule w et s ST 1.50

1 Bakelite Panel 9 in. x 14 in. x
3/16)ine wepwaad sy aovutiu, S . 3.00
1 Eveready No. 751 Battery......... . .35
8 ft. Spaghetti ... ...... ... ... ... .80
Ve M oo =3 b o 0 e b C 215
A0t a) s s v ot s, A i e oot $55.70

A good three-plate air condenser can
be used in place of the Chelten Midget
condenser, but will require a larger dial.
Any bell-ringing transformer besides the
Jefferson, such as the G. E. Wayne
types, the Dongan Midget and numer-
ous others, will do for the impedances.
Federal or Kellogg paper condensers will
do in place of the Dubilier, although, on
account of their large size, it would be
difficult to mount them in as small a
space as the Dubilier. The Jewell volt-
meter can be substituted for the Weston,
and any 415-volt small-size battery can
be used in place of the Eveready No.
751. The Eveready No. 771 C battery
is too large for so compact a layout, and,
as only one C voltage is desired, the 415-
volt unit without taps is all that is
necessary.

Fig. 4 shows the circuit diagram of
the set in schematic form, with the desig-
nation of values of the variou$ pieces of
apparatus. If WD-11 or WD-12 tubes
are used in place of the 299 type, the
filament battery should be 115 volts, or,
in case of the large storage battery tubes,
6 volts should be specified. For the lat-
ter tubes, a voltmeter having a scale of
0-8 volts should be used instead of a
0-5-volt scale.

N\

The antenna tuner consists of a series
air condenser, a 75-turn loading coil, and
the rotor of a variocoupler. In view of
the fact that several excellent oscillator
couplers used in super-heterodyne re-
ceivers are now being manufactured,
such a coupler was used in this set, as
1t is compact, and, with the small num-
ber of turns on the rotor, very good selec-
tivity can be obtained with a minimum
chance of radiation. The stator of the
coupler is used as the secondary of the
tuner, with a second air condenser
shunted across its terminals.

In order to obtain a small amount of
regeneration, without resorting to a mov-
ing coil arrangement, an additional
winding of 5 turns of No. 24 DCC wire
was wound on one end of the stator, and
energy could then be fed back from the
plate of the detector tube, through the
Chelten condenser and the 5-turn coil,
to the secondary of the tuned circuit.

In order to prevent the radio-fre-
quency from having an easy path
through the distributed capacity in the
windings of the 25-henry choke in the
plate of the detector tube, a 50-turn
honeycomb coil was placed between the
plate and the 25-henry choke, thereby
forcing the radio-frequency to return to
the filament through the Chelten con-
denser. This 50-turn coil has no effect
on the audio-frequency component,
which passes through it, and through the
.5 mfd. condenser to the grid of the first
audio-frequency amplifier.

C potential for the audio-frequency
tubes is provided by the 415-volt flash-
light battery, through the two 14-
megohm grid leaks. A 1-mfd. conden-
ser is placed across the 90-volt B bat-
tery to prevent coupling due to a high
resistance cell in the battery, and to pro-
vide a ready path for the audio-frequency
to pass from the plate of the last tube
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Fig. 4. Circuit Diagram of Detector and Two-Stage Choke Coil-Coupled Amplifier
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through the phones or loud speaker, and
back to the filament.

A voltmeter is shunted across the fila-
ment circuit of all three tubes, to enable
the most efficient operation of the tube
filaments. A 414-volt battery should be
used with the set, and the voltage at
the filaments maintained at 3 volts, by
means of the filament rheostat. If the

voltage at the filaments is continued at a
value over 3 volts, for any great length
of time, serious damage to the tubes
will result.

The panel layout is shown in Fig. 3,
with the proper size drills for the various
This panel was de-

holes indicated.

sz ypuo? ;.‘:é iy

) . i

signed to slide in 'grooves cut in the
sides of the cabinet, as is shown in the
illustrations, and no holes were provided
for wood screws at the sides or bottom
of the panel, since none were necessary.
The two air condensers, the antenna
coupler, filament rheostat, voltmeter,
Chelten condenser, binding posts and
shelf are mounted on the panel, and the
remaining apparatus placed on the top
and bottom of the shelf. The ground
binding post is at the bottom of the
panel, with the antenna post directly
above. The four battery terminals, read-
ing upward, are: “Negative 4,” ‘“Posi-
tive 4,” “Positive 45-volt B,” and ‘“‘Posi-
tive 90-volt B.” The negative B battery
lead is connected to the negative 4 bat-
tery post.

In wiring the oscillator coupler, it will
be noted that there are two stator wind-
ings, each of 35 turns. These two wind-
ings should be connected in series, and
the entire stator used as the secondary
coil. The shelf for mounting the sock-
ets. and miscellaneous apparatus should
be of a good grade of seasoned hardwood
and should be cut to 624 x 13 x 3% In.
On the top of the shelf are mounted the
three sockets, bell transformers, grid
leaks, paper condensers and 50-turn
honeycomb coil.

Underneath the shelf the 75-turn load
coil and C battery are placed in position
as shown in the picture. Wires leading
to the C battery are run through holes
drilled in the shelf, the same being true
for the leads from the secondary con-

Réar View Showing Parts on Top of Shelf

denser to the detector tube. The high-
frequency section of the set is entirely
under this shelf, and, if trouble from
lack of selectivity due to close proximity
to high-powered stations is experienced,
it might be well to shield the top of the
shelf and inside of the cabinet with sheet
brass or copper, connecting the shield to
the ground binding post.

No. 19 tinned copper wire was used
for all the connections except to the
phone jack, which was connected to the
plate of the last audio-frequency tube by
means of a twisted pair of No. 19 in-
sulated wire. Spaghetti was used to in-
sulate the tinned wire where insulation

formers and these are the primary termi-
nals. These leads should be shortened,
the insulation skinned close to the trans-
former, and the wires well tinned, for
connection to the circuit. The secondary
of the transformer is not needed and
should be abandoned. It can be readily
recognized by the binding posts. Do not
under any circumstances use this winding
in place of the primary, as it is of rela-
tively low inductance and would have
little effect in the plate circuit of the
tube to which it was connected. In
mounting the 50-turn honeycomb coil on
the top of the shelf, be sure that it is not
too close to the 75-turn load coil under-
neath the shelf, as considerable regenera-
tion might thus result, with loss of con-
trol over the tuned circuit.

In tuning the set, the rotor of the
coupler should be set at a point between
zero and 10 on the coupler dial for
local stations. For more distant stations,
the coupling should be increased, pro-
vided that interference from local sta-
tions does not result. The two capacity-
unit dials provide the main tuning con-
trols, and these settings will be found to
have about the same location for both
antennd and secondary circuits, for a
with

given wavelength, the average
antenna. Due to the straight-line wave-
length - characteristic of the capacity

Rear View Showing Parts Beneath Shelf

was necessary, although many of the
leads can be run in bare wire if desired.
Where the wires run through holes in
the shelf, spaghetti is particularly neces-
sary, as the wood might not be well sea-
soned and leakage would result. The
75-turn load coil should be placed on the
bottom of the shelf, between the antenna
condenser and the coupler, so that it is
nearly at right angles with the secondary
of the coupler. If it is not placed in this
manner, the minimum point of coupling
will not be at the zero mark on the
coupler dial. Broadness of tuning may
also result in this case, especially from
nearby stations.

Two long leads of heavily-insulated
wire are provided on the bell trans-
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units, no vernier adjustment is necessary
for the lower wavelengths, and no diffi-
culty should result from lack of vernier
control. Where a distant station is in-
volved, the feed-back can be be con-
trolled by means of the Chelten conden-
ser, care being observed not to force the
tube into oscillation.

As the set described in these columns
is essentially an “entertainment’ set, and
not one for the ‘“‘distance fans,” it may
be that the tuned circuit will not interest
certain readers, although it is desired to
use the impedance-coupled amplifier.
In this case, where a separate tuner is
employed, the set can be very much con-
densed in size, a panel 5 in. x 10 in. x

Continued on page 54
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Duo-spiderwebs and a Simplitied

Reinartz

Complete Directions for Winding Coils and for Assembly

and reflex wonder circuits that ‘are

ever swamping current radio peri-
odicals, the original regenerative hook-up
in its various forms still holds its popu-
larity with the experimenter. This arti-
cle contains data obtained from a set
built by the author; a set which is hard
to beat for simplicity, selectivity, effi-
ciency, and last, but not least, cheapness.

Duo-spiderweb coils have been on the
market for some time. The fact that
this type of coil has all the merits of the
honeycomb, or duolateral, and is self-
supporting and extremely easy to make,
should recommend it to the “roll your
own’’ radio man.

The now-famous “Reinartz” is too
well known to need an introduction;
however, the author finds it possible to
greatly simplify the circuit without de-
tracting from its merits.

Fig. 3 shows the simplified hook-up;
the total absence of taps is at once evi-
dent. The condensers, C and C,, are
ordinary 23-plate variables, preferably
with verniers. The coil is a 45-turn
duo-spiderweb. By eliminating the taps,
the construction is simplified, while the
losses ever present in a set containing
numerous taps and switches are largely
eliminated. A radio choke, at X, Fig.
3, may or may not be included in the
assembly. ‘The writer’s set contains a

IN spite of the flood of super, hyper,

100-turn duo-spiderweb of No. 28 DCC.
% obwels /% ”/0//?

Fig. 1. Winding Form

The coil is wound on the form shown
in Fig. 1. The disk is a piece of 34-in.
soft wood 414 in. in diameter. The
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in a Slmple Receiver

By E. F. Kiernan
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diameter on one side is made slightly
less than 414 in. to facilitate removal of
the finished coil. Fifteen 14-in. dowels
134 in. long, rounded at both ends, are
inserted in the holes and complete the
form.

The winding is shown graphically in
Fig. 2, No. 26 DCC being used. Start
the winding by fastening an end of the
wire to one of the dowels and continue
around the form, crossing the wire over
every other space (see Fig. 2). Hold
the wire fairly taut while winding, It
is expedient to lash the first two or three
turns together at intervals with thread,
thus insuring these turns against un-
raveling. A tap is taken out at the
tenth turn (T, Fig. 3) and the winding
continued until 45 turns are completed.
The last two or three turns should be
lashed together as were the first.

To bind the turns together, paraffin is
the cheapest material obtainable. (The
Bureau of Standards recommends Du
Pont’s household cement, obtainable at
drug stores.) Various other liquids,
such as Ambroid cement, may replace
the paraffin. The binder is applied to
the coil sparingly at those points where
the turns cross each other on the sides
of the dowels. It is well to twist the
dowels in their sockets before the binder
completely sets, otherwise the coil may
be cemented to the form.

<
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Fig. 2. Method of Winding

To remove the coil from the form,
the dowels are removed by twisting and
pulling simultaneously, using a pair of
pliers, and the coil is gently forced from
the disk. A [ittle care will produce a
product equal to the manufactured
article.

The assembly and wiring of the set
is left to the individual builder, though
the author strongly recommends bus-bar
wiring, soldered joints (rosin flux), and
A-1 parts. The author’s set contains
UV-201A tubes fed by three No. 6
dry cells.

With a 60-ft. wire under the ceiling
in an upstairs apartment, and a gas-pipe
ground connection, all the west-coast
broadcast stations are brought in to
Pasadena, Calif., on a loud speaker and
one step of audio-amplification.

The wave range is from about 275
meters to 800. Incidentally, the best
DX from near Los Angeles was Salt
Lake City; not so worse considering the
aerial and ground.
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Vacuum Tube Transmitting and Transformer-
Coupled Receiving Circuits

A Simple Explanation of How and Why They Function,
[llustrated by Typical Examples

NY device which will amplify can
L be made to produce oscillations

by feeding a portion of the out-
put back into the input. In the electron
tube oscillator this 1s accomplished by the
use of either clectrostatic or electro-
magnetic coupling between the grid and
plate circuits, This divides oscillator
circuits into two groups: capacitive
coupled circuits and inductively-coupled
circuits. A thoroughly technical ex-
planation of the operation of electron
tube oscillator circuits would be out of
place here. The following discussion
should serve to give the reader satisfac-
‘tory understanding of the operation of
suth circuits.

Fig, 1. High Frequency Grenerating Circut

Fig. 1 is a typical inductively-coupled
circuit, 1'he magnitude of the plate cur-

rent which passes through L, depends

upon the voltage of the grid with respect
to the filament. Any change in the plate
current will induce a voltage in L, If
the directions of the windings are such
that an increase in plate currerit will in-
duce a voltage in L, which makes the
grid positive with respect to the filament
we have the conditions necessary for the
production of continuous oscillations.
The increase in grid voltage produces a
still more rapid increase in plate current,
which in turn reacts upon the grid cir-
cuit still further. The increase in grid
voltage and plate current may continue
until an increase iri grid voltage ceases
to produce an increase in plate current
due to saturation or somie other cause.
As soon as the plate current ceases to
increase the induced grid voltage will
drop to zero, as a changing current is
necessary to produce an induced voltage.
Since the grid voltage has dropped to
zero, the plate current will decrease
back to the normal value. Howevér, a
decreasing plate current will induce a
negative voltage on the grid, which in

By C. M. Fansky, Fr.

turn decreases the plate current below
normal value to a point where a de-
creasing grid voltage produces no change
in the plate current. » The induced grid
voltage will then rise to its normal value
and the cycle is completed.

The frequency of the alternating cur-
rent produced is largely determined by
L, and C. Although the plate current
may be but a few milliamperes, the high
frequency alternating current in L, and
C may be many times as great.

l
|
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Il
™

Fig. 2. Hartley Circuit

Many of the generating circuits are
known by the names of those who pre-
sumably first used them. Figs. 2 and
3 are two well known inductive feed-
back circuits. If large amounts of high
frequency power are desired, large tubes
are used and the plate voltage E, may
be as high as 20,000 volts. The proper
negative grid voltage is supplied by the
grid condenser and a grid leak.
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Fig. 3. Mecissmner Circuit
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Fig. 4 shows a very efhicient circuit
for the transmission of continuous wave
telegraph signals which was used by the
writer as early as 1918. The power
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Fig. 4. High Efficiency Undamped ¥ ave
Transmitler

supplied by the high voltage generator
E, is dissipated in two ways, (1) as
useful output in the antenna, (2) as
heat in the plates of the tube. The heat-
ing of the plates occurs because of the
velocity and mass of the electrons which
strike it at the end of their journey
through the space between filament and
plate. The plate efficiency of an elec-
tron tube high-frequency generating cir-
cuit may be defined as the ratio of the
power delivered to the antenna to the
total power delivered by the high voltage
generator. It is easily possible to operate
the circuit shown in Fig. 4 at an efh-
ciency of 65 or 70%. Adjustments for
efficiency are made by the plate tap on
the coil in the aerial circuit. The fre-
quency generated is adjusted by the
aerial tap. (See article by the author
on “A High Efficiency Undamped Wave
Transmitter” in QST for December,
1921). A more complete discussion of
the operation of tube transmitters may
be taken up later.

The operation of capacitively-coupled
feedback circuits is similar to that of in-
ductively-coupled circuits, in that a
change in the plate circuit induces a
change in the grid circuit such that the
change in the plate circuit is accentuated.
Fig. 5 is a well-known capacitively-
coupled generating circuit. The plate
voltage is applied in parallel through a
choke coil L,. The frequency generated
is largely determined by the capacitance
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of C¢ and C; in series and L. The
heavy oscillatory currents occur in this
circuit. A shight increase in the plate

\
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Fig. 5. Colpitts Circuit

current through the choke coil will cause
the voltage of the plate with respect to
the filament to drop, due to the reactive
effect of the choke. This will make the
right side of C|, minus with respect to the
left side and this will by electrostatic in-
duction make the right side of C, minus
and the left side plus. The positive grid
voltage thus produced will tend to in-
crease the plate current through the
choke still more. As a matter of fact
the inductance of the plate circuit choke
is so great that the plate current is prac-
tically constant and the changes in plate
current are supplied by the charging cur-
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Fig. 6. De Forest Ultra-Audion Circuil
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rent of the condensers. Fig. 6 shows
another well-known capacitively coupled
circuit which uses only one condenser.

Modern Receiving Circuits
" JE have now reached a point in

our discussions where we may

discuss the operation of modern re-
ceiving circuits of the electron tube
type. The operation of crystal receiver
circuits has been discussed and will not
be considered further. For convenience
we will classify receiving circuits under
six heads as follows:

(1) Regenerative receiving circuits.

(2) ‘Transformer coupled radio fre-
quency amplifier circuits.

(3) Tuned circuit radio frequency
amplifier sets (includes the neutrodyne
circuits).

18

(4) Superheterodyne or intermedi-
ate frequency amplifier circuits.

Although there have been many cir-
cuits with new names brought out within
the past few years, nearly all of them can
be classified under these heads. In our
discussion we will consider only the radio
frequency circuits and the detector cir-
cuits, it being understood that audio fre-
quency amplification can always be
added. A complete discussion of audio
frequency amplifier circuits was given in

July RADIO.
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Fig. 7 shows a very simple single cir-
cuit regenerative receiving set. This
circuit will give more signals per dollar
investment than any other the writer
knows. In common with all regenera-
tive circuits and some superheterodyne
circuits it is open to the objection that it
will act as a small transmitting set if
improperly operated,and will cause inter-
ference with other nearby receiving sets.
This type of interference will be consid-
ered in detail a little later when we dis-
cuss the reception of continuous waves
by the heterodyne and autodyne method.
Tuning is accomplished by varying the
tapped coil L and the condenser C. The
tickler coil T has somewhat fewer turns
than L and is usually placed on a rotat-
ing shaft inside L so that the coupling
between the two coils can be easily
varied.

Wi th the tickler coil so placed that its
coupling with the tuning coil is a mini-
mum, the strength of signals received
will be but little better than with a good
crystal set. If now the coupling be-
tween tickler and tuning coils is in-
creased gradually, the strength of signal
will increase greatly up to a point where
the incoming radio phone speech sud-
denly loses its clear characteristics and
becomes unintelligible. At this point
the circuit begins to produce continuous
oscillations in the manner which was de-
scribed in the first part of this article.

This increase in signal strength as the
feedback is increased may be explained
as follows. The aerial and the receiv-
Ing set circuits contain a certain amount
of resistance which absorbs energy and
decreases the signal strength. Coupling
the plate circuit back to the grid circuit
produces voltages in the grid circuit
which accentuates the effect of the in-
coming signal. This is called regener-
ation. If this coupling ds sufficiently

I i
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Smgle Circuit Regenerative Receiver
With Tickler Feedback
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great oscillations are produced as we
have seen, but even if the coupling is not
sufficient to produce oscillations the feed-
ing back of energy is still called regen-
eration. The effect of this regeneration
is to offset the damping effect of resist-
ance. Regeneration is, therefore, some-
times called resistance neutralization.

As the coupling between' tickler and
tuning coil is increased more and more,
the effect of resistance is neutralized and
the signal strength increased still further.
This continues as the coupling is in-
creased until the effect of resistance is
entirely neutralized, at which point the
circuit begins to produce oscillations.
The loudest radio phone speech will be
heard just before the point is reached
where oscillations are produced.

Resistance in the aerial and receiving
circuits not only reduces the signal
strength but also broadens the tuning.
Regeneration not only increases the sig-
nal strength, but also makes the receiver
more selective. However, regeneration
will not make a high resistance receiving
circuit as good as one, in which care has
been taken to eliminate resistance losses.
This is due to the fact that while regen-"
eration neutralizes the effect of resist-
ance, in high resistance circuits, the ad-
justment for maximum signal strength is
so critical that the proper adjustment is
almost impossible to obtain.

It will be worth while to consider in
detail here a fault found in many regen-
erative receiving sets which can be easily
remedied if the operator but understands
the principles involved. It has been stated
that the loudest signals will be heard just
before the point is reached where oscil-
lations are produced. In many receiv-
ers it will be noticed that as this point
1s approached, the receiver starts to pro-
duce oscillations with a violent click be-
fore the point of maximum signal

*strength is reached. This is usually due
to an incorrectly adjusted grid leak.

In September RADIO we discussed a
method of making a variable grid leak
with the aid of a strip of cardboard and
a soft pencil. Let us assume that a strip
of cardboard about 1 in. by 2 in. has
been thoroughly blackened with a soft
pencil around the holes which are 114
in. apart and that the leak is fastened in
place by bolts or screws through these

holes. See Fig. 8.

Secrew -) / Caroboorey
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k/"é/m// marks shoo/o
ertepey cnaer screw fead

Fig. 8. Cardboard Grid Leak

The resistance of the leak will be very
great as ‘'no lines have yet been drawn
connecting the two blackened areas.
Now increase the regeneration until

Continued on page 68
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The Regenerative Retlex

Constructional Details of an Efficient Radiocast Receiver Using

ITH the appearance on the
market of the new type of
radio sets embodying the prin-

ciples of both reflexing and regeneration,
there has arisen a demand for informa-
tion on how to “build your own.” The
set described is extremely sensitive, for
it permits full regeneration in the tube
detector. The one stage of radio-fre-
quency builds up weak incoming signals,
increasing the range considerably. The
regenerative plate circuit allows the fan
to “fish” for distant stations by the good
old-fashioned ‘“‘squeal” method, without
causing disturbance in neighboring re-
ceivers. The first stage of audio-fre-
quency is reflexed, conserving tubes and
batteries.

Among the many advantages of this
receiver Is the use of the economical
UV-199 or C-299 tubes, using dry cells
for lighting the filaments. Neutraliza-
tion of the capacity coupling in the
second frequency transformer is not nec-
essary when the small tubes are used.

The parts necessary for construction
are as follows:

1 Panel, 7x18 in.

3 4-in. dials to match.

2 23-plate variable condensers.

1 Special radio-frequency transformer R..

1 Special radio-frequency transformer R. with
tickler.

20-ohm rheostat with knob or pointer.

30-ohm rheostat. (Only one rheostat is

needed if filament control jacks are used.)

UV-199. tubes.

.00025-mfd. grid condenser.

3-megohm grid leak.

.00025-mfd. micadon.

Single-circuit jack (with or without fila-
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Three Dry Cell Tubes
By O. B. Scort

1 Double-circuit jack (with or without fila-
ment control).
Sockets, brackets, nuts, bolts, bus wire, etc.
1 415-volt C battery.
A and B batteries.

The first radio-frequency transformer,
R,, is made by winding 15 turns of No.
26 or 28 DSC on a 3-in. tube, spaced
about 34 in. from a 40-turn winding of
the same size wire. The 15 turns is the
primary or antenna circuit P, while the
40-turn winding comprises the secondary

Panel View of Finished Set

or grid circuit §. No collodion or other
solution is used.

This transformer is mounted on the
first 23-plate condenser, by means of
strip brass, as shown in Fig. 2. The
strips must be bent and drilled to suit
the particular condenser used. ‘The
builder can get an idea of how the task
was performed from the illustration, and
can then apply the method to his own
parts.
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Fig. 1. Wiring Diagram for Regenerative Reflex Circuit—One-Stage Radio-Frequency, Res
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Rear View of Finished Set

The second radio-frequency trans-
former, R,, with the tickler feed-back,
may be made from a old variocoupler,
or the forms can be purchased at any
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Fig. 2. Method of Mounting Firs; Radio-
Frequency Transformer on Condenser
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radio store and wound at home. The
primary, P, consists of 10 turns of No.
26 or 28 DSC wound over the second-
ary, 8, which is 40 turns. A thickness
of tracing cloth or cambric tape will suf-
fice to separate the windings. The
tickler, 7', is wound on the rotor and
contains 20 turns. The number of
turns on the secondary is for a 3-in. tube.
Smaller diameters will require more
turns, while larger tubing will require
less. The amount is not critical, for
slight changes will be reflected only in
the condenser settings.

A few details must be given careful
attention to assure the best results. Low
ratio audio-frequency transformers
should be used, for distortion is elimi-
nated and the tone improved. A 5-1
All-American was used in the first stage
of the set described, while a 3-1 Pacent
was placed in the second stage. A
.00025 micadon was shunted across the
secondary winding of the first stage to
by-pass radio-frequency currents.

After a number of experiments, a
3-megohm grid leak was found to be
best for this circuit, for higher resistances
caused the detector tube to block easily.

The circuit shown in Fig. 1 calls for
two rheostats. The 20 ohm controls
the detector and reflexed amplifier; the
30 ohm regulates the filament of the
second audio-amplifier. The set il-
lustrated, however, employs only one
rheostat, of 20 ohms resistance. Fila-
ment control jacks were used to light
either two or three filaments at a time,
the rheostat governing only the filament
voltage. ‘The novice will find the wiring
easier, though, if he uses two rheostats.
There is ample room to mount them on
the right hand side of the 18-in. panel,
one above the other.

The builder may either fasten the
sockets and transformers to a board and
screw the panel to the board, or he may
purchase aluminum brackets on which
to mount them. The finished job is
much neater if all parts are mounted on
the panel and brackets. The panel lay-
out of the set employing two rheostats
1s shown in Fig. 3.

The established rules of good wiring
practice must be observed if the builder
wants to obtain satisfactory results.
Other than that, he can vary the de-
sign to whatever parts he has available.

It is possible to convert either a crystal
reflex or a standard regenerative capac-
ity-tuned circuit in a regenerative reflex
of this type.

The results obtained from the set
were indeed surprising. With the UV-
199 tubes, sufficient volume was obtained
to furnish dance music for a houseful
of young people. Loud speaker volume
is possible even with only one stage of
audio-frequency amplification.

For distance, this regenerative reflex
is equal to any four-tube set providing
loud speaker operation. This sensitivity
is accompanied with remarkable selec-
tivity, for the tuning is very sharp.

For local reception, and for bringing
in powerful distant stations, this set is
excellent to say the least. The tone is
pure and sweet, and the operation de-
cidedly quiet and simple. ‘The first and
second dials may be calibrated and sta-
tions brought in by setting the dials ac-
cordingly. The third dial will then
function as a volume control, or, if the
operator wishes, he may tune in his sta-
tion by the ‘‘squeal” method, as men-
tioned before.

The radio fan who wants to build an
economical, eflicient set for home enter-
tainment, a receiver that will give ample
volume with a pure tone, one that will
be simple enough for the “wife and kid-
dies” to operate, will find this regenera-
tive reflex admirably suited to his re-
quirements and his purse.

VERNIER VARIOMETERS
By CassiMmer WM. Rapos

In the modern receiver, vernier con-
trols in the grid and plate circuits are
necessary to get the best results. Prac-
tically all receiving sets use either a
small vernier condenser, in shunt with
the tuning condenser, or else a mechani-
cal vernier. As a vernier condenser may
be poorly made or inexpertly used, it
may introduce undesirable losses and
limit the minimum wave to which the
receiver will tune. These difficulties
can be eliminated by using a mechanical
vernier, either geared or rubber tired.

However, if the receiver has a large
wavelength range, such as 200 to 2000
meters, a vernier variometer can be
used to advantage to vary the constants
of the circuit without introducing these
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losses. In a variometer which I have
used for ten months and found very
satisfactory for broadcast listening the
stator is untreated cardboard tube 114
in. outside diameter and 1 in. long.

Wind 25 turns No. 24 dcc. The rotor
" rERMmAL
STATOR
ROTOR
TERMINAL

Fig. 1, Connections for Variometer Windings

is a cardboard tube 7§ in. outside diam-
eter and 78 in. long with 20 turns No.
24 dcc.  Connect the windings as in
Fig. 1.

Fig. 2 shows how the variometer may
be mounted. Use no shellac or other
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Fig. 2. Variometer Mounting

liquid on the coils. The cardboard tubes
are to be untreated as also the frame.
This cuts down losses. The wires will
hold if wound tightly. After the wires
are soldered, wipe off carefully any
grease which remains. Keep the vari-
ometers as far from the panel and other
instruments as possible.

The two windings of the variometer
are conrected in parallel. When the
variometers are ready they should be
connected as shown in Fig. 3. Never
V4
'

B
1Y)

N

Fig. 3. Hook-up Using Two Vernier
Variometers

connect in shunt to a variable condenser.
In the grid circuit (secondary or tuning
circuit) it goes into the wire just before
the grid condenser and leak. In the
plate circuit (tickler) it is put in one
of the wires so as to be in series. While
two variometers are not necessary, they
are a great help and anyone building
them will be more than repaid for the
effort.
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“About u radio

THE Princess Nervana sat on the
f Dreams and bit viciously upon a
edge of the fountain in the Garden
wad of royal gum with her tiny, perfect
teeth. Beside her, under the punkah of
a Nubian servant, sat the Queen, her
mother, weaving bright colored beads
into a cubist stomacher. There was a
steely glitter in the Princess’ eye and she
tapped the yellow flagstones with a
wrathful toe.

“There are times,” said the Queen,
softly, “that thy father, the King, 1s—
well, trying!” She sighed.

“My distinguished male parent gives
me the weeping willies!” snapped the
Princess. “I amin rags. I haven’t had
a new gown since the wedding of the
Prince of Mazda. And all because the
Governor has gone cuckoo over radio
broadcasting. He gives me a large,
thick pain!”’

The Queen raised a gentle hand.

“Prithee, Nervana, control thyself,
child. Remember thou art the daughter
of a King!”

“T’ll be as naked as the snake of the
King if he doesn’t blow himself to a
couple of garters and a hair ribbon for
his darling child,” snapped the Princess.
“Honestly, maw, it’s the limit. I can’t
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instrument on the table was the king and his entire entourage”

A Royal Hiatus

By Earle Ennis

go anywhere anymore—not even to the
souse party of the Lady Naught at Waz-
zit-on-the-Level. But if I wanted a
couple of diamond-studded amplifiers or
a solid gold grid leak, I could have ’em
in a minute.”

“Ho, boy! Ah'll say you could!” The
Nubian underling burst forth with un-
conscious emphasis.

“You're fired,” said the Queen.
“You’re not supposed to horn in on the
royal family’s conversation. On second
thought, you’d better keep fanning. It’s
too hot to fire you just now.”

“Yas’m,” said the Nubian, respect-
fully. “Ah’m ver’ sorry mah face
slipped, m’am.”

“Well, see that it doesn’t occur again
or I'll slough you, sure,” said the Queen,
with dignity.

The Princess waved a protesting hand.

“Oh what difference does it make,
maw ?”’ she asked. ‘““The whole king-
dom is aware of the facts. Not a char-
boy within fifty miles but what knows
that I haven’t had a change of pearls
for three weeks!”

It was even so, gadzooks! Steeped in
the joy of a new fad, radio broadcasting,
the King had neglected affairs of state
and matters of home. He had diverted
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funds from the royal treasury to main-
tain three giant broadcasting units in
various parts of the kingdom. Night
after night, he sat before his Stupid-
iodyne receiver and tuned them in and
out, one after another. And the people
were beginning to grumble.

“The King is mad!” they said, and
tapped their heads.

“His Majesty has a screw loose,”
whispered the courtiers and shook their
heads.

“The Most High has gone fluey!”
shivered the clergy. ’

When church and state agree, at any
time, on a single thing, a kingdom, as
every student of world affairs knows, is
in a bad way. But when the people
agree with church and state, then rolls
the course of empire upon a devious
path, or something like it. It was in-
deed as the Princess Nervana had said.
‘The whole nation was hip to the King’s
obsession.

“T’ll talk with thee again apace—pick
up them beads for me,” said the Queen,
and she arose to attend a meeting of
mothers’ clubs in the left wing of the
palace. “I’ll have a talk with thy
father, the King. * * *”

“Huh!” the Princess snorted. Not
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a nice thing for a beautiful, young- girl
to do, but it certainly covered the situa-

tion. “Huh! I wish you luck! I
think the old man’s getting feeble
minded, I tried it, and he shushed me.

Said I cost him 3000 miles on his dis-
tance handicap.”

The Queen sighed. Children were so
hard to manage! Within the palace, she
trod softly upon the heavy velvet carpets
of the listening chamber in which the
King had installed his different radio
sets. A harsh voice interrupted her
progress.

“Damn it all, Maggie,” said the King,
“haven’t I asked you not to come in here
stamping your feet that way ?”

The Queen fled. Husbands were so
hard to please!

On the stairs she met Lord Watts,
secretary of the interior, and minister of
canals—the King’s brother. In a few,
well-chosen words, she passed the buck
to him.

“I understand, your Majesty,” said
Lord Watts, when she had finished. “I
shall speak with him today!”

She thanked him and he bowed over
her hand. The Queen was certainly a
popular old girl with the boys around
the Palace—as long as the Princess re-
mained unwed. The Queen went to her
quarters well pleased. A brother-in-law
can often get action where a wife fails.
She hoped for the best.

Lord Watts stood for a moment out-
side the King’s listening room before
he entered. He was a kindly man and
he did not relish the dirty work the
Queen was always shoving off on him.
Ah, well! Maggie had always been that
way. . He recalled her as a girl * * *
Abruptly, he thrust aside the purple
hangings and entered the room.

, The King was humped over a table
in the corner of the room, talking to
himself.

. ““There—now * * * by gosh.* * *»

Lord Watts crossed the room softly
and stood beside him.

“Sire!”

“Oh, hello Ed!” said the King, ab-
sently. “You haven’t a four-megohm
leak on you, have you?”

The Minister of Canals felt in his
pockets.

“Here’s a three and a five.”

“Gimme the five,” said the King.
“This tube is too critical.”

“Cut down your lamp a bit and bring
that tickler in closer,” said Lord Watts.
“It will clear up the mush.”

The King’s face lighted.

“So? By my halidom—it does for a
fact! Mihercule! Thou hast a bean
for this stuff.”

“Oh, I've played a bit with it, sire,”
said the King’s brother-in-law, respect-
fully. -

Joyfully the King dragged a vellum-
bound book from a table drawer.
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“Look!” he said. “Last night * * *
XSXS on 67 meters—one tube and no
regeneration !”’

“The hell!”” said Lord Watts. “That
beats me. I got XSOW but I had to
use radio frequency.”

The King went to the door and softly
turned the key in the lock.

“Say Ed, listen,” he said. “Do you
find that a choke coil is any help when
you by-pass to the positive side of the
A filament ?”

And Lord Watts, his mission forgot-
ten in the lure of the King’s madness,
took out the stub of a pencil and began
to dig into the intricacies of the fad that
had practically disrupted the kingdom.
Forgotten the Queen, forgotten the de-
pleted finances of the empire. In the
minds of both was only one thought—
how to keep a tube from oscillating with-
out a neutralizing condenser.

FAR across the King’s demesne, be-
hind the embattlements of Joblots
Castle, the Duke of Peruna sat with his
chin on his chest and his hands trailing
on the floor in an attitude of complete
mental bankruptcy. It had been so long
since he changed his mind that his brain
might just as well have been a shirt. At
his feet lay the great hounds of the
castle waiting for their evening bones.
Beside him the Duke of Veronal sucked
on an unlighted cob-pipe and stared at
the fireplace. It was all quite genre.

“And tomorrow, if all goes well, thou
wilt be King,” mused the Duke of Ver-
onal, flipping an ash from his vest.

“Aye—if all goes well.” The head
of the house of Peruna spoke slowly.
“We seize the broadcasting stations at
dawn, say you ?"

“That is the arrangement. We have
a man who can impersonate the King’s
voice exactly. We figure by the time
the housewives tune in for the market
returns at 8:00 o’clock, we will be in
control. Ten minutes later the revolu-
tion will be in full swing.”

One of the great stag-hounds yawned
and turned over on his side. The Duke
of Veronal went on.

“While the common people are tear-
ing the palace to pieces, we shall pro-
claim a new government here at Joblots.
Methinks the crown will sit royally upon
thy noble head, Peruna.”

“Oh, simlich, simlich!” said Peruna,

modestly. “And the King suspects
nothing ?”

“Nothing.”

“Good! He s running true to
form.” "Tis history we write these par-

lous days, my good Veronal—history.”

“Aye, Duke—it will read like a
broadcast program in after years.”

From the folds of his official burnoose,
he withdrew a scroll and unrolled it be-
fore the eyes of the man who would be
King. The other leaned forward. He
read aloud: i
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“6:00 a. m.—Seize broadcasting stations ;
General Defeat at YAWP; General Disorder
at YAWK; General Dismay at YAWS;

“7:00 a. m.—Raise royal flag Joblots Castle;
music by Joblots’ orchestra, Mulva Wulser
conducting; “Our Flag,” by Duke of Veronal ;

“7:30 a. m.—Salute; solo: ‘O Joyous Day;’
acclaim to Duke of Peruna as King; presen-
tation of keys of castle by chamberlain; re-
sponse: ‘My People,” by newly installed King;
incidental music by Joblots’ orchestra.

“8:00 a. m.—Joe Brfgh imitates King from
station YAWP, announcing 85 per cent raise
In taxes. )

"8:30 a. m.—Complete change of adminis-
tration ; signing off until tomorrow!”

The Duke of Peruna leaned back and
closed his eyes. It was a masterly plan.
Before him rose the vision of maddened
populace, tax ridden for the radio vaga-
ries of a fad-mad King, wreaking ven-
geance with torch and sword within the
palace gates. He saw the slaughter of
the guards, the futile effort to stem the
tide of revolution. He saw * * *

“My God!” screamed the Duke of
Peruna, jumping suddenly to his feet.
“Save the Princess! Save her, I say !
By the Black Oxen of my rich estates,
I'll enrich the man that protects yon
blonde * * *»

“Aw shut up,” said the Duke of Ver-
onal, inelegantly. “You've waked all
the dogs!”

He had. They were woofing and
yawping around the room.

The Duke of Peruna sank down trem-
bling in his chair.

“Gosh!” he exclaimed. “It was so
real, I thought the mob was about * * *
Say—what about Nervana, anyhow ?”’

The Duke of Veronal shut one eye.

“The chamberlain is working with
us,” he said, softly. “He will save the
Princess, the Stupid-iodyne, and the
Queen’s rubies. ‘The mob may have the
rest!”

“Ah-h-h!” The Duke of Peruna sank
back. I thank thee, Veronal that hast
always an eye for beauty.”

The scroll on which the Duke of
Veronal had written the program of the
revolution slid from his fingers unnoticed
by all save one in that castle room, as he
went back to his dreams of conquest.
Cautiously that one began to crawl along
the floor toward the Duke’s chair,
stealthily, slowly * * * the leader of
the great stag-hounds of Peruna hall—
Fido, the terror!

He was a massive brute was Fido—
broad of beam and deep of keel, with a
high, noble prow, and classic features
like Disraeli, the statesman.” He could
gnaw a catiff into mincemeat with one
crunch of his powerful jaws. Bones
snapped between his teeth like matches.
In the language of scullery, he was a
“twelve-minute egg.”

Twelve years before, the King had
done him a favor. He had belonged
to the Countess of Aught then—a pris-
oner on a cushion. He wore a ribbon
in his hair, and kid booties on his feet.

Continued on page 56
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The Nature of Static and Its

Elimination

An Analysis of Its Effect on Each Part of a Receiver and a Discussion of
Practical Methods for Reducing It

By H. Diamond, Dept. of Electrical Eng., Lehigh University

terfering oscillations, due to natural

electrical disturbances known as sta-
tic or atmospheric, are frequently set up
in the receiving circuit. At times this
interference may entirely drown out the
desired signals. The elimination of these
disturbing oscillations with the retention
of the signaling oscillations in the re-
ceiving circuit is, therefore, of primary
importance.

In 1923, Watt and Appleton, with
the aid of a cathode ray oscillograph,
took actual photographs of atmospherics
and measured both their amplitude and
duration. The oscillograms showed that
the average duration of an atmospheric
is about 1/500th second, and that the
average value of the maximum field
strength of the atmospherics observed
was about 0.1 volt per meter, which is
approximately 5000 times the field
strength of the average radio signal.
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IN the reception of radio signals, in-
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Fig. 1. Common W ave Forms of Static

The commonest wave forms observed
by Watt and Appleton are shown in
Fig. 1. About one-third of them closely
resembled type (a), and about one-third
type (c). The remaining third re-
sembled type (b) or a modification of
type (c), in which one-half wave was
peaked and the second half avave
rounded.

Antenna

Effect Upon Antenna Circuit
SINCE the average duration of an

atmospheric is approximately
1/500th second, the atmospheric fre-
quency is about 500 cycles per second,
which corresponds to a wavelength of
600,000 meters. This should be com-
pared with the probable signal wave-
lengths used in transmission over a dis-
tance of say 1000 miles, which range
from 600 to 6000 meters; (500,000 to
50,000 cycles per second, respectively).
It is seen that, compared with the com-
mon signal frequencies, the average fre-
quency of the atmospherics is very low.
For this reason, the setting up of oscil-
lating currents, due to atmospheric dis-
turbances in a receiving circuit whose
natural frequency is of the same magni-
tude as the signal frequency, is of the
nature of impulse or forced excitation.
For example, consider an open an-
tenna, Fig. 2, tuned to 6000 meters
(50,000 cycles). An atmospheric of
500-cycle frequency will induce in the
antenna a current of 500-cycle fre-
quency, which will naturally be very

Csmall, “since its frequency is so much

V

Coupled Tube

different than the natural frequency of
the antenna. In addition to this effect,
however, the antenna will be forced into
oscillation at its natural frequency. It
is this high-frequency component which
is the source of interference. Obviously,
selective tuning of the antenna will have
little effect upon the magnitude of this
component.

Now, let us assume that a three-
electrode vacuum tube is coupled directly
across the aerial tuning inductance, and
that this vacuum tube may be either a
detector or the the first tube of a chain
of selective radio-frequency amplifiers
operating a detector. (See Fig. 3). Let
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Fig. 2. Open— Fig. 3. Antenna with
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us also suppose that we can reduce the
decrement of the antenna to any re-
quired degree, and, if necessary, that of
all the selective amplifiers also.

The potential difference impressed
upon the first tube is the potential dif-
ference developed across the ends of the
aerial tuning inductance by the passage
through it of the current set up by the
atmospheric. It will obviously consist
of a high frequency and low-frequency
component.

It may be shown that the low-fre-
quency potential difference is vastly
smaller than the high-frequency poten-
tial difference, and is negligible in com-
parison. If the combined potential dif-
ference is applied to a selective amplifier,
the high-frequency component will be
amplified and the low-frequency com-
ponent diminished, so that each succes-
sive stage of radio frequency amplifica-
tion makes the low-frequency component
less and less important.

It may be of interest to study probable
numerical values for these two com-
ponents. Consider an antenna tuned to
a wavelength of 6000 meters and having
an effective height equal to 30 meters.
The maximum field strength of the at-
mospheric, as stated above, is 0.1 volt
per meter, so that the maximum e.m.f.
in the antenna is three volts. By sub-
stituting this value in theoretical formu-
las, it can be found that the initial value
of the high-frequency component would
be about 60 milli-volts and the maximum
of the low-frequency component would
be about 0.8 milli-volt.

It is, however, more important to con-
sider the ratio of the signal potential
difference to the atmospheric potential
difference, rather than the absolute value
of the latter. This ratio may be ex-
pressed as
Signal Potential Difference Kf
Initial Max. P.D. of Atmospheric DF
where K is a constant depending upon
the magnitude of the signals, the effec-
tive height of the antenna and the pre-
vailing atmospheric conditions, f is the
signal frequency, F is the atmospheric
frequency, and D the decrement of the
antenna.

It is seen that, for fixed conditions of
signal strength and wavelength, this
ratio increases as the aerial decrement is
reduced. Thus, to reduce the inter-
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had practically disrupted the kingdom.
Forgotten the Queen, forgotten the de-
pleted finances of the empire. In the
minds of both was only one thought—
how to keep a tube from oscillating with-
out a ncutralizing condenser.

FAR across the King’s demesne, be-
hind the embattlements of Joblots
Castle, the Duke of Peruna sat with his
chin on his chest and his hands trailing
on the floor in an attitude of complete
mental bankruptcy. It had been so long
since he changed his mind that his brain
might just as well have been a shirt. At
his feet lay the great hounds of the
castle waiting for their evening bones.
Beside him the Duke of Veronal sucked
on an unlighted cob-pipe and stared at
the fireplace. It was all quite genre.
“And tomorrow, if all goes well, thou
wilt be King,” mused the Duke of Ver-
onal, flipping an ash from his vest.

“Aye—if all goes well.” The head
of the house of Peruna spoke slowly.
“We seize the broadcasting stations at
dawn, say you ?”’

““T'hat is the arrangement. We have
a man who can impersonate the King’s
voice exactly. We figure by the time
the housewives tune in for the market
returns at 8:00 o’clock, we will be in
control. Ten minutes later the revolu-
tion will be in full swing.”

One of the great stag-hounds yawned
and turned over on his side. The Duke
of Veronal went on.

“While the common people are tear-
ing the palace to pieces, we shall pro-
claim a new government here at Joblots.
Methinks the crowp will sit royally upon
thy noble head, Peruna.”

“Oh, simlich, simlich!” said Peruna,

modestly. “And the King suspects
nothing ?”’

“Nothing.”

“Good! He is running true to

form.” ’Tis history we write these par-

lous days, my good Veronal—history.”
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INCE the average duration of an
atmospheric is approximately
1/500th second, the atmospheric fre-
quency is about 500 cycles per second,
which corresponds to a wavelength of
600,000 meters. This should be com-
pared with the probable signal wave-
lengths used in transmission over a dis-
tance of say 1000 miles, which range
from 600 to 6000 meters; (500,000 to
50,000 cycles per second, respectively).
It is seen that, compared with the com-
mon signal frequencies, the average fre-
quency of the atmospherics is very low.
For this reason, the setting up of oscil-
lating currents, due to atmospheric dis-
turbances in a receiving circuit whose
natural frequency is of the same magni-
tude as the signal frequency, is of the
nature of impulse or forced excitation.
For example, consider an open an-
tenna, Fig. 2, tuned to 6000 meters
(50,000 cycles). An atmospheric of
500-cycle frequency will induce in the
antenna a current of 500-cycle fre-
quency, which will naturally be very
small, “since its frequency is so much
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Fig. 3. Antenna awith
Coupled Tube

different than the natural frequency of
the antenna. In addition to this effect,
however, the antenna will be forced into
oscillation at its natural frequency. It
is this high-frequency component which
is the source of interference. Obviously,
selective tuning of the antenna will have
little effect upon the magnitude of this

component. : —
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a nice thing for a beautiful, young girl
to do, but it certainly covered the situa-

tion. “Huh! I wish you luck! I
think the. old man’s getting feeble
minded,“ I tried it, and he shushed me.

Said I cost him 3000 miles on his dis-
tance handicap.”

The Queen sighed. Children were so
hard to manage! Within the palace, she
trod softly upon the heavy velvet carpets
of the listening chamber in which the
King had installed his different radio
sets. A harsh voice interrupted her
progress.

“Damn it all, Maggie,” said the King,
“haven’t I asked you not to come in here
stamping your feet that way ?”’

The Queen fled. Husbands were so
hard to please!

On the stairs she met Lord Watts,
secretary of the interior, and minister of
canals—the King’s brother. In a few,
well-chosen words, she passed the buck
to him.

“I understand, your Majesty,” said
Lord Watts, when she had finished. “I
shall speak with him today!”

She thanked him and he bowed over
her hand. The Queen was certainly a
popular old girl with the boys around
the Palace—as long as the Princess re-
mained unwed. The Queen went to her
quarters well pleased. A brother-in-law
can often get action where a wife fails.
She hoped for the best.

Lord Watts stood for a mement out-
side the King’s listening room before
he entered. He was a kindly man and
he did not relish the dirty work the
Queen was always shoving off on him.
Ah, well! Maggie had always been that
way. . He recalled her as a girl * * *
Abruptly, he thrust aside the purple
hangings and entered the room.

The King was humped over a table
in the corner of the room, talking to
himself.

“There—now * * * by gosh.* * *”

Lord Watts crossed the room softly
and stood beside him.

“Sire!”

“Oh, hello Ed!” said the Kiag, ab-
sently.  “You haven’t a four-megohm
leak on you, have you?”

The Minister of Canals felt in his
pockets.

“Here’s a three and a five.”

“Gimme the five,” said the King.
“This tube is too critical.”

“Cut down your lamp a bit and bring
that tickler in closer,” said Lord Watts.
“It will clear up the mush.”

‘The King’s face lighted.

“So? By my halidom—it does for a
fact! Mihercule! Thou hast a bean
for this stuff.”

“Oh, I've played a bit with it, sire,”
said the King’s brother-in-law, respect-
fully.

Joyfully the King dragged a vellum-
bound book from a table drawer.
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“Look!” he said. = “Last night * * *
XSXS on 67 meters—one tube and no
regeneration !”

“The hell !” said Lord Watts. “That
beats me. 1 got XSOW but I had to
use radio frequency.”

The King went to the door and softly
turned the key in the lock.

“Say Ed, listen,” he said. “Do you
find that a choke coil is any help when
you by-pass to the positive side of the
A filament ?”

And Lord Watts, his mission forgot-
ten in the lure of the King’s madness,
took out the stub of a pencil and began
to dig into the intricacies of the fad that
had practically disrupted the kingdom.
Forgotten the Queen, forgotten the de-
pleted finances of the empire. In the
minds of both was only one thought—
how to keep a tube from oscillating with-
out a neutralizing condenser.

FAR across the King’s demesne, be-
hind the embattlements of Joblots
Castle, the Duke of Peruna sat with his
chin on his chest and his hands trailing
on the floor in an attitude of complete
mental bankruptcy. It had been so long
since he changed his mind that his brain
might just as well have been a shirt. At
his feet lay the great hounds of the
castle waiting for their evening bones.
Beside him the Duke of Veronal sucked
on an unlighted cob-pipe and stared at
the fireplace. It was all quite genre.
“And tomorrow, if all goes well, thou
wilt be King,” mused the Duke of Ver-
onal, flipping an ash from his vest.

“Aye—if all goes well.” The head
of the house of Peruna spoke slowly.
“We seize the broadcasting stations at
dawn, say you ?”’

“That is the arrangement. We have
a man who can impersonate the King’s
voice exactly. We figure by the time
the housewives tune in for the market
returns at 8:00 o’clock, we will be in
control. T'en minutes later the revolu-
tion will be in full swing.”

One of the great stag-hounds yawned
and turned over on his side. The Duke
of Veronal went on.

“While the common people are tear-
ing the palace to pieces, we shall pro-
claim a new government here at Joblots.
Methinks the crown will sit royally upon
thy noble head, Peruna.”

“Oh, simlich, simlich!” said Peruna,

modestly. “And the King suspects
nothing ?”

“Nothing.”

“Good! He is running true to

form.” ’Tis history we write these par-
lous days, my good Veronal—history.”

“Aye, Duke—it will read like a
broadcast program in after years.”

From the folds of his official burnoose,
he withdrew a scroll and unrolled it be-
fore the eyes of the man who would be
King. The other leaned forward. He
read aloud: '
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“6:00 a. m.—Seize broadcasting stations:
General Defeat at YAWP; General Disorder
at YAWK; General Dismay at YAWS;

“7:00 a. m.—Raise royal flag Joblots Castle;
music by Joblots’ orchestra, Mulva Waulser
conducting; “Our Flag,” by Duke of Veronal;

“7:30 a. m.—Salute; solo: ‘O Joyous Day;’
acclaim to Duke of Peruna as King; presen-
tation of keys of castle by chamberlain; re-
sponse: ‘My People,’ by newly installed King;
incidental music by Joblots’ orchestra.

“8:00 a. m.—Joe Brfgh imitates King from
station YAWP, announcing 85 per cent raise
in taxes. Ry

“8:30 a. m.—Complete change of adminis-
tration ; signing off until tomorrow!”

The Duke of Peruna leaned back and
closed his eyes. It was a masterly plan.
Before him rose the vision of maddened
populace, tax ridden for the radio vaga-
ries of a fad-mad King, wreaking ven-
geance with torch and sword within the
palace gates. He saw the slaughter of
the guards, the futile effort to stem the
tide of revolution. "He saw * * *

“My God!” screamed .the Duke of
Peruna, jumping suddenly to his feet.
“Save the Princess! Save her, I say!
By the Black Oxen of my rich estates,
I'll enrich the man that protects yon
blonde * * *»

“Aw shut up,” said the Duke of Ver-
onal, inelegantly. “You've waked all
the dogs!”’

He had, They were woofing and
yawping around the room.

The Duke of Peruna sank down trem-
bling in his chair.

“Gosh!” he exclaimed. “It was so
real, I thought the mob was about * * *
Say—what about Nervana, anyhow ?”

The Duke of Veronal shut one eye.

“The chamberlain is working with
us,” he said, softly. “He will save the
Princess, the Stupid-iodyne, and the
Queen’s rubies. The mob may have the
rest!”

“Ah-h-h!” The Duke of Peruna sank
back. I thank thee, Veronal that hast
always an eye for beauty.”

The scroll on which the Duke of
Veronal had written the program of the
revolution slid from his fingers unnoticed
by all save one in that castle room, as he
went back to his dreams of conquest.
Cautiously that one began to crawl along
the floor toward the Duke’s chair,
stealthily, slowly * * * the leader of
the great stag-hounds of Peruna hall—
Fido, the terror!

He was a massive brute was Fido—
broad of beam and deep of keel, with a
high, noble prow, and classic features
like Disraeli, the statesman. He could
gnaw a catiff into mincemeat with one
crunch of his powerful jaws. Bones
snapped between his teeth like matches.
In the language of scullery, he was a
“twelve-minute egg.”

Twelve years before, the King had
done him a favor. He had belonged
to the Countess of Aught then—a pris-
oner on a cushion. He wore a ribbon
in his hair, and kid booties on his feet.

Continued on page 56
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The Nature of Static and Its

Elimination

An Analysis of 1ts Effect on Each Part of a Receiver and a Discussion of
Practical Methods for Reducing It

By H. Diamond, Dept. of Electrical Eng., Lehigh University

terfering oscillations, due to natural

electrical disturbances known as sta-
tic or atmospheric, are frequently set up
in the receiving circuit. At times this
interference may entirely drown out the
desired signals. The elimination of these
disturbing oscillations with the retention
of the signaling oscillations in the re-
ceiving circuit is, therefore, of primary
importance.

In 1923, Watt and Appleton, with
the aid of a cathode ray oscillograph,
took actual photographs of atmospherics
and measured both their amplitude and
duration. The oscillograms showed that
the average duration of an atmospheric
1s about 1/500th second, and that the
average value of the maximum field
strength of the atmospherics observed
was about 0.1 volt per meter, which is
approximately 5000 times the field
strength of the average radio signal.

-y

IN the reception of radio signals, in-

~

Effect Upon Antenna Circuit
SINCE the ayerage duration of an

atmospheric is approximately
1/500th second, the atmospheric fre-
quency is about 500 cycles per second,
which corresponds to a wavelength of
600,000 meters. This should be com-
pared with the probable signal wave-
lengths used in transmission over a dis-
tance of say 1000 miles, which range
from 600 to 6000 meters; (500,000 to
50,000 cycles per second, respectively).
It is seen that, compared with the com-
mon signal frequencies, the average fre-
quency of the atmospherics is very low.
For this reason, the setting up of oscil-
lating currents, due to atmospheric dis-
turbances in a receiving circuit whose
natural frequency is of the same magni-
tude as the signal frequency, is of the
nature of impulse or forced excitation.
For example, consider an open an-
tenna, Fig. 2, tuned to 6000 meters
(50,000 cycles). An atmospheric of
500-cycle frequency will induce in the
antenna a current of 500-cycle fre-

small, “since its frequency is so much
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Fig. 1. Common W ave Forms of Static

The commonest wave forms observed
by Watt and Appleton are shown in
Fig. 1. About one-third of them closely
resembled type (a), and about one-third
type (c). The remaining third re-
sembled type (b) or a modification of
type (c), in which one-half wave was
peaked and the second half wave
rounded.

different than the natural frequency of
the antenna. In addition to this effect,
however, the antenna will be forced into
oscillation at its natural frequency. It
is this high-frequency component which
is the source of interference. Obviously,
selective tuning of the antenna will have
little effect upon the magnitude of this
component.

Now, let us assume that a three-
eélectrode vacuum tube is coupled directly
across the aerial tuning inductance, and
that this vacuum tube may be either a
detector or the the first tube of a chain
of selective radio-frequency amplifiers
operating a detector. (See Fig. 3). Let
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us also suppose that we can reduce the
decrement of the antenna to any re-
quifed degree, and, if necessary, that of
all the selective amplifiers also.

The potential difference impressed
upon the first tube is the potential dif-
ference developed across the ends of the
aerial tuning inductance by the passage
through it of the current set up by the
atmospheric. It will obviously consist
of a high frequency and low-frequency
component.

It may be shown that the low-fre-
quency potential difference is vastly
smaller than the high-frequency poten-
tial difference, and is negligible in com-
parison. If the combined potential dif-
ference is applied to a selective amplifier,
the high-frequency component will be
amplified and the low-frequency com-
ponent diminished, so that each succes-
sive stage of radio frequency amplifica-
tion makes the low-frequency component
less and less important.

It may be of interest to study probable
numerical values for these two com-
ponents. Consider an antenna tuned to
a wavelength of 6000 meters and having
an effective height equal to 30 meters.
The maximum field strength of the at-
mospheric, as stated above, is 0.1 volt
per meter, so that the maximum e.m.f.
in the antenna is three volts. By sub-
stituting this value in theoretical formu-
las, it can be found that the initial value
of the high-frequency component would
be about 60 milli-volts and the maximum
of the low-frequency component would
be about 0.8 milli-volt.

It is, however, more important to con-
sider the ratio of the signal potential
difference to the atmospheric potential
difference, rather than the absolute value
of the latter. This ratio may be ex-
pressed as
Signal Potential Difference Kt
Initial Max. P.D. of Atmospheric DF
where K is a constant depending upon
the magnitude of the signals, the effec-
tive height of the antenna and the pre-
vailing atmospheric conditions, f is the
signal frequency, F is the atmospheric
frequency, and D the decrement of the
antenna.

It is seen that, for fixed conditions of
signal strength and wavelength, this
ratio increases as the aerial decrement is
reduced. Thus, to reduce the inter-
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ference due to static, the aerial decre:
ment should be reduced to the lowest
value compatible with stability and speed
of signaling.

To fix ideas, let us here consider a
numerical case. Suppose that the signal
wavelength is 6000 meters and let the
decrement be reduced to a value equal to
0.002. For the signal potential differ-
ence to be just equal to the potential dif-
ference due to the atmospheric we have

Kf — 1

DF
K x 50000
0.002 x 500

K =0.00002

Usually K is very much larger, so
that, by sufficient reduction of the an-
tenna decrement, the signal strength may
be reduced to a few microvolts per
meter and yet be strong enough to hold
its own against comparatively powerful
static. 'This, after all, is not surprising,
for, if any other conditions were true, it
is hardly probable that radio communi-
cation would be as successful as it is
today. .

Returning to Fig. 3, let us now con-
sider what happens in the tuned plate
circuit.  The potential difference de-
veloped across the terminals of the plate
circuit impedance is handed on in the
usual manner to the next tube, which
may be another amplifier or a detector.
We have seen that the potential differ-
ence applied to the input terminals of
the first tube consists of a high-frequency
and low-frequency component. This
potential difference will produce a cur-
rent in the plate circuit inductance
which will consist of three components,
one low frequency and two high fre-
quency. One of the high-frequency
components will have the decrement and
the natural frequency of the .aerial and
the other the decrement and the natural
frequency of the L. R. C. circuit of the
amplifier, together with the mutual
conductance of the tube. Since the am-
plifier is assumed to be tuned to the same
wavelength as the aerial, the two high-
frequency components will be of the
same frequency.

The circuit of the amplifier may be
replaced by the equivalent circuit shown
in Fig. 4, where r is the apparent re-

=1

Fig. 4. Equivalent of Amplifying
Tube Circuit

sistance of the tube and e is the voltage
applied to the plate circuit, being equal
to the voltage applied to the grid times
the amplification factor of the tube. For
the usual receiving tube, r varies from
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30,000 to 40,000 ohms. To the low-
frequency component of the applied
e.m.f., the plate circuit therefore acts
very nearly as a pure resistance. The
resultant potential difference across the
plate circuit inductance, due to the low-
frequency component, is therefore very
small, being approximately one-millionth
part of the low-frequency component in
the aerial.

The value of the potential difference
across the plate circuit inductance, due
to the two high-frequency currents, will,
however, depend upon the amplification
factor of the tube, the decrement of the
antenna circuit and the decrement of the
plate circuit. If the decrement of the
plate circuit is reduced sufficiently, the
amplitude of this potential difference
may be reduced as much as 509%. How-
ever, if the decrement of the plate cir-
cuit becomes much less than the decre-
ment of the aerial circuit, the interfer-
ence becomes much more persistent, even
though of small amplitude. The safest
plan seems to be to keep the decrement
of the plate circuit (not including the
conductance of the tube) much greater
than that of the aerial. The best pro-
cedure is to reduce the plate circuit de-
crement until further reduction increases
the signal very little, and then to reduce
the aerial decrement to the limit imposed
by stability and speed of signaling.

Effect on Detector and Audio-Fre-
quency Amplifiers

HAVING traced the course of sta-
tic through the antenna and the
successive stages of the: radio-frequency
amplifiers, let us now consider its ef-
fect on the detector and the audio-fre-
quency amplifiers. T he heterodyne
method of reception is here assumed.

The potential difference applied to the
detector consists of a small low-frequency
component and a relatively large high-
frequency component. If the signal wave
length is 6000 meters, the actual value
of the low-frequency potential difference
will be less than a microvolt. The high-
frequency potential difference will be,
however, of the order of one or two
volts. Consequently, even though the
detector and its low-frequency trans-
former forms an amplifier suitable for
the low-frequency component, the poten-
tial difference handed on to the first low-
frequency transformer will be negligible
as compared with that due to the recti-
fied current produced by the high-fre-
quency portion. The low-frequency
component may therefore be finally dis-
missed from consideration.

Now, to discriminate between the
high-frequency component of the atmos-
pheric and the signal, it is highly bene-
ficial to tune the second audio-frequency
amplifier to the beat note between the
signal and heterodyne and to make the
natural frequency of the first audio-fre-
quency amplifier very different from the
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beat note. In this manner, the ratio of
signal to atmospheric in the phones will
be considerably increased.

The above analysis shows then, that
for audible reception with minimum at-
mospheric interference the aerial decre-
ment should be reduced until the phe-
nomenon of “ringing” becomes trouble-
some, the radio-frequency amplifiers
should be tuned to the signal wave
length, the second audio-frequency am-
plifier should be tuned to the beat note
between the signal and the heterodyne
and the first audio-frequency amplifier
should have a natural frequency very dif-
ferent from the beat note. Under these
conditions the receiving set is in the best
form to battle with static.

In addition to the refinements de-
scribed above, for use with a tuned open
antenna, there are two other fairly sim-
ple methods for gliminating atmospheric
interference. Both methods consist in
modifying the aerial, one being the use
of a tuned loop antenna, and the other
the use of an aperiodic antenna.

Tuned Loop Antenna

S INCE static interference comes from
all directions while the desired sig-
nal comes from one direction only,
the ratio of signal to atmospheric may
evidently be increased by using a direc-
tional receiving antenna. F urthermore,
since the atmospherics are of* very low
frequencies (very long waves), the best
antenna will be, the one that absorbs but
little energy from waves longer than that
for which it is tuned.

J

70 receivesr
Fig. 5. Loop Antenna

A loop antenna (Fig. 5.) satisfies both
of these requirements better than the or-
dinary open antenna, it being directional
and having induced in it a voltage in-
versely proportional to the wavelength.
("The induced voltage in an ordinary an-
tenna is independent of the wavelength).

It is of course true that the intensity

Continued on page 72
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How to Get Negative Grid Potentials

A Summary of Reasons for Using and of Methods Employed
for Securing a Negative Grid

UMEROUS articles have ap-
I \I peared recently to tell us how
important it 1s to use a negative
C battery potential for the grids of
vacuum tube amplifiers. But, in cover-
ing the subject, they have omitted much
meat. For example, they have limited
their discussion to the vacuum tube am-
plifier, but how about the modulator tube
used in radiophone transmitters, how
about the oscillators used in transmit-
ters? Also having decided that it 1s im-
portant to have a negative voltage on the
grids of the tubes, what are the different
ways of securing this negative voltage in
practice ?

The reasons for the necessity of nega-
tive voltage on the grids of vacuum tubes
may best be illustrated by means of the
well-known characteristic curve of Fig.
1. The curve 4 gives the plate current
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Fig. 1. Characteristic Curve of
Vacuum Tube

which flows for different applied grid
voltages, while the curve B shows the
grid currents which flow for different
applied grid voltages. It will be no-
ticed that the grid current flows only
when a positive potential is applied to
the grid. When a grid current flows
that is an absorption of energy in the
grid circuit and this represents a loss of
power. In order to avoid this loss of
energy and thus keep the efficiency of the
tube high, it is necessary to keep the grid
at a negative potential, thus avoiding the
flow of grid currents.

When no current flows in the grid cir-
cuit, the resistance of this circuit must
be infinitely great, for it prevents any
current from flowing in it. This res-
sistance, from the grid to the filament
inside the tube, becomes smaller, how-
ever, as soon as the grid becomes positive,
for then grid currents flow. The more

By Bernard Steinmetz

positive potential is applied to the grid
the less the resistance becomes. This
grid-filament resistance is in parallel
with the circuit which is feeding the
grid ; for example, it is in parallel with
the secondary of an audio-frequency am-
plifying transformer. It therefore has
the effect of applying a low resistance
across the secondary and short circuiting
this secondary, or reducing the voltage
which is applied to the grid by the
transformer. Thus the effect of the grid
currents produced by positive voltage on
the grid is to reduce or destroy the am-
plification properties of the transformer
and tube. To avoid this, it is essential
to use negative potentials on the grids of
tubes to keep the grid-filament resistance
high.

The straight-line portion of the curve
is over on the negative side of the grid
voltage axis. It is most advantageous
to work on the straight portion of the
curve because the slope or grade is
steepest, which results in maximum am-
plification. To work on this part of the
curve, it is necessary to use a negative
voltage on the grid. This applies both
to amplifier operation and detector oper-
ation. Furthermore, unless the amplifier
is used in this way, these will be con-
siderable distortion of both speech and
music.

When we consider the question from
the point of view of the oscillator as
used in radiophone or radio-telegraph
transmitters, we must again work the
tubes so that they operate on the straight
part of the characteristic. If the oscil-
lator tube were worked at an average
grid potential given by point C of the
characteristic curve (Fig. 1), equal grid
voltage changes to the left and right
would produce unequal plate current
changes above and below the average
plate current. This would result in the
plate current curve being unsymmetrical ;
hence the radio-frequency oscillations
would likewise be unsymmetrical, with
the result that harmonics are generated.
This is the reason that some stations
may be tuned in at a few different points
on the tuner. They generate harmonics
and thus radiate on a number of different
wavelengths. To avoid this, it is essen-
tial to operate the tube so that its aver-
age grid potential is at the center of the
straight line part of the characteristic
curve, and this requires that the grid be
at a certain negative potential.

Finally, we have the case of the modu-
lator tube, and here again it is essential
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to use a negative potential on the grid
of the tube. Here the principal reason
for using negative voltage on the grid of
the tube is that it prevents distortion.
Modulators are essentially high-power
audio-frequency amplifiers, and it is just
as important to bias the grid of the high-
power amplifier as it is to bias the grid
of the low-power receiving amplifier.

HIS desirable negative potential
may be secured in a number of ways,
depending upon the function of the tube.
Thus the method of applying a negative
voltage to the grid of the vacuum tube
amplifier is entirely different from that
used for the oscillator tube. We will
take up the various methods in the fol-
lowing paragraphs.
The first and simplest method is to
connect the grid return lead to the nega-
tive terminal of the filament; see Fig. 2.

Fig. 2. Grid Return Connected to
Negative Filament

In other words, we have simply placed
the grid at the same negative potential
as the negative end of the filament. The
grid is thus no more negative than the
most negative point of the filament.
However, what we are after is to make
the grid more negative than any point
of the filament, for, when we talk of the
potential of the grid, we mean its poten-
tial relative to the negative end of the
filament anyhow. In order to secure this
increased negative potential on the grid,
we are led to the next method.

This method simply involves the use
of an actual battery in the grid circuit,
the negative terminal of the battery being
connected to the grid, as in Fig. 3. By
so doing, we make the grid more nega-
tive than the negative end of the filament
by the amount of voltage the grid bat-
tery supplies. By varying the number of
cells used, the grid negative potential
may be varied. This method of biasing
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is used in amplifiers, modulators, and
sometimes detectors. In connecting such
a C battery in circuit the following pre-
caution should be observed. The bat-
tery should be connected in the filament
leg of the grid circuit. Inasmuch as
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sets. It is limited in use by the fact
that it sometimes is necessary to use a
greater bias voltage on the grid than
may be secured by this method.

An adaptation of this last method is
that shown in Fig. 5, which method the

Fig. 3. Wrong and Right Methods of Connecting a “C” Battery

batteries have some capacity, they should
be connected near earth potential (fila-
ment) and not near the grid, which is
always at higher alternating potential
and therefore more likely to result in
high capacity losses if the battery is
placed near it.

A third method, and very economical
one at times, for securing negative volt-
age for the grids of amplifier and modu-
lator tubes is to use a so-called biasing
resistance.  This will be evident from
an inspection of Fig. 4. Consider the

Fig. 4. Biasing Resistance Method

case of the rheostat in the filament cir-
cuit. The current flows from the plus
terminal of the battery through the fila-
ment to point 4, and from A through
the rheostat to the negative terminal of
the battery, Thus the negative terminal
of the battery is at the lowest potential,
and point 4, which is the most negative
point of the filament, is at a higher
potential than point B, the negative
terminal of the battery. Point B is more
negative than point 4 by the voltage
drop in the rheostat R. ‘Therefore, if
we connect the grid return to the nega-
tive end of the battery, the grid will
be placed at a more negative potential
than the negative end of the filament,
and it will be more negative than the
filament by the amount of voltage drop
in the rheostat. This plan avoids the
use of an extra bias battery, and is a
method used in a good many receiving
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writer has used very effectively. A re-
sistance is placed in the negative lead
of the plate circuit generator or battery.
"The grid circuit is connected to the nega-
tive terminal of the plate battery or gen-

Fig. 5. Adoption of Biasing Resistance
Method

erator, while the filament is connected
to the other end of the resistance R as
shown. It will be evident that, since the
plate current flows from point B to point
A through the resistance, point 4 is at a
more negative potential than point B,
which is the filament. By varying the
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resistance R, the amount by which the
grid is more negative than the filament,
may likewise be varied. This system
was adopted for securing negative poten-
tials on modulators and proved highly
successful. The resistance required costs
some money; not more than a battery
or bank of batteries, but it never has to
be renewed as does the battery.

The above methods apply generally to
amplifier and modulator tubes. For
oscillators and detectors, entirely differ-
ent methods are used for properly biasing
the grids. In this case use is made of
the grid condenser and leak. In this
method a small condenser and high re-
sistance are connected in either of two
ways as shown in Fig. 6. In this method

Fig. 6. Grid Leak and Condenser Method of
Securing Negative Bias

use 1s made of the fact that electrons
carry a negative charge, and, when they
flow to the grid, they lodge on the grid
and are prevented from leaking off it by
the insulating condenser C. They do
leak off very slowly by way of the very
high resistance leak, but not fast enough
to neutralize the negative charge which
is imparted to the grid by the electrons.
By varying the resistance of R, the grid
leak, the rate at which these negative
electrons leak off may be varied ; in this
way a variation of the negative charge
on the grid may be secured. This is,
therefore, the same as varying the nega-
tive potential on the grid. This is prac-
tically what the operator is doing when
he varies his grid leak. He is auto-
matically varying the negative charge
on the grid and so securing best
operation,
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The Simple Theory of Audio-
Frequency Transtormers

NE of the most important and at
O the same time most neglected

pieces of apparatus in the present
day audio-frequency amplifiers is the
transformer used to couple the plate
circuit of one tube to the grid circuit of
the next. It is the transformer which
determines to a large degree the quality
of the sound output and hence the use-
fulness of the amplifier. While the aver-
age transformer coupled amplifier does
not give as' good quality as a good re-
sistance coupled amplifier, it has the ad-
vantage that much more amplification
can be obtained per stage. The quality of
output can be improved by properly de-
signed transformers.

In order that the transformer coupled
amplifier may compete with the resist-
ance coupled type in quality, it should
amplify all frequencies in the speech and
musical ranges by approximately the
same amount. Due to the inherent
characteristics of this type of coupling, it
is difficult to make the amplification ex-
actly alike for all frequencies, but a close
approximation can be obtained by careful
design.

With regard to the correct ratio of
transformation for an audio transformer
much has been written.  Ratios of from
3:1 to 10:1 I have tried with varying
results, but present-day opinion seems to
point toward the lower ratios as being
the best.

The action of a transformer is briefly
as follows. If an alternating voltage is
applied across the terminals as at 4 in
Fig. 1, a certain amount of magneétic
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Fig. 1. A. F. Transformer

flux flows back and forth in the iron
core, at a frequency determined by the
frequency of the applied voltage. In its
passage through the core some of this
flux links the turns in the secondary
winding and generates a secondary volt-
age of the same frequency as that of the
applied voltage and nearly opposite in
phase. This voltage is nearly equal to
the primary voltage multiplied by the
turns ratio of the transformer. Thus if
the ratio is 5:1 the voltage in the second-
ary winding will be five times that im-
pressed on the primary.

Fig. 2 shows the circuit of a trans-
former coupled amplifier. With the
filament lighted and the B battery con-

By Edward . Swmiith

nected, a steady stream of electrons flows
from the filament to the plate through
the transformer primary and B battery
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B battery
Fig. 2. Amplifier Tube and Transformer

back to the filament. If the tube is a
detector, variations of the signal voltage
on the grid cause radio-frequency varia-
tions in the plate current, the envelope
of these fluctuations corresponding to
wave shape of the sound wave striking
the microphone, thus making the audio-
frequency variations which may be re-
solved into a steady and an alternating
component. Impedances, reactances, etc.,
referred to from now on will refer to

the alternating audio-frequency com-
ponent.
Fes/starce
Genera lor
Lndlvc farce
L

Fig. 3. Resistance and Inductance in
Generator Circuit

In the simplified circuit of Fig. 3, the
voltage of an a. c. generator forces cur-
rent through a resistance, an inductance
and the generator itself, the voltage de-
pending on the resistance of impedance of
the circuit. © If most of the generated
voltage is to be consumed in forcing the
current through the inductance, its im-
pedance should be be large compared to
the resistance and to the impedance of
the generator itself. Then almost all of
the generated voltage would appear as a
voltage drop across the terminals of the
inductance.

We have a similar condition in Fig.
2. 'The plate resistance of the tube may
be compared to the internal impedance

of the generator, the resistance in Fig. 3

to the resistance of the B battery, and
the inductance to the primary of the
transformer. Since we want our ampli-
fication to be as efficient as possible, we
want the audio-frequency current in the
plate, circuit to produce as large a drop
as possible across the primary of the
transformer, as it is only voltage drop
across this point which is passed on to
the next tube. |

The impedance of a transformer is

equal to v R% + (2"7_r fL)? where R is
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the resistance of the winding, f the fre-
quency of the applied voltage, and L the
inductance of the winding. It was as-
sumed in the beginning that we wished
to have the amplification of all frequen-
cies in the musical range approximately
alike. From the equation for impedance
it can be seen with a given inductance
that the impedance increases with in-

creasing frequency, so that if we make

the impedance of the tranformer suf-
ficiently high at 100 cycles so that its
impedance forms the major impedance
in the circuit it certainly will form the
major impedance at any higher fre-
quency. The plate impedance of the
UV-201A tube at 100 volts plate with
a 6-volt grid bias is approximately
13,000 ohms, so that, if we want to have
50% of the drop around the plate cir-
cuit at 100 cycles to be applied across the
transformer, we must make its primary
inductance approximately 20 henries.

It might seem that, knowing this, it
would be comparatively easy to build a
transformer which would work well, in
an amplifier which might be called upon
to amplify frequencies as low as 100
cycles efficiently. This is not the case,
however, as the inductance of a trans-
former depends chiefly upon the number
of turns in the primary and upon the
permeability of the material composing
the core.

The 20-henry inductance may be ob-
tained either by using a core of compara-
tively low permeability and a large num-
ber of turns, or a core of high permea-
bility and fewer turns. The disad-
vantage of a large number of turns is
distributed capacity, which is equivalent
to a condenser connected across the
terminals of the primary winding. This
shunts out most of the high frequencies
in music, because they tend to go through
capacity rather than through the in-
ductance.

The required inductance may also be
secured by using fewer turns with some
such material as permalloy for the core.
Permalloy allows a large magnetic flux
to flow through it with a small mag-
netizing force. Too great a flux, how-
ever, saturates the core and introduces
distortions in the transmitted voltage.

If we design a transformer to make
the amplification of low frequencies
fairly efficient, we begin to lose the high
frequencies due to the distributed capa-
city of the windings, and, conversely,
if we attempt to preserve the high fre-

Continued on page 67
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Potomac Power Company Adopts Radio

By §. R.

HIGH-TENSION electric
A power line in the neighborhood

of Hyattsville, Maryland, breaks
down due to a faulty insulator. A
motor truck in the District of Columbia,
informed of the breakdown by means of
radio telephone, hurries to the scene, and,
without delay, makes the necessary re-
pairs. ‘The power-transmission service
is thus interrupted for only a brief period
and the potential danger from a leaking
high-tension electric circuit is speedily
removed.

This occurrence, once improbable,
may happen frequently in view of the
departure of the Potomac Electric Power
Company of Washington in establishing
radio communication facilities to meet
such emergencies. The recent issuance
of an amateur’s license and the assigning
of the call letters 3XAV signify that
the radio telephone has invaded still
another realm of service. Formerly, the
repair trucks of electric power companies
could not maintain constant communi-
cation with headquarters, once they had
taken up the duties of the day in the
field. The conventional telephone is not
an attendant of the constantly-moving
repair truck. Radio waves, however,
are not circumscribed by the limitations
of wires, but they spread in all directions
speedily, and may instantly reach the
repairman while he is in the act of climb-
ing a pole supporting high-tension trans-
mission lines, or while he is repairing an
underground cable.

A radio transmitting and receiving
station has been installed at the head-
quarters of the Potomac Electric Power
Company, 14th and C Streets. The
equipment, on the second floor of the
building, includes a transmitter using a
50-watt modulating electron tube and a

Winters

vacuum tube of equal capacity for the
oscillator. The coupled Hartley circuit
is employed, giving three amperes at 118
meters. The station also operates as low
as 70 meters.

The antenna system of 3XAV is an
85-ft. vertical cage aerial and 8-wire fan
counterpoise 15 ft. above the ground.
The receiving equipment on the
twelve repair trucks at first will
be a two-vacuum-tube receiver, with the
provision that repairmen listen for
signals the first fifteen minutes of each
hour. The aerial consists of 100 ft. of
wire strung between poles wherever the
repairmen happen to be working.

Provision is also made for the trans-
mission of messages between head-
quarters and the power-generating plant
at Bennings, District of Columbia, five
miles away, where a duplicate of the
transmitting and receiving equipment at
Washington headquarters has been in-
stalled. This system is under the direc-
tion of J. H. Ferry, an electrical
engineer. ‘The radio operator at the
Washington station is S. L. Seaton, and
E. G. Speakman is in active charge of
the radio facilities at Bennings.

AN IDEAL CHEMICAL
RECTIFIER
By WiLrianm Jackson, ICMP

One of the greatest needs of the ama-
teur is a good inexpensive chemical recti-
fier. The chemical rectifier mentioned
in this article is within reach of the
amateur’s pocketbook and requires but
a moderate amount of skill to construct.
It is composed of lead and aluminum
sheets immersed in jars of sodium phos-
phate, but has the following advantages
over other types: First, it rectifies per-
fectly; second, its resistance is low, en-

By |
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Cage Aerial at 3XAV, Potomac Electric Power Co.
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abling it to pass sufficient current ; third,
the solution does not evaporate; fourth,
the solution does not crystallize and
creep over the tops of the jars; fifth, the
aluminum plates as well as the lead
plates will last indefinitely and remain
in perfect working order for years.

The rectifier must be designed for the
particular use to which it is to be
adapted. The number of jars to be used
is determined by the terminal voltage of
the transformer secondary. The termi-
nal voltage divided by 25 will give the
number of jars needed.

The size of plates is determined by
the amount of current that is to be
passed through them. A square inch of
submerged metal will pass 50 milli-
amperes. T'he total milliamperes divided
by 50 gives the submerged area in square
inches of metal to be used per plate. An
inch should be added to the length of the
plates for joining.

The metals used are soft-rolled alu-
minum and sheet lead. The aluminum
used should be 1/16 in. thick and may
be obtained from the Aluminum Co. of
America. Sheet lead 1/16 in. thick may
be obtained from any local hardware
store.

The solution consists of 5 pounds of
sodium phosphate dissolved in 7 gallons
of cold water. It should be allowed to
settle before syphoning through a sinall
rubber hose to the jars, this keeping the
density of the solution in each jar nearly
constant.

The larger the jars the less they are
apt to heat. A test tube will only pass
30 milliamperes, while a pint jar will
pass 300-400 milliamperes without ex-
cessive heating.

In order to overcome evaporation and
creeping, high-grade transil oil should
be poured on top of the solution in each
jar, forming a layer about Y4 in. deep.

For example, suppose that we want to
design a rectifier that will rectify 2000
volts and pass 250 milliamperes.

Terminal Voltage
25

Number of Jars =

_ 2000
=25,

Area of Plates= Area of Joint 4
Submerged Area.

= &80.

Submerged Area :Tgtgl_l\'_l_lsl(l_)lam_peres

—250—58 n
L e

Assume 114 in. for width of plates.

Length of Submerged Area —
Submerged Area 5

Width Asumed Gl T ni

Dimension of Submerged Area=114
in. x 4 in.

Area of Joint=1% in. x 1 in.=
114 sq. in.

Area of Plates = 114 sq. in. -+ 5 sq.
m. — 614 sq. in.

Dimensions of Plates = 5x114 sq. in.
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Getting Down to the Short Waves

Practical Suggestions Based on Experience with the
Hartley and Meissner Circuits

NEW and interesting field for
Aexperimental work hasbeen

opened to the amateur under the
authorization of the Department of
Commerce, which permits amateur trans-
mission on four bands of wavelengths
under 100 meters. The wavelengths
between 75 and 80 meters give a band
of frequencies 250 kilocycles wide, as
great as that between 175 and 200
meters. Between 40 and 43 meters,
there is a 524-kilocycle band; between
20 and 22, a 1350-kilocycle band ; and,
between 4 and 5, a 15,000-kilocycle
band; the last band being wider than
those given to all the present amateur,
commercial, broadcast and governmental
wavelengths together. With all these
available frequencies, the interference
problem is solved for many years to
come.

The new regulations provide that no
direct coupling may be used between the
oscillator and the antenna. This is done
to prevent interference with nearby
listeners. Probably 99% of the inter-
ference caused by amateur stations with
B. C. L.’s is due, not to a poor filter or
a.c. supply, but to the high potential
surge set up in the antenna circuit when
the radio-frequency current is suddenly
cut off or turned on. With inductive,
or capacitive coupling, these surges sel-
dom get out of the transmitting set.

Furthermore, the use of a ‘“‘chopper”
or mechanical interrupter of any kind is
forbidden, but the regulations allow the
use of a modulated plate supply such as
a.c. to tube plates.

Very little alteration is necessary to
adapt a 200-meter set to 75-80-meter,
or even the 40-43-meter band. But con-
siderable research is yet to be done before
amateur transmission will be practical
on the 20-22-meter and 4-5-meter bands,
which require extreme care in design
for critical adjustment.

The simplest scheme for reducing
wavelength is to reduce the effective
length of your present antenna by “cut
and try” until the proper wavelength is
secured. A good series variable con-
denser with a maximum capacity of
00025 mfd. will cut the wavelength of
the average 50-ft. flat-top aerial’ and
counterpoise to 75 or 80 meters, assum-
ing that it has a natural period of from
135 to 150 meters.

An ordinary low-loss receiving con-
denser may be used for this purpose if
only a couple of S5-watt tubes are used.
For power above 10 watts the condenser

By D. B. McGown

must have extra wide separation between
plates. These may be either purchased
or made up from a 43-plate condenser,
using half the plates and double the
spacing to get one-fourth the original
capacity. A fixed-plate condenser may
also be used.

A condenser may be considered good
if it remains cool after a half hour’s use.
Otherwise it should be replaced. An-
other test is to substitute a trial conden-
ser for one that is known to be good.
If the radiation remains the same on the
same wavelength, it can be assumed that
the trial condenser is all right. Other-
wise it should be discarded.

Better results should be secured by
erecting a new and shorter aerial. A
vertical antenna has a much lower
natural wavelength for its height than
the flat-top types. Local conditions vary
so greatly that no direct measurements
can be given.

The most careful consideration should
be given to the insulation of a short-
wave antenra, as poor insulation causes
more losses than any other factor.
Nothing but glass or porcelain insulators
should be used, the thinner the better,
until so long that they are weak mechan-
ically. A mirror factory will generally
supply strips of plate glass cut in con-
venient lengths and drilled at either end.

In short-wave transmission, with a
series condenser, the ammeter readings
are usually much lower than in using the
longer waves when the antenna 1s
worked above its fundamental. A radi-
ation of from .2 to .5 ampere is good
from two S5-watt tubes, for a single 50-
watter from 0.5 to a possible 1.0 ampere,
if you are very lucky, and, with a couple
of 50’s, about 1.25 amperes is exception-
ally good radiation. A 250-watter will
not give more than 1.5 or 1.7 amperes on
75 meters, and the latter tube will not
give more than 14 ampere on 40 meters,
while, on the smaller tubes, the radiation
will only be readable in tenths of an am-
pere. Owing to the very high fre-
quency and due to the very much greater
resistance of the antenna when worked
so far below its fundamental, such a
large reading as is obtained on 200
meters with the ordinary equipment will
be impossible. (Note, if you are an
“ampere hound,” don’t try to work on
the low waves, as you'll be disap-
pointed.) The writer has seen a trans-
mitter on just 100 meters, with a meas-
ured input of 1000 watts (plate supply),
which only put out about 2.5 amperes,
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and, on this same set, when the antenna
circuit was opened accidentally, the high
frequency arc drew out to nearly an inch
long, and burned the switch contacts to
round copper balls before the power sup-
ply could be shut off, proving that the
power is there.

Generally the common circuits, such
as the “Hartley,” “Meissner,” etc., can
be used as well on the short waves as on
the longer ones. Certain details must be
different, and the adjustments will be
found to be very much more critical.
But, if you are familiar with the oper-
ation of the various circuits on the longer
waves, it will not take very long to get
down to the shorter ones.
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Fig. 1. Hartley Circuit

The Hartley Circuit shown in Fig.
1 is probably the best known and most
widely used. The inductance L, can be
made of any suitable material, either
edgewise wound, such as the Radio Cor-
poration inductor, or round wire wound
in the form of a helix. The helical form
usually is easier to handle than pancake
wound, although the latter will also give
good results. About 10 turns, tapped at
least at every turn, is about right for 40
to 80 meters, with a diameter of 3 in,,
and a separation of about 14 in. between
turns. Coil L, may be either larger or
smaller, and arranged so that it can be
either loosely or closely coupled mechan-
ically to L,. The coupling is a matter of
experiment.

The wavelength is determined by the
settings of the series condenser in the an-
tenna circuit and the tuning condenser
shunted across some turns of the closed
circuit inductor. The coupling is varied,
and the condenser T'C varied, until the
highest antenna ammeter reading ob-
tained. The positions of the grid and
plate taps are not particularly critical,
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but should be so adjusted that, when the
grid leak GL circuit is opened by the
key K, the plate current drops to zero.
This point is usually quite critical, as
compared with the plate tap adjustment,
which simply controls the plate ampe?-
age, the latter being the least critical of
the two. It is not desirable to make any
adjustments of the antenna circuit for
tuning, except when absolutely necessary,
as this alters the emitted wavelength.
All resonance adjustments should be
made without touching SC unless it is
found that the mutual inductive effect
between the coils causes some slight dis-
placement, which requires a slight re-
setting. It will usually be found that a
large amount of inductance in L, and a
small value of SC gives the best results.
It may be also found that, if two series
condensers are used, one in the counter-
poise and the other in the antenna lead,
at the point marked X in Fig. 1, that
better results will follow, owing to the
shifting of the nodal point.

It is sometimes a disadvantage to use
inductive coupling with a Hartley cir-
cuit, as described, between the closed
and antenna circuits. This is due to the
fact that, owing to the interaction be-
tween coils, there will be a tendency for
one circuit to cause the other to “hang
over” and oscillate at the frequency of
the other.

This is analogous to the action in a
spark set when the coupling is set too
close, but with the difference that, as two
waves cannot be radiated, and, as there
1s nothing in the closed circuit that will
stop the oscillations, the interaction
causes very unstable operation. When
this condition exists, it will be found that
there is one particular wave where the
radiation will gradually rise, and, sud-
denly, the wave will “flop” over to some
other wave, quite a few kilocycles away
sometimes, and where it will be impos-
sible to get any radiation at intermediate
points, the wavelength jumping up and
down above and below these two points
in an unaccountable manner. This can
be remedied by loosening the coupling,
although this cuts down the radiation.
Another method is to increase the radio-
frequency energy flowing in the closed
circuit, but either of these are disad-
vantageous. Hence, although perfectly
practicable, generally it is less desirable
to use the Hartley circuit, when induc-
tively coupled, than certain others.

In a Hartley circuit, the values of
practically all instruments and parts re-
main the same for short waves as for
operation on 200 meters, except the in-
ductances. Coil L, as used by the author,
consisted of 18 turns of No. 12 bare
copper wire, wound on a 3-in. diameter
form, separated 14 in. between turns.
The filament tap was taken off at the
center, and the plate tap at the 7th turn
from the filament, with the grid tap
taken off at the 5th turn from the fila-
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ment. With but three turns included in
the “closed” circuit, it was found to be
perfectly possible to get good, strong os-
cillations down as low as 30 meters, with
TC having a minimum of about 0.0001
mfd. A maximum of 0.001 mfd. brought
the wavelength up to about 70 meters.
Additional turns can be easily cut into
circuit, to get the wavelength up as high
as is wanted. This will cover the band
well up to 200 meters if 10 or 12 turns
are used as an oscillator.

The inductance L, was coupled to
L, by a small coil of two turns about
2 in. in diameter, arranged to telescope
inside of L;, with an additional loading
coil to bring the wave up to what was
desired. Fair radiation was obtained on
75 meters (about 0.8 amperes with a
single 50-watt tube). Owing to the
natural period of the antenna being
rather large, and sufficient time not
being available to build a new antenna
system, no results were obtained on the
40-meter band, There is but little doubt,
however, but that. radiation could have
been obtained on this wave, as well,
using the same oscillator.
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Fig. 2. Meissner Circuit

The Meissner circuit, as shown in
Fig. 2, uses separate coils for the grid
and plate circuits, with condensers
shunted across them for tuning. The
wavelength of the circuit depends en-
tirely upon the wavelength of the open,
or antenna circuit, composed of L,, the
series condenser §C, and the antenna and
counterpoise. For L,, the writer used
the 18-turn bare wire wound inductor
mentioned above, with a double-spaced
air-condenser for §C, which had a maxi-
mum capacity of about .0003 mfd., on
an antenna with a natural period of
about 130 meters (to counterpoise).
Coil L, was made of 5 turns of No. 18
bell wire wound on a thin cardboard
tube 2 in. in diameter shunted by a
.00025-mfd. receiving condenser, marked
P, in Fig. 2. Identical coils and con-
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densers were used for L, and the con-
denser G. Both coils were arranged so
their coupling to L, could be varied,
although this was not found to be
critical.

The Meissner circuit was found to be
better than the Hartley, owing to the
fact that it did not possess the trouble-
some coupling elements. It may be ar-
gued that the Meissner circuit is not in-
ductively coupled, but it is believed that
it comes near enough to that condition
to.reduce all key clicks, and similar
surges to a minimum, which is the de-
sired condition.

The Meissner circuit had the disad-
vantage of changing entirely in fre-
quency (as far as beat note reception was
concerned) due to antenna swinging, a
condition known to exist on the longer
waves as well. As the coupled Hartley
circuit has a fixed closed circuit, this
condition is not so marked, but is known
to exist in some cases with the Hartley
circuit also.

In all cases, the fundamental instru-
ments used were exactly the same, and
the same lettering will be found in each
of the diagrams. The writer used a
single 50-watt tube, mounted in a regu-
lar socket. The chokes CH were small
radio-frequency chokes, placed at various
points to prevent the high-frequency cur-
rents from passing. These chokes were
made up of about 100 turns of No. 28
DCC wire, wound on- 3-in. bakelite
tubing.

The bridging condenser BC is simply
a by-pass for the radio-frequency cur-
rents; it is by no means critical, and any
value above .002 mfd. It should be
noted, however, that, as this condenser
has the entire d.c. potential of the plate
supply impressed upon it, it is absolutely
essential that it be a good one, as a
breakdown here would result in a com-
pletely short-circuited generator. The
writer used a .002 mfd. condenser,
which was built for a spark transmitter,
being made of mica, and rated at 8,000
volts. This was rather large, but gave
a very good factor of safety. Common
transmitting condensers, such as are
available for use for tube sets, would be
suitable. The grid condensers were of
the latter type (marked GC), and were
of .002 mfd. capacity. The grid leak,
which shunts these condensers, was a
Radio Corporation leak, of 5,000 ohms
resistance. Keying was accomplished by
breaking this leak at the point K.

Experiments were made with various
sources of filament supply, and it was
found that direct current from storage
batteries gave very much better radiation
than when a.c. was used, stepped down
with a filament transformer.

Once .the transmitter- is tuned, and
correspondence with another station is in
progress, the operator should never
touch any adjustments of the equipment

Continned on page 67
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Harmonic Transmission on Low

Wavelengths

Some Suggestive Ideas for Amateur Experiments

By F. Dawson Bliley, SXC-§GU

ITH certain precautions, the
’\X/ coupled reversed feed-back cir-
cuit may be used for trans-
mitting from your present aerial on
some of the new wavelengths allotted to
amateur use. This method dispenses
with the usual variable condensers, and
their accompanying resistance losses, and
gets down to some of the lower wave-
lengths by radiating on a frequency
higher than the fundamental.

In this circuit the grid coil controls
the frequency of the set. After choosing
your band, say from 40 to 43 meters,
pick the type of coil that you wish to
use, employing the same type for grid,
plate, and antenna coils. Then calibrate
the grid coil so that it has a natural
wave of 40 meters, or the lowest band of
the wave that you are planning to use.

The plate coil should be calibrated for
the same conditions, although it is not so
important, as it has a greater range. Do
not forget that the fundamental princi-
ple of the set is the reversed feed-back,
so that the plate coil is wound opposite
to the grid and in the same direction as
the antenna or coupling coil.

Across both the grid and the plate
coils connect a low-loss condenser of
about eleven plates, widely spaced. A
larger may be used if the occasion arises,
but it is a better policy to use as little
condenser as possible under such condi-
tions. Very high frequencies are gener-
ated in the plate coil, as always happens
on low waves, and there would be a
great loss in the condenser due to spark-
ing, jumping, and corona effects.

The antenna coil should be tuned to
waves ranging from 120 to 129 meters
(taking the example of 40 to 43 meters).
A set oscillating on 120 meters would
have harmonics on 60, 40, 30, etc. All
odd harmonics are prominent, generally
speaking. Of these harmonics the third
is the strongest. This may be easily
seen by measuring the harmonic strength
and noting the values in more than one
set. Another thing, the even harmonics
often transmit on other waves than those
desired.

If the antenna is tuned to 120 meters,
there will be a harmonic on 40 meters,
which will be the third and strongest.
Therefore, the plate and grid coils
should be tuned to 40 meters. This,
then, would make the antenna oscillate
on a 40 meters, or the third harmonic.
That the set may be made to radiate on

the third harmonic would also be true of
other harmonics. However, it seems
that anything greater than the fifth
harmonic does not get out very well.

To tune the set, first isolate the an-
tenna coil or disconnect all its connecting
wires. Then tune the grid and plate
coils so that both seem to be oscillating
on the desired frequency. This having
been done, reconnect the antenna and

sion), it is almost necessary that it should
be coupled.

The grid coil may be remote or
coupled to the plate; the former is ac-
ceptable, while the latter is preferable.
The plate coil should at all times be
placed at a reasonable distance from the
antenna coil, four inches being no great
distance.

Results with this hook-up on 50
meters have been much better than could
be expected for summer transmission.
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Coupled Rewersed Feed-back Transmitting Circuit

counterpoise to the coupling coil. If the
set is tuned to 40 meters, then the an-
tenna should be tuned to 120 meters.
If you cannot tell exactly, tune the an-
tenna clip around until radiation is at
its maximum. This, unless you have
the circuit mixed up, will be a multiple
of the frequency that the oscillator is
working at. However, you should have
a general idea of the antenna funda-
mental and size of the antenna coil. If
you have reached the maximum radia-
tion, you will find that the set is oscil-
lating on one of the harmonics of the
antenna, and, if you are sure where the
antenna is tuned, you will be able to tell
the precise harmonic, which is the trans-
mitted wave.

Remember the third and the fifth har-
monics are the best for long distance
transmission, and that you should never
use any of the even harmonics, as they
will also radiate on the fundamental.

It is best that this be coupled as shown,
although the antenna may be made to
oscillate on a harmonic by direct
coupling, that is, connecting the antenna
and counterpoise directly onto the plate
coil. But, as slight swingings in the an-
tenna are greatly noticed on the high fre-
quencies (due to this type of transmis-
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NKF, 1XAM have been worked with
a 50-watt tube at noon with no trouble
other than “local QRM” or QSS. Re-
ports are continually coming in on the
twelve noon and 7 P.M. transmissions.
All of those within 400 miles report “vy
QSA all over room” or ‘“hr u on loud
spkr om fb’2. Most of these reports are
from stations employing nothing more
than a one-step amplifier.

The 50-meter set at 8XC uses a grid
coil of 8 turns wound on a 5-in. tube.
Pancakes are used for antenna and plate
coils, each containing about 10 turns of
1-in. brass ribbon.
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Designing the Reversed Feedback

Transmitter

Practical Suggestions to Precede the Construction of a
C.W. Set Using One or Two 5-Watt Tubes

HE design of the transmitter is a

I big worry to any amateur getting
ready to build his first. He reads
everything in sight, looks over fifty or
two construction articles, and then
builds something different. At least
none of the article writers would claim
or recognize it. I have come to believe,
that for the majority of hams, a detailed
description of the mechanics of a set Is
not necessary, and, perhaps, not desirable.

%

By L. W. Hatry, 5XV

The antenna inductance, L,, is of
large wire, say No. 12 bare hard drawn
copper for this low power, and should be
tapped every turn. In tapping every
turn you can simply make a hump in the
wire as you wind it on the form, Fig. 2,
and then finish up by tightening it with
the pliers as in Fig. 2a, which makes a
firm coil.

An even better construction, if you
have a grooved form on which to wind
your coil, 1s to wind on 6 turns and
mark off the places for the 6 taps, all the
taps being put on in steps of 5, directly
on the wire, and solder on small strip
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Fig. 1. Circuit Diagram for Single-Tube Reversed Feed-back Transmilter

For the single 5-watt tube set, or any
single tube set using reversed feedback,
the simplest and most efficient circuit is
shown in Fig. 1. It doesn’t matter
whether you use a 50, 250, 5 or 1 watt
transmitting tube, this circuit will work
well and easily on all of them. (Having,
of course, different constants for the dif-
ferent tubes.) The practical details
of this article are confined to 5-watt
tubes.

The only difficult adjustment is the
number of turns in the grid coil L,, and,
as it 1s not critical to the turn or even
the two turns, that difficulty is small.
The coupling of the grid coil, however,
is critical and must, therefore, be easily
variable and permanent of location once
the critical point is found. The grid
coil, for the average 5-watt set, should
be of 35 turns of No. 22 dcc wire to
start. Then reduce two turns at a time
to find the best value.

32

brass lugs at the places marked. Then,
after the first six are in place, you can
measure off the proper places for the
other taps on the wire itself without first
winding it on the form, and you can
have a finished job when you do wind- it
on. The wire can be spaced with heavy
cord that has been soaked in hot paraf-
fine in case you haven't a grooved form.
The antenna inductance will need about
25 turns.

Don’t write and ask me if a condenser
in shunt to the grid coil will make the
set work any better; it won’t. In fact
the average variable condenser will re-
duce the efficiency of the set by introduc-
ing extra losses.

The grid condenser for the single 5-
watt tube set can be one of the receiving
type of mica condensers such as the
Freshman of .002 mfd. capacity and the
grid leak should be a variable one up to

15,000 ohms. The grid leak can be
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Fig. 2. Hump for Taps
Fig. 24. Tightening Hump

made up of three of the standard 5000
ohm leaks which have the tap at 2500
or half resistance. You will most likely
need above 10,000 ohms. The choke
shown in series with the grid leak is op-
tional ; it increases the efficiency of your
set, but the increase is not very much
with the single tube set. For highest
efficiency, the choke should be there; it
is made single layer fashion of No. 36
wire on a 1 in. diameter form of 350
turns. Enameled wire will do.

The condenser in the plate circuit
should be able to withstand at least
double your full plate voltage and should
be one of the standard mica type de-
signed for the purpose, which are ob-
tainable almost any place where trans-
mitting supplies are sold. Its capacity
should be .002 mfd.

The radio frequency choke in the high-
voltage positive lead should be wound on
a 4-in. diameter form with 260 turns of
No. 30 scc wire. The wire can either
be wound so tightly that it will stay in
place of its own accord or it can be
bound with paraffine. Use no shellac
or varnish in any case, although an un-
treated cardboard form (you should use
no other kind) must be paraffined to be
moisture proof.

In preparing the cardboard tubes, the
simplest method is to bake them to dry
them out thoroughly; and then, having
a hot pan of parafiine ready with a
small varnish brush, you can apply the
hot paraffine to both the inside and out-
side of the tube. The result will be an
efficient water-proof coil form with a
comparatively low loss.
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Fig. 3. Lug Method of Tapping Coil

HE multi-tube reversed feedback

transmitter—two, three, or more
tubes—requires a design different from
the single tube set, as may be seen in
Fig. 4, which differs principally from
Fig. 1 in the addition of the variable
condenser across the grid coil. The
antenna and grid coil can be wound on

‘the same form with a slight space be-

tween them, 4 to 25 in. The grid coil
is wound in the opposite direction to the
antenna coil and consists of 25 turns of
No. 18 dcc wire. It has fixed coupling
to the antenna coil.

Where separate coils are used the grid
coil should be wound spider-web fashion
so as to reduce the relation between it
and the antenna inductance by present-
ing only a small edge as an immediate
capacity surface. The spiderweb can be
wound on a paraffined cardboard form
with 30 turns of No. 18 or No. 20 dcc
wire. The form should be made of
such size that it will just slip inside of
the antenna inductance, if it is wound on
a form, and fit with the edge of the
cardboard rubbing the wall of the main
coil form. Then a little heavy glue or

_shellac on three or four of the legs of

the spiderweb will bind it in place firmly.

This design is based on the fact that
the grid coil of the transmitter has two
polarities and will work on either. With

one polarity of the grid coil, the set will
be working its best with a comparatively
low value of the grid coil shunt con-
denser, while with the other polarity the
set will be working better at a much
higher and more critical value of the
grid coil shunt condenser. It is to ob-
tain this latter polarity that the grid coil
is wound in the opposite direction to the
antenna coil, although, by wrong con-
nections, you can obtain the less efficient
polarity in spite of that precaution. The
grid coil shunt condenser should be a
43 plate, .001 mfd. maximum capacity.
You should try your grid coil at both
polarities, if you haven’t already, merely
to be familiar with the action 1n both in-
stances.

The grid condenser, in this larger set,
must be of .002 mfd. capacity and
should be a regular transmitting con-
denser, as it will have to handle an ap-
preciable amount of grid current and
the losses must be low. The grid leak
should be made up as before to be vari-
able to 15,000 ohms, and the leak choke
also is made the same but is not op-
tional ; it must be included to make your
set really efficient as it keeps the tubes
cooler.

The choke in the positive high-voltage
lead is identical with the one described
for the 5-watt set and must be carefully
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Fig. 4. Circuit Diagram for Tawo-Tube Set
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wired in. It should be connected to the
plates of the tubes with as short a lead
as possible and must be mounted at
right angles to and well away from the
antenna inductance to avoid any inter-
action.

The series plate condenser is .002 mfd.
capacity to withstand at least double
the plate voltage and of good current
carrying capacity, and well insulated.
As there are a number of such on the
market it will be easy to obtain.

In using the counterpoise in conjunc-
tion with the ground (and the ground
should be always connected to the set,
if only for safety), the best method is
shown by the dotted additional induct-
ance and the attached counterpoise in
Fig. 4. The counterpoise can also be
tuned in on the same inductance as the
antenna as shown in Fig. 5.

N\
gl 7o prate
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Fig. 5. Alternative Counterpoise Connection

Keying, in both the single tube and
the multi-tube sets, is shown by the x
in the centertap to the filament trans-
former. With this method the key and
the transformer should be close to the
transmitter so that the centertap can be
as short as possible. It should not, un-
der any except abnormal conditions (and
then it will be inefficient), be more than
about 2 ft. long at the most. Actually
its length ought to be around 6 in., but
something must be allowed for necessity.

An antenna ammeter and filament
voltmeter are necessities and, in addition,
if you expect to experiment to increase
the efficiency of your set, you will need
a plate milliammeter. The antenna
meter tells you when your set is ad-
justed for maximum output; the fila-
ment voltmeter protects the life of your
tubes; and the plate milliammeter tells
you when your input is right as you can
compare it to your antenna current as
told by the antenna ammeter.

In constructing a reversed feedback
transmitter for working on the short
waves with an antenna series condenser
(remember that the series condenser
really belongs in the antenna) ; different

Continued on page 73
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Percentage Modulation in Radio
Telephone Sets

A Brief Statement as to Its Importance and a Simple
Method for Its Accurate Determination

HE power radiated from a radio
I telephone transmitter depends
upon the antenna current delivered
by the r. f. oscillator, and upon the ex-
tent to which these oscillations are con-
trolled by the modulator, or upon the
percentage modulation. The greater
these factors, the better will be the
transmission. The amateur can tell
what he gets out of the oscillator by
means of a hot wire ammeter, but
usually he is at a loss to know just how
much he is modulating these oscillations.
The object of this article is to describe
a simple method for determining this
factor without the use of expensive
equipment.
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By M. Walf

tion and non-absorption systems of mod-
ulation. This method gives the ratio of
the actual variation of modulated an-
tenna current to the maximum possible
variation.

Either one of two methods may be
employed for both systems of modula-
tion. The first is based on the determi-
nation of the ratio of couplings for a
given audibility. The second employs a
fixed coupling and determines the actual
ratio of audibility. But, as it calls for
an audibility meter not possessed by the
average amateur, it will not be discussed.

For the absorption system of modula-
tion, a simple receiver consisting of a
coil and a variable condenser with de-

M—
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Fig. 1. Diagram of Connections for Approximate Determination of Percentage
of Modulation

The best way to determine the per-
centage modulation of a radiophone set is
to use an oscillograph. But this instru-
ment costs several hundred dollars, and
so 1s out of the question.

A quick, rough test may be made with
a crystal detector wavemeter tuned to
the transmitter wavelength. Whereas
with no modulation a distinct click will
be heard in the phones upon opening and
closing the contact 4 of Fig. 1, the click
will not be heard through the speech if
the modulation is nearly complete.

The more accurate and reliable method
i1s to chop up the received wave and
measure its signal audibility with and
without speech. The ratio of these audi-
bilities is the percentage modulation, as
may be readily proved for both absorp-
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tector and telephones is connected and
tuned to the wavelength of the trans-
mitter., Fig. 2. 'With no speech applied,
the coupling A is varied by moving the
receiver coil to or from the transmitter
coil along a straight line until a signal
of known intensity or audibility is se-
cured. A chopper or other interrupting
device is used in the receiver for making
audible the wunmodulated continuous
waves. The distance between trans-
mitter coil and receiver coil is noted.
Let us call it O4. The coupling be-
tween the two coils is proportional to
the distance O4. Therefore, this dis-
tance OA, for the given audibility, is
proportional to the maximum possible
amplitude required for complete modu-
lation in an absorption system.

Chopwer
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1

O ===~
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Fig. 2. Diagram of Connections for Accurate Determination of Percentage of Modulation—~
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Now, let speech be applied to the set,
and, without altering the tuning of any»
thing, vary the coupling between re-
ceiver and transmitter until the speech is
at the same audibility or intensity as the
previous I. C. W. signal. (The chopper
or interrupter is not used now.) Note
the distance between receiver coil and
the transmitter coil, and let it be OB.
The distance OB is now proportional to
the variation in amplitude of the modu-
lated wave. Therefore, the ratio of dis-

tance OB to O4 gives the actual per-

centage modulation of the set under test.

For the non-absorption system of
modulation, the same circuit is used, and
the coupling distance OA4 is noted for
a given signal intensity when no
speech is applied. Since in this system
the amplitude is doubled for complete
modulation, this coupling distance is
really proportional to half the amplitude
of a completely modulated wave, which
fact will have to be considered in getting
the percentage modulation. Now, apply
speech to the set and vary the coupling
until the given signal audibility is
secured and note the distance, which we
will say is OC, which is proportional to
the actual modulated amplitude. Then
the ratio of OC to O4 is the percentage
modulation of the set.

A PORTABLE LOUD SPEAKER
By Harry MorTON

A portable loud-speaker for auto and
camping use can be made from any one
of several phonograph loud-speaking
units, and a collapsible camera enlarger.

\%&)}E |

Merely fit the unit and adapter into &
1 in. block of wood cut to fit the small
end of the enlarger, such as that used
for a No. 2 Brownie Kodak. When not
In use it may be folded into a flat pack-
age occupying but little space. The
accompanying sketches show the method.
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Improvements in the 45,000 Cycle
Super-Heterodyne

HE most constructive suggestion

I for improving the 45,000 cycle

super-heterodyne originally de-
scribed in the May RADIO is a
method of operating most of the tubes
from alternating current, instead of dry
cells or a storage battery, without in-
troducing objectionable noise. Fig. 1
shows a complete circuit diagram using
the a.c. feature.

The method consists in reducing the
direct current filament consumption by
substituting a.c. for all the tubes except
the two detectors. The a.c. is supplied
by a small step-down transformer of
proper voltage, the design data for the
transformer following the description of
the circuit. C-301A tubes can be used
in the audio-frequency stages in this
case, permitting larger amplification, and
the use of higher plate voltages if de-
sired. Fig. 1 shows the use of the 4
tubes in the audio amplifiers, although
such tubes may be omitted and the
smaller tubes used throughout by con-
necting all the tubes to the 3-volt
winding.

The circuit requires three additional
condensers: C,,, .0025 mfd., serves to
prevent the grid bias from being short-
circuited, C,, and C,,, .1 mfd. each, pro-
vide low impedance paths to the fila-
ments for the high and low-frequency
currents.

The filament resistance volume con-
trol cannot be used on the intermediate
frequency tube filaments, since it would
disturb the alternating current balance.
However, a good volume control consist-
ing of a Bradleyohm of 10,000 to 50,000

ohms can be shunted across the primary

By G. M. Best

SEPT. PRIZE WINNERS

In Contest for Improving Best’s
Super-Heterodyne

1st prize — $25.00 — Hugo Benioff,
Lick Observatory, Mt. Hamilton,
Calif.

2nd prize—$15.00—P. M. Cummins,
5515 Santa Monica Blvd,. Los
Angeles, Calif.

3rd prize—$10.00—]. H. Banner-
man, East Orange, N. J.

Similar prizes are to be awarded
each month and additional final
prizes for the best ideas submitted

during a six-months’ period.

transformer, or across the secondary of
the first audio-frequency transformer.
The latter is not so desirable, however,
due to the fact that the radio-frequency
amplifiers could very easily be over-
loaded due to an excessive input, which
could not be controlled in the audic
stages. The filament voltages of all
the a.c. tubes are regulated by the 200-
ohm rheostat or potentiometer in the
110-volt input leads. The windings of
the filament transformer are propor-
tional so that when the 4 tube filaments
are 5 volts the 199 tube filaments are
3 volts.

To make the step-down transformer,
a core should be made from silicon steel
pieces 1 in. x 3-in. for the longer legs
and 1 in. x 2 in. for the shorter legs.
The core pieces should be piled up to
form a rectangular window, 1 in.
high, thus making a cross section of 1
sq. in. The primary coil, consisting of
1036 turns of No. 30 dcc wire, should
be placed on one of the longer legs of
the core, the proper insulating cloth or

the coil is mounted in place. The
secondary coil, placed on the other leg
of the core, is wound in two sections,
518 turns on each leg of the core. The
secondary coils are wound over the
primary coils, care being taken to in-
sulate the two windings with empire
cloth. The secondary sections should
comdist of 52 turns of No. 18 dcc wire,
26 turns per section. One secondary is
tapped at the 10th turn, and the other
at the 16th turn, so that from the mid-
tap, 16 turns can be available each way,
to provide a total of 3.3 volts, or the
whole 26 turns each way can be used
for 5 volts. Care must be taken to see
that the windings on the two legs are
in the right direction, such that, if the
core were straightened out, one section
would be the continuation of the other.
Dry cells must be used to operate the
two detector tubes, but the current con-
sumption will be only ¥4 that of the
previous arrangement of supplying all
eight tubes from batteries.

In trying out this suggestion, it will
probably be discovered that the proposed
volume control does not work low
enough so that the set can be properly
operated on local stations. It will proba-
bly be necessary to insert a small fixed
resistance of 1000 ohms in parallel with
the Bradleyohm, for local stations, or
else provide a rather complicated jack
arrangement for cutting out some of the
intermediate stages.

HE second best suggestion takes
care of that trouble as is shown In
Fig. 2, by the addition of a four-contact
jack, into which a plug having the tip

of the first intermediate frequency tape being placed over the core before and sleeve shorted together may be in-
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Fig. 1. Super-Heterodyne Circuit awith A.C. Filament Supply o Oscillator and
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A, ~M-A, =S volts
8, -M-8, =3 «~
Amplifier Tubes

35


www.americanradiohistory.com

Short
“circuited
Plug

Fig. 2. Method to Cut Out One 1. F. Stage

serted, thereby cutting out one stage of
amplification. In using this jack, trouble
might be experienced from coupling due
to capacity between the jack springs, so
a jack with springs spaced as widely as
possible should be used.

The suggestion for eliminating the
dry cell C batteries, made in August
RADIO, has proved a very popular one,
and an improvement in this connection
has been suggested, in regard to the lo-
cation of the two 2-mfd. condensers
bridged across the resistances. The
former arrangement, as shown in August
RADIO, shows the two condensers in
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Fig. 3. Eliminating the “C” Battery

series, with the 124-volt tap to the wire
connecting the two condensers. If one
of the 2 mfd. condensers is connected
so that it i1s shunted across the entire
360-ohm resistance, it will present a
lower resistance path to the alternating
current than with the series arrange-
ment, thereby eliminating any possible
chance of singing due to resistance
coupling.

It might be well at this time to ex-
plain to many readers who have sent in
suggestions why their suggestions have
not been awarded prizes. At least a
dozen letters have been received suggest-
ing the use of cushion rubber sockets for
all eight tubes. As the intermediate fre-
quency transformers do not transmit
audio-frequency to any appreciable ex-
tent, noise due to tube vibration is not
present, and the use of the cushion soc-
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kets is entirely unnecessary. Increasing
the plate voltage of the oscillator tube
increases the amplitude of the harmonics
which the oscillator generates, causes the
set to radiate energy when used with an
outdoor antenna or large loop, and
broadens the tuning. Increasing the
plate voltage and C potentia]l of the in-
termediate frequency tubes does not help
matters, as the amplifier with 45 volts
on the plate will overload the second
detector on local stations unless the
potentiometer is set to low volume, and
the additional plate voltage will not
increase the volume on distant stations.
The addition of a push-pull stage in
place of the last audio-frequency stage
will enable the set to deliver a greater
output, but adds another tube and trans-
former. A C-299 tube, with 90 volts
plate and 414 volts negative grid poten-
tial, will supply a good loud speaker
with sufficient volume to fill an ordinary
room, and, if it is necessary to add the
push-pull stage to accomplish this, it
means that there is something wrong in
the set, either with the audio-frequency
circuit or in the radio-frequency ampli-
fiers. If large volume is desired, it
would be better to use the large size
tubes, with 120 volts plate and 9 volts
negative grid potential, rather than in-
crease the number of tubes and amount
of apparatus.

THE HOT WIRE AMMETER
By JEROME SNYDER

HIS article is for the radio ama-

I teur who transmits. He generally
uses as the indicator of the output

of his set a radio-frequency ammeter in
the antenna circuit. This ammeter is
always of the hot wire type. But why?
Why is not the ordinary type of meas-
uring instrument as used in d.c. or com-
mercial a.c. work suitable for r.f. meas-
urements ? Why is it so difficult to make
a really accurate ammeter for r.f. meas-
urements, while it is relatively simple
to make them for d.c. or commercial a.c.
work? For the amateur knows how
seldom it is that two hot wire ammeters
placed in series read alike in a radio-fre-
quency circuit. These are some of the
questions to be answered in this article,
and although it may not help him trans-
mit across the continent with a single
5-watt tube it will give him a desirable
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insight into the workings of this instru-
ment.

Radio meters must be able to read
accurately at all the radio frequencies
used, say between 100 meters and 10,000
meters. If the mechanism of the meter
has a part which is influenced by the
frequency of the current measured it
will be apparent that the meter can not
be accurate at all frequencies. This
fact immediately excludes from radio-
frequency work all instruments based on
electrodynamic or electromagnetic action.
The behavior of iron varies markedly
with frequency, especially at radio fre-
quency. Hence the usual d.c. instru-
ments with their permanent or electro-
magnets are unsuitable for radio work.
Another reason precluding such instru-
ments from radio work is that the mov-
ing coil in the instrument has induc-
tance. The reactance of a coil varies
with frequency, hence the indication of
the ammeter would vary with the fre-
quency, since the current flowing through
the coil would be limited by its reactance.
Finally the presence of any appreciable
distributed capacity in these meters makes
the meter unsuitable for radio work. A
coil of wire always has some distributed
capacity, and there is always the distrib-
uted capacity of the coil system to the
ground. At very high frequencies there
will be leakage of capacity currents flow-
ing through this stray capacity, hence
the total current to be measured will
not flow through the coil system, but
part will flow through the stray capacity
and will therefore not be recorded. Fur-
thermore the proportion flowing through
the coil and through the distributed
capacity varies with the frequency, since
the reactance of coil and capacity vary
with frequency. Thus it is impossible
to make the ordinary commercial meter
which almost always has coils, iron and
stray capacity in it, suitable for radio-
frequency work.

What then are the requirements for
a good radio-frequency ammeter? Its
inductance must be reduced to a negligi-
ble minimum, so that its inductive react-
ance will be negligible and not dependent
upon frequency. Its capacity must like-
wise be reduced to a negligible minimum
for the same reason. In this way fre-
quency will have but little influence upon
1ts indication. If it has no inductance and
capacity its shape will have to be of the
very simplest sort, such as a short, thin
strip of wire without inductance and
with negligible capacity. When such a
piece of wire is heated by the passage of
an electric current, it expands, the
greater the current and consequent heat-
ing, the greater the expansion. This ex-
pansion is used to actuate a pointer over
a scale and then register the value of the
high-frequency current.

‘The resistance of the hot wire is made
very great as compared with its self in-

Continued on page 54
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What is the best method of measuring
an unknown resistance, where a resist-

can be

75 Lurn ance bridge is not handy?—H. W. P,
Load cor/ Wenatchee, Wash.

1f a voltmeter and milliammeter are avail-

able, fairly accurate resistances
<0002
/ joeozs wos [
Stotor b S e,
Aotor =

Fig. 1. All-Wawe Receiver

Kindly publish a circuit for a tuner
and detector to receive amateur C. W.
and broadcast stations, using two varia-
ble condensers, coupler tube, and bat-
teries.—A. C., Lankershim, Calif.

A circuit dlagram for such a receiver is
shown in Fig. 1. For the short waves, it
will be necessary to use only a few turns

on the secondary, and to cut out the load coil

in the primary circuit.

Please tell me what circuit is very
efficient on 600 meters. Also what is
the best one-tube circuit for 400 meters.

—Y. Y. S. ], Japan.

A good three-circuit tuner for 600 meters
is shown in Fig. 2. In order to build the
set cheaply, it would be advisable to use
honeycomb coils, which are conveniently
wound in 75 and 100-turn sizes. For 400
meters, the same circuit could be used, with
a S50-turn primary, 75-turn secondary, and
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should be typewritten or in ink, written on one side of
blished. Readers are invited to use this service with-
except that 26c per question should be forwarded when personal answer by mail is wanted.

measured by the use of Ohm’s law, where

E=1IR, E being the voltage of a battery

used in making the-measurements, I the cur-
rent flowing through the resistance, milliam-
meter and battery, and R the unknown re-
sistance. For example, if the resistance to
be measured is 100 ohms, and the battery
voltage is 3 volts, when "measured with a
good volt-meter, then the current reading of
the milliammeter will be 30 milliamperes.
If the resistance is very great, the battery
voltage will have to be greater, in order to
obtain a reading on the milliammeter scale,
and, in case the resistance is very low, a
voltage lower than 3 will be required, to
avoid burning out the milliammeter.

Please publish a hook-up similar to
that shown in Fig. 4, Page 37, August
RADIO, except with the addition of
another stage of radio-frequency ampli-
fication, and with 6-volt tubes. Also
please show where a potentiometer may
be connected.—M. S., Valley Cxty, N. D.

The circuit you request is shown in Fig. 3.

What manufacturing company makes
power transformers such as are described
by Paul Oard in August RADIO?

—W. W. L., Unionville, N. C.
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The transformers Mr, Oard mentioned are
those used by the Magnavox Company in
their power amplifiers. The transformers are
not generally sold separately, although no
doubt the Magnavox Company would be
glad to inform you as to where they might
be obtained.

Please publish the “Bridge System” of
rectifying a.c. for high plate voltage.
My transformer has no center tap on it,
to use the other systems. Please tell me
how many plates are necessary to make
.002-mfd. and 1-mfd. condensers. The
mica used is .010 inch thick and § in. x
2 in. wide. Foil is of .003-in. thickness.
Will the mica stand 2000 volts?>—J. W.
C., Calistoga, Calif.

distance at the same time and radiating
energy on the same wave?—T. M. L,
Alameda, Calif.

This is a subject on which there has been
a great deal of discussion. There is no doubt
that the average distance at night, with an
ordinary crystal receiver, receiving from a
500-watt broadcasting station is 100 miles,
but instances occur constantly where stations
have been received over many times that dis-
tance. It would appear that, given a good
crystal, an efficient tuner, sensitive head-
phones, and a listener having sharp ears and
an infinite abundance of patience, reception
over distances up to 1000 miles are quite
common, and the writer is of the opinion
that this is not due to radiating receivers.

- -
+
D.C. . Alvminvm Lead /70V
6o
{l o
Fig. 4. Schematic Diagram of Bridge System of Rectification
Fig. 4 is a schematic hook-up of the In a Neutrodyne circuit, why is the “C”

bridge system. It is assumed that an electro-
lytic rectifier is to be used for converting
the a.c. into d.c. Your .002 condenser will
require three sheets of foil, so that approxi-
mately 1500 sheets will be necessary for 1
microfarad. Such a condenser would be
very bulky unless some means of very tightly
compressing the sheets of foil and mica were
available.

I built a one-tube Super-Regenerator
described in November, 1923, issue of
RADIO, and it works O.K. except for
a whistling sound. Can you tell me how
to get this trouble out of the set?

—C. W. M,, Pryor, Okla.

The whistling you hear is the oscillation
caused by the .012 mfd. condenser. It can
probably be cured by reducing the capacity
of the condenser slightly until the frequency
of the oscillator has risen above audibility.
Try a condenser of .006 and one of .004 mfd.
in parallel, instead of two .006 mfd. con-
densers. If raising the frequency does not
help, the only recourse is to install a filter in
the output, which will greatly complicate the
circuit and cut down the efficiency.

How may a 32-volt farm lighting cir-
cuit be used for operating a radio re-
ceiver without the use of large resist-
ances to cut down the voltage. I have
tried connecting the filaments in series,
but cannot cut out the noise of the
generator.—N. E. J., Ukiah, Calif.

Shunting a 2-mfd. condenser across the
32-volt line where it enters the radio set
will probably eliminate most of the trouble.
Series operation of the filaments is about the
only method possible with economy.

Lately there have been numerous
claims of people having received long
distance on crystal sets of the most com-
mon design. Most people familiar with
radio are aware that from 50 to 75 miles
is the limit of reception on crystal sets.
Is it not possible that these crystal sets,
instead of picking up long distance, are
really getting it from a tube set in the
near vicinity, the tube set receiving long
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battery omitted from the radio-frequency
amplifiers? Would not the addition of the
“C” battery be more economical on the
“B” battery, without affecting the opera-
tion of the set?—B. C. H., Troy, N. Y.
Yes, the addition of a C battery in the
grid circuits of the two radio-frequency tubes
would greatly increase the life of both the
tubes and the batteries. The principal rea-
son why most commercial Neutrodynes do not
employ a C battery is that they are not
licensed under the patents covering the use
of a C battery in a vacuum tube circuit.
For 90 volts on the plate, in the Neutrodyne
circuit, the 'C battery should be 4% volts.

NEW RADIO REGULATIONS
IN AUSTRALIA
By L. S. LANE

Owing to the failure of the “sealed set” to
satisfy the public, the Australian government
revised the regulations under which experi-
mental and broadcasting licenses are issued.
The new regulations are as follows:

(1) Licenses will be issued to class
stations, which will obtain revenue from re-
ceiving license fees, and class “2” stations
which will not receive revenue from license
fees.

(2) Advertisements will be permitted on
both classes of stations, but in each case a
tarif of advertising charges must be
published, and no advertisement may be re-
fused excepting with the approval of the
postmaster-general.

(3) On class “1” broadcasting stations ad-
vertising shall be confined to periods not ex-
ceeding five minutes and aggregating more
than 30 minutes in a regular program, or 60
minutes in 12 consecutive hours. Advertising
will be preceded by a suitable announcement.

(4) Both classes of stations will be per-
mitted to relay or broadcast programs from
other stations by agreement with, and with
the approval of the postmaster-general.

(5) Minimum powers on which the stations
shall operate will be specified in the station
license.

“l”
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(6) The existing licensees shall be per-
mitted to operate class “1” stations, and in
Queensland and Tasmania, where no license
has yet been issued, one class ““1” station will
be authorized in each case.

(7) The two existing licensees in New
South Wales will receive 70% and 30%
respectively of the allotted revenue collected
within the state, and the same allocation will
be made in respect to the two Victorian
licensees—the higher percentage being paid
to the company operating the higher power
station. It is intended that one company in
each state shall operate on a power of not
less than 5000 watts and the other not less
than 1500 watts.

(8) If the apportionments are objected to,
a settlement by arbitration will be accepted
by the government.

(9) In other states the allotted revenue
collected within the state will be paid to the
licensee within that state.

(10) All ‘license fees will be collected by
the government.

(11) Where a reasonable public demand
exists licenses will be expected to establish
additional broadcasting ' (including relay)
stations. In the case of failure to meet rea-
sonable demands, rights will be reserved to
license other broadcasters, and to allot a
proportion of the revenue.

(12) Subject to a satisfactory service being
rendered, the regulations, so far as they relate
to the number of class ‘“1” station licensees,
and to the amount in respect of each class of
receiving license fees apportioned to the
broadcasting licensees, shall not be altered
within a period of two years from the date
of issue. At the end of that period rights are
reserved to revise the position and make such
alterations as may be deemed necessary.

(13) In default of satisfactory service,
reservations are provided to cancel the license
or any portion of the rights secured there-
under.

(14) For the purpose of fixing receiving
license fees, the territory will be divided into
three zones, giving roughly a 250-mile radius
in the first zone, 150 miles extending beyond
the first in the second, and the balance of the
state in the third.

(15) The proposed fees per annum for the
three zones are respectively, ordinary license,
1924-25, thirty-five shillings, thirty shillings,
and twenty-five shillings; 1925-26, thirty
shillings, twenty-five shillings, and twenty
shillings; special licenses for hotels, enter-
tainments, etc., where profit is to result, £10,
£9, and £7-10-0. (£1 equals about $4.50,
and one shilling about $0.22%4.)

(16) Dealers will be licensed, and will be
charged per annum as follows: Zone 1, £5;
zone 2, £3; zone 3, £2. There will be no
restrictions on the design of equipment or the
sale of apparatus by registered dealers.

(17) Experimental licenses will be issued
in cases where the department is satisfied that
the applicant possesses sufficient knowledge to
undertake scientific research and investiga-
tions. The charges will be: Zone 1, twenty
shillings; zone 2, seventeen shillings and six
pence; and zone 3, fifteen shillings. There
will be no stipulation prohibiting the recep-
tion of broadcasting programs or the design
of receiver equipment.

(18) The revenue to be collected will be
apportioned between the government and the
broadcasting licensees. From the ordinary
licensee the government will retain five
shillings, and the balance will go to the
broadcasting companies. The latter amount
is variable, depending upon the zone.

(19) Penalties are provided for breaches
of the regulations.

The administration of the regulations is

entrusted to the postoffice. Owing to the fact
that some people will not bother to take out
licenses, it will be necessary to “police” the
regulations.
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LETTERS TO THE EDITOR

Improving the Tone of Spark
Coil C. W.

Sir: In regard to the article written by
Mr. F. S. Huddy in August RADIO, I have
come across some items that may interest some
of the readers. Most amateurs, when using
spark coil C. W., overlook a good tone. Any
amateur will tell you that the clearer and
sharper the tone, the better it will go out.
Not that the poor tone does not, but it is
more pleasant to read a sharp, clear tone.

At this station a Ford coil was used, but,
as storage battery was the only available
source of power, the vibrator would get off
tone when the battery voltage dropped a little,
and the vibrator had to be readjusted. After
trying several types of vibrators, I got a
R. C. A. chopper wheel and mounted it on
a 6-volt toy motor. Then the wheel contacts
were connected to the coil where the vibrator
formerly was. This gave a clear tone at all
times.

The pitch can be adjusted by inserting a
rheostat in series with the motor wiring as in

BT —

SWITCH
Fig. 1. Pitch Adjustment

Fig. 1. On starting the chopper, it will be
noticed that at a certain speed the antenna
current will increase. This is the best point.
After passing this, the tone will still be good,
but it will not be as strong. This is a better
method than the vibrator, in that it will stay
the same. The wheel should be cleaned about
once a month with fine sandpaper.

The circuit used at 3ADI was the familiar
1-DH. The antenna current was about 0.5,
using an 8-volt battery on the coil.

~

8 volts l
b '

Fig. 2. Circuit Diagram for Spark Coil
C. W. with Chopper

Chopper

This method is used by another amateur in
Philadelphia—3 ABQ—excepting that he built
his chopper wheel. Considering the cost of
the R. C. A. wheel, it hardly seems worth
while, unless the amateur happens to be a
first-class machinist.

Practically any circuit will work with
spark coil C. W., provided the amateur has
patience to tinker with the circuit.

Mr. Huddy wrote that a “mike” can be
inserted in the circuit. It can be used very
nicely with the chopper. This can be done
by connecting the “mike” across the key
terminals and letting the chopper stop with
the brush on a segment.

I have worked the “fone’ about 10 miles.

Although the spark coil here was not very
consistent in getting DX, every once in a
while I could get 400 or 500 miles.

Woest Philadelphia, Pa. ArLraNn R, MUNCEY.

An Apology is Due and Freely
Given for An Unaimed Barb

Sir: Do you not care for the business of
the Jew? I mean both radio bug and manu-
facturer-dealer. Have you ever heard of the
Anti-Defamation League? Is it not a fact
that a wise editor keeps out of his paper any-
thing which might be offensive to any class?

The picture on the cover of your September
issue is offensive to every self-respecting
Jew in the United States. If you had come
out editorially and said that you did not
care to have any Jews buy your paper or
advertise in its pages you could hardly do
your organization more harm than by the use
of the picture mentioned above.

Do you honestly believe that all Jews
would try ‘to make such a bargain as your
picture suggests? Do you mean to insinuate
that none but a Jew would try to drive such
a bargain?

Some of the foremost radio engineers of
the world are Jews. What will they think
of you?

Columbus, Ohio. Rapio JeEw.

Even the Draft Eligibles

Volunteered
Sir: Re Mr. Laizure’s letter in your
August issue and Mr. Sacker’s letter in

September issue.

Mr. Sacker quotes Mr. Laizure as saying
that no quiet hours are observed in Canada,
whereas Mr. Laizure actually states that there
are no quiet hours here. I have an amateur
license and there is nothing in it prohibiting
me from using transmitter at any time. The
fact that most Canadian amateurs observe
quiet hours voluntarily in no way makes
them compulsory.
Duncan, B. C. W. F. REEVES,

Canadian 5CT.

But One of A Million

Sir: Never again!

Never again will 1 write to any of the
broadcast stations nor will I send applause
cards. I have listened night after night to
different announcers asking for cards, letters
and telegrams, and have sent in the cards
asked for, especially to the distant stations
that I have heard and have received the little
printed acknowledgements of those cards and
have felt good about it.

Now, listen to this. XLast month—I be-
lieve it was the second Tuesday evening—I
made a record. I received one of the big
eastern broadcasters on a loop with good loud
speaker volume. I logged the reception, and,
of course, told some of my friends, as you
know any good “fan” would do, and met
with the usual disbelief. I wrote to the sta-
tion giving the names of two of the selections
played and descriptions of two others and
the exact time the diffent selections were ren-
dered and the time that the station signed
off after the usual session of begging for let-
ters commenting on their efforts, and I re-
ceived in return the usual printed card with
the usual half-tone of the usual orchestra on
one side, and on the other something like
this:

“Dear Sir: The selections you men-
tioned were broadcasted from this sta-
tion on a wavelength of 326 meters at
the time you state. Thank you.”

1 am still a liar.
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I know the fans and listeners owe some-
thing to the broadcast stations; in fact, they
owe them an awful lot; but I do believe
also that the listeners-in who have been for-
tunate enough to make a 3,000-mile record
or better through the summer static is en-
titled to a little more consideration than this.
Seattle, Wash. L. F. CroFt

An Ounce of Education Is Worth A
Pound of Legislation

issue of RADIO re-
ceived today. Mentions the single-circuit
pest again. Many nights during the sum-
mer I have been compelled to close down my
supers and amuse myself elsewhere, due to
regenerative bloopers so completely jamming
the air that not one single station could be
received clear. Out here in the country,
where it takes a real “HE” receiver to get
anything decent on speaker during the sum
mer time, it is indeed lovely to have a
blooper riding the carrier for four hours con-
tinuously. Now that radio has been suffici-
ently advertised and that there are cheap
hook-ups available which do not radiate,
there certainly is little left to excuse the use
of bloopers. Congress will probably fiddle
around revising the tariff, etc., through the
coming session and not pass a law to pro-
hibit such sets. Therefore, it is up to the
radio publications td condemn and DAMN
such nuisances until the public is educated.
Reprinting these circuits will cause many be-
ginners to think it is the latest and hook
them up.

Redding, Calif.

Sir: September

E. L. STEPHENS

A Converted Charger

Sir: Not long ago I purchased a sixty-
cycle battery charger of the vibrator type
and used it up to the time I moved to another
city, where the voltage was the same, but at
a frequency of fifty cycles. Of course the
charger would not work at this frequency,
so I set about to remedy this trouble. I de-
cided that the transformer was ail right, so
directed my energy toward the vibrator.
This swung from a heavy piece of springy
steel, for which I substituted a picce of
fairly sfiff tin (the stiffness to be determined
by experiment). The charger worked as
well as it did on the higher frequency.
Long Beach, Calif. ArTHUR H. CrRUMP.

Is It Banana Oil?

Sir: In September RADIO Mr. Oliver W.
Jones tells about his experience with a crystal
detector. I have had a similar experience
about two years ago, while experimenting
with crystal detectors. I was using a Great
Lakes detector stand with a galena crystal,
and I found that, by placing the cat whisker
on the outside of the cup, that the sigs were
coming through QSA. My theory on the
phenomena is: As galena has a small quan-
tity of oil, the cat whisker obtains a thin coat-
ing of oil; then you have an imperfect con-
tact detector; when, * by placing the cat
whisker on outside of cup, you observe the
above phenomena; so there is no such thing
as a thread detector. I suppose Mr. Oliver
W. Jones was using a galena crystal in his
experiments; so that was the phenomena he
was observing. A good experiment is to
place a few crystals in some thin oil for a
few days and then try the crystals out. The
increase in sensitiveness is surprising, espe-
cially if the above experiment is tried out on
old crystals that have lost their sensitiveness
through usage.

Oak Harbor, Wash. STANLEY WAITKUS
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WITH THE AMATEUR OPERATORS

RADIO STATION 3BMN-3CC]J
By Raymopp J. Carr

"Twas in the Pre-war days when 3BMN
took an inevitable tumble from the absorbing
of radio literature to the realization of a
“cat’'s whisker” and loose coupler.  The
larger the coupler, the better it would work
thought the owner. The straight gap 4D
coil, with its romantic piercing screech, from
no meters at all to a point above 25,000,
rapidly injected the fangs of the Ham Bug,
so deep that only a few months found a 10-
watt tube set doing everything but work,
together with the trials and tribulations of an
audiotron and honeycombs functioning only
a fraction of a per cent. The ammeter wig-
gled on a memorial day back in July, 1922,
from said 10-watt set, with motor-generator,
using the 1DH circuit. Just one year of un-
successful hook-ups and patient juggling of
connections.

50 watts was first used, with 750 volts on the
plate, radiating 3.5 amps., the set worked
below normal rating, and kicked to Hawaii,
6000 miles. A Western Electric 50-watter
was overloaded considerably when 1250 volts
were put on the plate at 175 mills, rad. 5
amps. on 185 meters.

The one standby and consistent transmitter
employs a single 5-watt tube in the reversed
feed-back circuit with series feed ; incidentally
the circuit has never been changed since radi-
ation was first obtained (not superstitious hi).
The chemical rectifier, 24 pint fruit jars,
with lead and aluminum electrodes, 1 in.
wide and 5 in. long, immersed in a saturated
solution of borax, has been the old standby
source of rectification for the past two and a
half years. Chemical or Amrad “S” tubes
can be used at present, either with but an
instants throw of two switches, and the pull
of another. The so-called 5-watter thrives
from 600 volts at 75 mills, radiating 2.5

Now listen! A 10x10 shack located 25 ft.
from the house, accommodates the whole gear.
‘The location at Petersburg, Va., is very good,
being on a level tract of land. No dielectrics,
which is unusual for a station in the city.

The antenna formerly consisted of four
wires, flat top; 60 ft. long on 12 ft. brass
spreaders insulated with 20 in. glazed porce-
lain insulators with 8 in. caged lead-in sup-
ported between an iron pole 50 ft. high and
a wooden 2x4, 41 ft. high near the shack.
Just recently the antenna has been changed
to a 6-wire cage, 81 ft. long, on 3.5 ft. brass
hoops. The wires are of No. 12 solid copper
enameled. The counterpoise consists of same
kind of wire on 12 ft. brass spreaders, 18 ft.
high and 100 ft. long. 'The height of the
counterpoise is due to four one-lung peach
trees dotted as if by measurement, along its
effective line. Both leads are brought through
glass tube insulators. ~The ground is very
good for receiving, but tests used with it on
transmitter revealed no better results, so it
was junked.

Entering the shack, you will hardly see a
wire. The owner has tried to combine neat
appearance with efficiency throughout the
station. So many different power sets have
been used at 3BMN that it is hard to sum-
marize, in a general way, the set that was
responsible for the consistency with which
3BMN covers the country. Arranging from
5 watts to 50, but never over. (The actual
output was way over the way hi.) ‘When
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Radio Station 3BMN-3CCJ

amps., an input of 45 watts and an approxi-
mate output of 30 watts on 155 meters, using
a .001 General Radio condenser in series with
antenna. The 165 meters is used most, but
the wave is changed often, 165 being the best
operating wavelength. The apparatus is
so arranged and designed that the leads are
very short and showing very original de-
signing with a very neat appearance. The
complete transmitter is home-built as far as
practical. The genuine mahogany panel that

The Latest Arrangement at 6EB, Operated by L. F. Seefred, an Old-Ti
Calif. He avas recently reported as heard by New Zealand IAX. The piclure on
the left shows the 1066-3000-volt transformers, synchronous rectifier
' and filament transformer. That on the right shows the 2
250-watt tube.
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graces the front of the transmitter on the
table is sugar ham-cured and bears a hand-
some old English engraving of the call letters
and the operator’s private trade mark, show-
ing he takes pride in his handiwork. The
high voltage and filament transformer in-
ductance and grid coil, RF choke, 10,000~
turn iron core choke and rheostat are all
home-made, this putting more kick into the
sensation of working DX.

We are just bound to tell you what's
hooked to the ear muffs. 1BGF low loss,
described in the latest radio periodicals,
which functions to the limit of the claims
made of them. A Grebe CR-13 is also used,
which works FB. The DX reception is
Mexican “GX,” G2SZ, N-PA9, F8AB, and
every state U.S. and all private Canada.
Incidentally all districts of the U.S. have been
copied in two hours. The long wave tuner
is double circuit—two condensers and shunt-
series switch. This affords the necessary
romance of deciphering POZ when the jazz
from KDKA fails to amuse the operator.

On the table at the extreme left can be
seen the portable set, 5 watts with dynamotor
from storage battery. This is used for the
call 3CC]J assigned to 3BMN for such use.

Like most of the hams, DX is the most
sought-for phase of the game; incidentally,
unlike a good portion of the fellows, all com-
munications and cards received are answered.
The signals of 3BMN have been reported in
40 states, Canadian 1-2-3, and 9th districts,
Hawaii,, Panama, Cuba, Porto Rico and
England. 34 states have been worked using
5 watts, together with Porto Rican 4JE—1600
miles, and Canadian 9BL—1200 miles. Best
daylight DX worked is 1000 miles. Fone is
used occasionally, though having been heard
300 miles. The consistent working range
that is maintained throughout the year is
1200 miles. - QSO Florida,—900 miles—
nightly.

During the past two years there has been
only four months of inactivity. With possi-
ble exception of tube-less, antenna-less, or
otherwise, so to speak, the old brass is
pounded daily, and not, maybe, from 5:30 to
7:00, and.10:30 to 11 P.M. and three
mornings a week from 4 to 8 A.M.

3BMN is an important traffic center for
southern messages, having schedules with both
northern and southern stations nightly for
quick and prompt delivery, which the new
O.R.S. requires, Over 50 messages have been
mailed since appointment as O.R.S. and 48
hours is an exceptional delay here. Of late
100 messages is an average, though 1336
were handled one month during the race,
with 3ZO for first place in Brass Pounder’s
League.

mer at Los Angeles,
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NEWS OF THE AMATEUR
OPERATORS
8ALI has been re-issued to Max Bauer,

11407 Scottwood Ave., Cleveland, Obhio;
reports apptd. on 5-watt C. W. and phone.

H. Compton, late of 6AUB, is now oper-
ator on KDLK, S.S8. Cuba, care R. C. A,
50 Fremont St., San Francisco.

QRA of 3RS-3CKC is 817 14th St.,, N. W,,
Washington, D. C. All cards QSL'd.

9AIF is now licensed to Louis Milstein,
and Hyman- H. Milstein, 1115 So. St. Louis
Ave., Chicago, Ill,, 50 watts C. W, 1. C. W.
and phone. All cards QSL'd.

6DF and 6RK, two old-timers, are oper-
ating the Radio Service Co. and KFQH, a
50-watt radiophone at Burlingame, Calif.
They’ll have nothing but talent—on 231
meters.

6BX has been re-assigned to A. Binneweg,
Jr., 524 Fairbanks Ave., Oakland, Calif.

QRA of 6BVG is 6551 National Blvd,,
Culver City, Calif., operated by J. M. Letts.

Herman A. Fisher, ex-2AT, an old-time
commercial op., and author of several articles
in RADIO, stepped off August 2. We hope
his wife will be second op. He is a charter
member and past president of the Radio Club
of Irvington, N. J.

2JL, Jos. L. Roemisch, 841 Lexington Ave,,
New York City, wants the co-operation of
amateurs while he is doing research work on
5, 20, and 75-meter wavelengths in the radio
laboratories of New York University. Special
study is to be made of DX carrying power
and fading.

CIVIL SERVICE EXAMINATION
FOR JUNIOR ENGINEER

The examination will be held throughout
the country on October 8 to fill vacancies in
various branches of the government service
at an entrance salary of $1,860 a year. Ex-
amination will be given in the optional sub-
jects of electrical engineering and radio en-
gineering. Applicants must have been grad-
uated with a degree in engineering, prefer-
ably along the line of the optional subject
selected, from a college of recognized stand-
ing, or must be senior students in such course,
and furnish, within three months from the
date of the examination, proof of actual
graduation. Courses of study along scientific
lines in a college of recognized standing will
be accepted as equivalent to engineering
courses, the amount of such credit, however,
depending on the relation the courses of study
pursued bear to those required in a regular
engineering curriculum.

Applicants who have successfully com,
pleted at least two full years of engineering
study may substitute a year of experience for
each additional year of the college course.
The duties of the position require that ap-
pointees perform such work as routine testing,
preparing specifications for engineering ma-
terial or apparatus, making computations, as-
sisting in conduct of experimental research
tests, compiling reports, handling technical
correspondence, and other related work.

Competitors will be rated on general phy-
sics, pure and applied mathematics, practical
questions on. the optional subject selected, and
education, training and experience.

Full information and application' blanks
may be obtained from the United States Civil
Service Commission, Washington, D. C., or
the secretary of the board of U. S. civil
service examiners at the postoffice or custom-
house in any city.

Readers are invited to send in lists of calls
keard from stations distant 250 miles or mere
frem their own station.

By 4PV, 148 Avant St., Spartanburg, S. O.

(1aap), 1abf, lajx, lazr, lbeu, 1lbdx, (lbgq),
1boa, 1bq, 1lbvr, 1bwj, (lecak), lemx, 1lepj, 1lgv,

(1lmm), (1pl), 1py, (1rh), (1zd), (Z2abt),
(2aey), 2al, 2ana, 2ayp, (2bgo), (2bmr),
(2bgb), (2brb), 2cg, 2¢jj, 2cka, (2cqz), (2¢rq),
(2¢rw), 2evj, 2evu, 2cwj, 2gk, (2je), (2kf),
(2mo), 2my, 2rb, 2rk, 2wz, 2xbf, (3abw),
(8adv), 3aec, 3ahp, 38aky, (3apv), 3auv, 3bco,
8bei, (8bkl), (3bnu), (3buv), 3buy, 3bva,
(3bvl), (3bwu), 3bwt, 3bz, (3cbx), (3cdk),
3cel, (3chh), 3doo, 3fb, 3fr, 3jh, 3jv, (3lg),

3mf, 3ph, 3pi, (3qt), (3sf), (3tf), (3zm), 3zo,
(4aa), 4af, 4ai, 4bg, (4bk), 4bw, 4dt, (4du),
4dv, (4dx), 4dea, 4deq, 4fg, 4fs, 4ft, 4gx, (d4gw),
(4hr), (4hw), (4hz), (4it), 4jd, (4jr), 4l
(41s8), (4mi), 4pb, (4pd), 4pk, 4rh, (4rr), (4si),
(4sy), 4tj, (4un), 5agn, 5aiy, (5akw), (5alz),
(5amh), (5aom), (5ape), 5ck, S5es, 5fm, 5gi,
(5gp), 5iq, (5ka), 5ke, (5nj), 5pa, 5pk, 5us,
(5uk), 5vv, (5wi), 6avj, (8acm), B8aey, B8agp,
8aig, 8aip, 8ajh, (8alw), B8anb, 8app, 8apr,
(8aq), (8atp), 8avd, (8avx), 8awn, 8aws,
(8axf), Bayw, (8bit), 8bjt, (8bkh), 8bkm, 8blp,
8bma, 8bmb, (8bni), (8boe), 8bos, 8boy, 8bqi,
8bqr, (8brc), 8brm, 8btl, 8bvd, 8bvj, (8bvr),
8bvu, 8byk, Bcab, 8cci, Bcee, (8cei), 8chk, 8cia,
(8cjp), (8cmh), 8cnl, 8con, (8crw), (8cud),
8cwp, (8cwr), 8cxm, (8cyi), 8cys, (8dae), 8dfm,
8dgt, (8dhs), 8dki, 8dla, 8dmx, 8dnf, 8do, 8doc,
8doi, (8doq), (8dph), (8dqi), (8dsn), B8fj,
(8fm), 8hc, 8hn, 8lr, 8md, 8ry, 8vq, 8vt, 8wy,
8xs, 8zab, 8zg, (9aa), (9aal), 9aau, 9aps,
(9arp), 9aud, (9aus), (9auy), (9azx), (9baz),
9bce, 9bcx, 9bdp, (9be), (9biw), 9bjz, (9bk),
9bkj, (9bkk), 9blr, 9bmk, (9btk), 9bwf, 9bwu,
9cco, 9cfi, 9cfs, 9cii, 9cmr, (9cwp),
(9¢zb), 9cze, 9dfq, 9dge, (9dgv), 9din,
9dlw, (9mi), 9dmj, 9dpx, (9drc), 9dsa,
9dtk, 9ead, (9ebq), 9efz, 9elb, 9eld, 9eli, 9em,
9kd, 9tf, 9uc, 9vec, 9Ixw.

Canadian—5mb.

Fones—2rb, 4rr, 4it, 4hw, 411, 4si, 8cab, 8bre.

Will QSL on request. Repts on 4PV'S sigs
greatly appreciated and always promptly QSL’E.

By 8RY, Sullivan, Ohio

1gv, low, 1py, 1rv, 1se, laac, labf, lacs, laeg,
lajt, 1alj, 1all, laxz, 1bbp, 1bdx, lcue, lemy,
lepe, 2by, 2cv, 2dq, 2kf, 2le, 2adk, 2agd, 2ana,
2aww, 2azy, 2bck, 2bmr, 2c¢vj, 3bj, 3uu, 3aha,
3bco, 3bta, 3cgs, 4dv, 4hw, 4kl, 4oa, 4rr, 4sa,
4sh, 4tu, S5ez, 5fs, 5kq, 50q, 5wi, 5akw, 5anl,
S5aqw, 6¢fz, 6cict, 7fd, Tno, Tgr, 9es, 9kb, 9nq,
90i, 9ue, 9aad, 9alb, 9amb, 9and, 9aps, 9ash,
9baz, 9beb, 9bex, 9bhd, 9bmu, 9bzi, 9cee, 9cei,
9cgr, 9cii, 9cnb, 9eqz. 9eczq, 9det, 9ddp, 9del,
9dhl, 9djz, 9dlj, 9dmj, 9dng, 9dpx, 9dqe, 9ds],
9dsn, 9elz, 9efy—qra pse?

Specials—1xw, 1xaq, 1lxay, 1lze, 1lzab, 3xav,
3zp, 4xz, 5zb, 5zas, 8xab, 8xba, 8zg, 9xbd, 9zk,
9zt. Can.—Czaa, Czhe, Czxx, Czyk, Czvh, C5go,

By Le Roy Moffett, Jr., 5ZAV, at Sea
Low loss tuner. Tampico, June, July,
August: lei, 4eq, 4fs, 4iz, 5ame, 5aex, 5agl,
5agn, 5ank, 5acj, S5acf, S5amw, 5ajh, 5ail, 5Sagf,
5aen, 5aa, 5bo, 5ck, 5es, Sew, 5gi, biq, 5ii, 5lm,
5nh, 5nn, 5nj (most gsa and consistant), 5ns,
50¢, 50%, 50q, 5pk, 5qx, 5rg, 5to, Suw, 5uk,

5ux, 5vo, 5vu, 5wy, 5xaw, 5xab, 5xbf, 5zas,
6bbh, 9aau, 9ahn, 9amb, 9aim, 9avx, 9bkk,
9cym, 9cee, 9elb, 9eky, 9vm, 9me, 9zt. Mex.—

bx, 1k.
meters.
Puerto, Mexico, July 23rd, 1924: 5alz, 5cc,
5hp, 5rg, 5nk, 5nj, 5ns, 5zb, 5zd, 9dqu, kdka.
Frontera, Mexico, July 25th, 1924: 1xae,
4pk, 5akn, S5agn, 5fm, 5ft, 5hg, 5nj, boq, 5Sus,
5uk, 5vq, 8xao, 9amb, 9dgm, kdka.

Cuban—2by, kdka and wgy on 100

By 5GE, 418 Twohig Ave., San Angelo, Texas

1xae, 1xam, 2¢jn, 3mo, 4ai, 4io, 4jz, 4kl, 4kx,
4pb, 4ql, 6aib, 6ajd, 6alw, 6ama, 6atf, 6avj,
6awt, 6bbh, 6bef, (6bep), 6bel, (6bdi), 6bfw,
6bgh, 6bip, 6bjl, 6brf, 6bra, 6bwl, 6cae, (6ecbb),
6cdg, 6cdn, 6cek, 6cfe, 6¢fz, 6cge, 6ege, 6cgo,
6cgw, 6¢ih, 6¢cmu, 6cng, 6cqe, 6cto, 6dno, (6ih),
6jd, 6ji, 6ka, 6nk, 6pl, 6qj, 6ti, 6rb, 6xad,
6zba, Tahw, 7co, (7no), 7ok, 7td, 7sr, 7zu, 8abm,
8ajz, Baxf, 8Dbtl, 8ed, 8cmu, 8cr, 8cud, 8cwp,
8dfm, 8dgp, 8ge, 8gz, 8xe, 8zg.

Can.—3ni. 4c¢r, 4i0 Special—whu, nkf. Mex
—(ik). WI qgsl on request. Pse mention if
5GE hrd by u.
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By 6BBV, J. Barsby, 618 W. 50th St.,
Los Angeles.

5ado, 5amo, 5a0, 5¢n, 5go, 5lr, 400 6's, 7aak,
7acf, Tacu, 7adg, Tadp, 7aek, 7af, 7ahs, T7aif,
7aiv, 7aj, Tajq, Takk, 7ald, 7av, 7bj, 7em, 7go,
7gr, Tha, Tju, Tjw, Tke, 7ls, ‘Tmf, Tmi, Tno,
70k, Tpz, Trk, Try, Tto, Twm, 7Txa, 9bm, 9bqf,
9caa, Qc{y, 9¢ju, 9cpu, 9dkv, 9dte, 9eam, 9eky,
C5go. Low loss tuner 1 tube used. Pse qs}
my 20-watter.

By 8CUD, George Brown, 56608 Edgewater Drive,
Toledo, Ohio

laei, 1larf, 1bbo, 1lbbe, 1bmj, 1bwj, 1lcecz,
lemp, lom, 1py, 1lgm, 1rv, (1vk), 2ah, 2abt,
2aco, (2aey), 2ajc, 2alr, 2aoy, 2bbx, 2bco, 2bkl,
2bta, 2bmr, (2bgb), 2brb, 2byu, 2cgd, 2chg,
2¢tq, 2cwj, (2c¢pa), 2fb, 2ge, 2kr, 2ky, 2pd, 2rb,
2ry, 2zm, 3apv, 3avn, 3bay, 3bj, 3bme, 3ccv,
3¢kl, 3edk, (3c¢jn), 3cu, 3hz, 8lg, 3oh, 3tf, Btt,
3uu, 3vh, 3qt, 4af, 4bx, (4dx), 4cy, 4it, (4ft),
4nd, (4o0a), 4og, 4py, (4pv), 4rr, 4sb, 4si, 4uf,
4xz, 5aek, (5agn), 5Sagv, 5akn, 5ali, (5apc),
5en, 5fe, 5ft, 5kr, 5mi, 5mnj, (5ru), 5sh, 5ua,
5uy, 5zb, 6awt, 6bwl, (6cgo), 6cgw, 6pl, Tzu,
9dgbr, 9cfi, 9dei, 9aea. North Pole—vdm.
Mex. 1—ij.

By 6AQW, 223 So. Srd St., Enid, Okla.

laaw, laer, 1boa, 1fp, 1gv, 1xam, 2brb, 2¢jn,
2mo, 2meo, 8bwj, 8bco, (3ecdk), 8he, 8jj, 4ai,
4bq, 4dp, 4fg, (4gw)1?, 4jk, 4jr, 4dio, 4pk, 4pv,
4tj, 4tf, dxe, (more 5°'s), (6agk), 6alw, (Bamw),
6apt, (6bep), 6cgw, 6zcd, Tco, Tfd, Taby, Tafw,
8aaj, 8abm, (8cun), (8cwp), (8cyi), 8ij, (8iq),
8xt, 8yu, (mni nines).

Can.—3gg, (3ni). Mex,—(bx)1.

Fones: 5abe, banl 5apz, 5gj.

By 2AEY, R. E. Groebe, 338 El Mora Ave.,
Elizabeth, N. J.

1abs, laco, (laeo), (lajo), lajt, lajx, (1all),
(1bbx), 1bym, lemx, (1gh), (1lzt), 1rq, 1se,
(3acc), 3api, 3avg, (3bez), 3bkl, 3bmn, 8bta,

3buv, (3cdk), 8cdn, 3cfc, 3cge, Bche, (8cka),
3ckl, (8xan), (8bm), (8bu), 8dk, 8lg, (8mk),
3tf, (3qt), (4ft), 4hw, dio, 4it, 4jr, 4pv, 41,

5ape, 5fv, 5mi, 5nj, 58g, 5vv, 5wi, 5zb, 6cgw,
6lv, 8aat, (8acm), Baii, 8ams, 8avd, 8bbf, 8beb,
8bhy, 8bjt, 8bkh, 8boa, 8brc, 8bzf, 8ceci, (8cmh),
8cnq, 8cpq, (8cud), 8cuv, (8cxm), 8daa, 8dgo,
8dgw, 8dhs, 8dhu, 8djf, 8dmv, (8doo), 8doq,
8dsn, 8dtw, 8bp, 8cb, 8gz, 8hv, 8ku, (8uf), 8wo,
8wz, 8rh, 8rj, 8sf, 8tt, 8zg, (9aaun), 9afk,
9arp, 9biu, 9bmu, 9bsf, 9cfk, 9djz, 9dyy, 9hk,
9hw, 9vm.

Can.—2bn, (8oh). Will gladly send printed
card to any of above stations. Pse gsl if u ever
hr me.

By 6CAN, J. W. Clark, Calistoga, Calif.
5aac, 5ajj, Sakz, S5bx, bane, 5gg, 5lm, 5mo,
50b, 50q, 5ph, 6rg, 5sk, S5ux, 7abb, 7acf, Tahs,
7akk, 7akt, 7ald, 7alk, 7av, T7aek, 7bk, Tea,
7fv, 7gi, Tga, Tgv, 7ij, Tio, 7In, Tma, Tmi, Tno,
7pi, 7pz, Trd, Trw, Try, Ttd, 7tn, Ttq, Tsf, 7zm,
72z, Tzm, 8xs, 9agz, 9ahv, 9ahz, 9aii, 9bex,
9caa, 9cee, 9cfy, 9c¢ja, 9cpu, 9¢vo, 9dkv, 9dng,
9doe, 9dte. 9ss.
Can.—4er, 4gt, 5bf, 5ct, 5gg. Anyone hearing
my 10-watt C. W. or fone pse gsl erd. Tnx.

At 8CJQ, 650 California St., Venice, Califormia

4ft, 4pv, 5aex, 5ajh, Samw, 5dw, 5em, 5ga,
5ge, 5in, 5lg, 518, 5ns, 50q, buk, Sux, 6uy, 5xaz,
6bbh, 6crs, 6rm, 7aek, 7afm, 7agz, T7ahs, Taiy,
7ajq, Takk, 7alk, 7av, 7co, Tdm, 7do, 7dz, 7fa,
7fr, 7it, 7it, Tjw, Tln, 7ls, Tmf, Tmi, Tno, Tok,
7ot, Tpz, Try, 7td, Tvn, 7zm, 7zo, 8bic, 8hre,
8dte. 9aw, 9agl, 9amb. 9awx, 9becb, 9bjk, 9bkf,
9btx, 9bun, 9caa, 9cfy, 9epu, 9dkv, 9dpx, feae,
9eam, 9eli, 988, 9ua, 9zt.

Can.—4c¢b, 4gt, 5c¢n, 5gg, Sgo. 111 Ox-1,

npl, nqw.
By 6CTE, Brookdale, Calif.

4pb, 5agn, 5ajh, 5akn, 6amo, 5bu, 5ef, 5gf,
5lg, 5mi, 5ux, Bxv, (Tagz), (7ahq), (7akk),
(7alk), (7av), (Tem), (7dd), (7dz), (7gr).
(7gv)1 (7kb)| (7kv)| (7]8), (7mf“;| (7110-,
(7Tnw), (7pi), (7pz), (7qy), (Tta), (Tum),

(7vn), 8apn, 8brt, 8bre, 9ado, 9agl, 9ahs, 9bm,
9bng, 9bxe, 9caa, 9ccs, 9cfi, 9cju, 9cpu, 9dbf,
9dkv, 9dng, 9dpx, 9eae, 9eam, 9efy, 9ss, 9zt.
Can.—4gt, (5¢h), (5gg), (5g0). 8Bo. Amer—
Venezuela c9¢g.

By 6CFE, 938 No. Genesee St.,
Hollywood, Calif.

4fs, 5lg, 5fm, (5ak), 5ux, 5in, Sez, 5go, Svo,
5gn, 5ns, 5qh, 5bo, 5rg, So0q, (Bamd), (5ajh),
(6cka), (6bel), (6adb), (6atf), (6cie), (6atz),
(6a0i), (6alw), (8bef), (6pu), 7ju, Tly, 7adi,
7af, Ttq, Try, 7ij, 7od. 7id, 7bj, Tie, 7Tno, 7qc,
7nx, 7Tmf), 7td, 7wm, Tgr, Tls, Tpz, Tif, Tit, Trw,
7ahs, (7akk), 8vn, 8bre, 8cpp, 9aau, 9ado, 9agl,
9amb, (9caa), 9dhy, 9dxy, 9dkv, 9dqe, 9eam,
9eae, 9elb, 9egz, 9zt, 9xbb.

Mex.—bx. Oan.—d4gt, 4cb, 5en, 5go, 9bx.
Anyone hring my 10-watt C. W. pse gsl. AIl
cards answered.
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FROM THE RADIQ_MA

The Exide Chemical Rectifier is a sim-
ple outfit designed for charging storage
“B” batteries and low voltage “A” bat-
teries from alternating current supply. It
will safely deliver a current of 0.3
ampere continuously for 1500 hours with-

out overheating. As it is free from noise,
it can be used while the set is ih opera-
tion. It consists of a lead and an alumi-
num electrode suspended in an electro-
lyte contained in a heavy glass jar with
a hard-rubber top.

The new Heath Socket is equipped with
a rubber cushion to absorb vibrations and
prevent microphonic effects. It has self-
cleaning contacts made of reinforced

phosphor bronze set into grooves molded
in the base so as not to become loose.
It is suitable for either panel or table
mounting.

i B
.

-
——

¢ O

The Grebe Synchroscope is a new broad-
cast receiver using two stages of tuned
radio-frequency secured by a new type
of fieldless inductance (the “binocular
coil”) in combination with a wvariable
condenser whose scale gives equal spac-
ings for various wavelengths and thus

avoids. crowding the short-wave stations
toward the lower end of ‘the scale. It
employs tangent verniers and horizon-
tally-mounted ‘dials projecting through
escutcheon plates on the panel. Plug and
Jack control has been supplanted by a
new input method which gives six gra-
dual variations of volume. It is made
in two types, one using 5 “A” tubes, the
other 6 “99” tubes.

The Pacific Quintet Super-Het Kit con-
sists of an oscillator coupler, three inter-
mediate frequency transformers (iron
core) and a tuned transformer (air core)

PACIFIC
RANGER
SUPER-HET
KIT

BALDWIN-PACIFIC CO.

B

intended for use in building a 45,000-
cycle super-heterodyne.
nished with instructions for assembling
a complete set.

They are fur-

The American Brand
variable condenser with
worm drive vernier com-
bines rugged construc-
tion with low resistance.
Micrometer adjustment of
the entire set of movable
plates is secured by a
100-1 geared vernier., Low
resistance losses are in-
sured by pig-tail connec-
tion and plate supports
without washers, These
condensers are made with
or without worm drive
vernier in 13, 17, 23 and
44 plate sizes correspond-
ing to .00024, .00035,
.0005 and .001 mfd. capa-
city respectively, It s
especially well -adapted
for use in a super-hetero-
dyne circuit.
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The Premier “Crofoot” Condenser has a
minimum capacity of .000007 mfd. and a
maximum of .000516, a tuning ratio of 1
to 74. The rotor and stator plates are of
brass in a semi-straight line plate design.

It is 3 in. in diameter, 35§ in. long, and
weighs 11 oz. One hole is required for
mounting. The soldered connection of
the plates are covered with red varnish
as a means of identification. It has a
high insulation resistance and a low phase
angle loss.

Type No. 6 U. S. Tool Co. Condenser
is typical of a number of new models of
their low loss variable condensers. It is
made with a one-piece stator being
stamped and folded from one piece of
brass, thus minimizing resistance losses.

BACK VIEW

PAT, APPLD FOR

u.S. TOOL co. ;
PRONT VIEW

The rotor plates are htld in position by
a hexagonal shaft. It has a protected
pig-tail connection and a friction drive
vernier giving a 9-to-1 ratio. It has a
tested equivalent series resistance of less
than .08 ohms at 200 meters and .2 ohm
at 500 meters. It is made with capacities
of .00025, .0003, .00035, .0005, or .001 mfd.

The Pacent Balcon is a new balanced
condenser designed for tuned radio-
frequency circuits, or wherever a small
balanced condenser is desired. It con-
sists of two nickel-plated electrodes with

3/16 in, space between ends and inclosed
in a %4-in, glass tube along which a 34-in.
brass tube slides. Maximum capacity is
obtained when the center of the brass
tube coincides with the center of the
space between electrodes.
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After distance,
what do
you want?

cAmplification
without dzstortzon,

F COURSE, you want to hear the distant sta-
tions but you want these loud and clear so a
whole room full of people can understand.

And when you listen to a fine musical program
from your local station it certainly is fascinating to
get all the notes, all the words, and to be able to
close your eyes and just be content.

If you use Acme Transformers in the set you
build and insist on their use in the set you buy,
you are giving your loudspeaker a chance to re-
produce the singer’s voice, the violin’s notes, the
orchestra or lecture, loud and clear, without dis-
tortion.

Send 10 cents today for 36-page book ‘“*Am-
plification without Distortion,” containing many
practical wiring diagrams and many hints for getting
the best out of your set.

ACME APPARATUS COMPANY

Transformer and Radio Engineers and Manufacturers

Cambridge, Mass.

I_ACME APPARATUS COMPANY, _I
Dept. 82, Cambridge, Mass. l

l Gentlemen: Enclosed find 10 cents for copy

I of ‘*Amplification without Distortion.”

o e - | NG TV RS e L
~ for amplification | it i L

City ... ..

e
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IS EMANN

ELECTR.ICAL

EQUIPMENT

Announcing the 6-D Recelver

TYPE 6-D embodies the most modern developments
L inradioengineering, together with unusual design

and workmanship. It meets the most exacting re-
quirements of discriminating buyers.

The outstanding characteristics of this new Receiver
are extreme selectivity, extraordinary distance range
and exceptional clarity. Tuning is very simple. The
6-D 1s a non-oscillating Receiver, and no potentio-
meter or stabilizer is employed.

Step into a radio store and examine this new Receiver.
Ask for a demonstration, and see for yourself its
many superior qualities.

SPECIFICATIONS

Circuit: Two stages of tuned radio
frequency amplification, detector and
two stages of audio frequency ampli-
fication.

Tubes: Five in all. Jacks provided
for either five or four tube operation.

Batteries. Either storage or dry-cells.

Cables: Complete st supplied for “A"
and “B’" batteries.

Wave Zeﬂgt/ﬂj.' 200 to 600 meters,
with uniform efficiency of reception.

Aerial: 75 to 125 feet, single wire.
Panel :

Aluminum, with attractive

crystal black finish.

A perfect body
capacity shield.

Dials: Sunken design. Shaped to fit
the hand and permit 2 natural position
in tuning.

Rbeostats.: Adequate resistance for all
standard base commercial tubes.

Condensers. Single bearing, low leak-
age losses.

Sockets . Suspended on cushion springs
which absorb vibrarions.

Cabiner: Mahogany, with distinctive
lines and high finish. Ample space pro-
vided for “‘B’" batteries.

Price, Without Tubes
and Batteries, $125.00

S\ 2>,
ELSEMARN
= ﬁ\»\\ Z

For Sale by
Reliable Dealers

EISEMANN - MAGNETO -CO RPOR ATION

DETR.O 11 T

44

General Offices: 165 Broadway ,

FRRANCISCO

JSTAN

New York

CHICAGO
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PACIFIC RADIO EXPOSITION

A GREAT SUCCESS

The Pacific Radio Exposition at San Fran-
cisco closed August 23rd with an attendance
of nearly 60,000 people during a six-day
period. A profit of over $10,000 is to be di-
vided equally between the exhibitors and the
Pacific Radio Trade Association, under
whose auspices it was held.

The greatest interest naturally centered
around the 1925 models of complete sets, a
dozen or more of which were given their first
public showing. These were mostly five-
tube tuned radio-frequency sets and eight or
more tube super-heterodynes.

The most marked advance was in the high
grade cabinets for housing the equipment.
They gave evidence of the fact that radio has

| passed from the experimental to the musical

instrument stage as far as broadcast recep-
tion is concerned.

There were many indications of stand-
ardization in appearance and in component
parts. Many of the sets show a marked im-
provement in design and workmanship. Most
manufacturers are stressing selectivity, non-
radiation, simplicity of operation and clarity
of tone. ‘This latter quality is largely de-
pendent upon the loud speaker, whereof
there were a number of excellent models,

The parts for home-made sets were of far
better quality than was available a year ago.
There is an increasing tendency toward
definite test and specification as to electrical
characteristics and also toward compactness
in design. Resistance losses are being mini-
mized and operating efficiency increased.

The show gave the general impression that
there is nothing radically new or revolu-
tionary impending in radio equipment for
some time to come. Changes are due mostly
to refinements in construction. Prices are
about equal for models of equal merit and it
becomes largely a matter of personal prefer-
ence or of salesmanship as to which make is
deemed best for a desired purpose.

NEW RADIO CATALOGS

Publication 3131, from the Cutler-Hammer
Mfg. Co. of Milwaukee, while devoted
primarily to House Wiring Devices, devotes
two pages to C-H radio products, including
rheostats, potentiometers, variable grid leaks,
switches, sockets, and resistance units.

The" Electric Storage Battery Co. has is-
sued several booklets describing the new
Exide storage batteries. The A batteries are
made in 2, 4 or 6-volt sizes, the B in either
24 or 48-volt units.

“The How'and Why of Resistance-Coupled
Amplification” is the subject of a valuable
bulletin from the Daven Radio Corporation
of Newark, N. J. It gives the answers to
a large number of questions asked Zeh
Bouck.

R. Mitchell & Co. of Boston have issued a
complete catalog of SE-AR-DE radio products
which comprise most of the parts used in
home-built sets. A number of good tables
and diagrams are included.

ROST-RADIO
f WR Yo %'Sffﬁwv

HE name FROST-RADIO on a

piece of apparatus, whether
FROST-FONES, Plugs, Jacks,
Sockets, Rheostats, etc., means
highest quality. Your dealer
carriescom- i \ )
pletestocks. ) '
See him to-
day.
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Make the
World of

Music Yours s

HEN a famous soprano sings the
Gypsy Song from Carmen, hear it in
your home exactly as she sings it.

Through ' Music MASTER, the musical instru-
ment of radio, let her voice be crystal clear. Music
MASTER gives to radio life and beauty, lending a
wholly new charm to the wonders of the air.

Music MASTER is not just a loud speaker—it is
a true speaker, a clear speaker, a pleasing musical
instrument.

Radio impulses entering the sensitive precision
instrument in the base are translated into sound
waves, undistorted and faithful to the original voice
or instrument. In the tapered tone chamber of cast
aluminum these sound waves grow clear and bell-
like and, finally, the full, mature tones pour forth in
rich resonance through the Music MASTER ampli-
fying bell of natural wood.

Your dealer knows. Have him send you a Music
MASTER to be proved with your own set.

Dealers Everywhere

fMustic Master Corporation

Makers and Distributors of High-Grade
Radio Apparatus

10th and Cherry Streets

Chicago PHILADELPHIA thtsburgh

Connect Music MASTER 14-inch Model, for $30

in place of headphones. t%‘e H‘:Ane .
No batteries required. 21-inch Model, for

RADIO REPRODUCER No adjusomens Fonece i 555

Tell them that you saw it in RADIO 45
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loud speaker—it's more the result of proper amplification

Jefferson Transformers reproduce the voice and instrument
perfectly, giving the tonc just as it left the micraphone in the
radiocasting station.

Jefferson Transformers allow full amplification without howl-
ing or distortion. Have you tried Jefferson No 41 jn three-stage
audio amplification?

Jeflerson Transformers meet matched construction specifica
tions. Jefferson Transformers are the result of over twenty years
of ‘experience in the design and manufacture of transformers = Be-
fore being shipped every Jefferson Transformer is subject to a
series of exacting mechanical and electrical tests which it must
pass. Thus Jefferson quality is maintained,

And in all these years we have never been guilty of manufac-
turing a high ratio transformer—there’s a reason.

Note how Jeffersons are being chosen by leading radio authori
ties for their circuits—an indication of Jefferson leadership in
periormance

Write for our new booklet,'now on the press, containing
complete diagrams of the newer hookups and big im-
provements on the old ones. 1's free

JEFFERSON ELECTRIC MFG. CO.

427 SOUTH GREEN ST CHICAGO, ILLINOIS

PERFECT reproduction is not just a matter of having a good

J EFFERSO
TRANSFORMERS

00 for this great book
“The RADIO BUSTER”

12 Complete Radio Stories in Fiction

Sent Postpaid Anywhere
Pacific Radio Publishing Co., Inc.
Pacifiic Bldg. 17 West 42nd St. 157 E. Ontario St.
San Francisco New York, N. Y. Chicago, Ills.

Only a few copies left. Order right
now. Immediate deliveries assured.
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BROADCASTING PROBLEMS
Continued from page ‘10
other difference between telegraph and
telephone use. It is perfectly possible to
send a telegram from London addressed
to John Jones in New York by radio
which will be picked up by one of our
radio stations and dispatched to John
Jones by messenger. That is we can
send communications from one individ-
ual to another by wireless telegraph
parallel to the ordinary telegraphic sys-
tem.

This can not, however, apply to the
radio telephone in the use of wave
lengths suitable for broadcasti?g. Here
we can not allow any personal commu-
nications. If we wanted to apply the
telephone to personal communications
such as we have in the normal telephone
service, only seven people could call up
at once in any one neighborhood, and
therefore it has no practical application
for service in personal communications.
Thus we have a further step in regula-
tion. We do not allow any personal
communication by telephone within the
lower range of wave lengths but reserve
it entirely for broadcasting purposes
where millions of persons can be served
instead of only a few. If we allowed
private communication by radio tele-
phone, we would have the air filled with
invitations to dinner or comments on
Lillie’s bobbed hair with a possible ex-
clusion of a speech by the President of
the United States. And in any event
only seven or eight people could com-
municate at once in the whole United
States.

That brings me to another step of
regulation. As I have said, we have
at present a maximum of only ten or
twelve practical wave lengths in any
one vicinity for general broadcasting.
We have about 600 broadcasting stations
and in order that each one of them may
have some right to start things in the
ether we have to divide them in differ-
ent categories as to quality of station,
to group them in zones and to divide the
time among them. We can for. prac-
tical purposes, use the same wave lengths
upon the Atlantic Zone as the Pacific
Zone for the distance of transmission is
such that they do not interfere. Thus
by a sort of staggering of wave lengths
we accommodate more stations. And
when there are more than two or three
stations located in one town in any given
zone we have to arrange for them to
divide the time during the day. The art
is always improving and with the per-
fection of instruments we should be able
to put the wave lengths closer together
and then have more for use as time goes
on.

HE next problem in Governmental

relations is monopoly. If anybody

could get a. wave length perpetually to

himself, he would have a monopoly and
Continued on page 48
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The shell is ORANGE
Bakelite — the base genuine
Thermoplax

At Last—A Radio Socket Worthy of
This Famous Trade Mark

After months of experiment and research the Cutler-Hammer
engineers announce this masterpiece of radio socket design. With
features never before found in any socket, it brings to your set a
degree of efliciency that means added miles of range and hours
of clearer, more enjoyable reception,

Capacity has been absolutely minimized—without sacrifice of
mechanical strength, and its base of ebony black Thermoplax in
beautiful color contrast with the thin shell of orange Bakelite
adds as much to the appearance of any set as this socket’s con-
struction does to its efliciency.

You’ll like all of its many exclusive features—the silvered
bronze contacts that afford permanently perfect contact; the slot-
ted binding nuts; the handy terminals for soldering; the wide spac-
ing of current carrying parts.

You’ll like its appearance—neatness—small size. You’ll like the
way the tube is inserted and removed without twisting. And best
of éll, yowll like the price, goc. This socket that meets the specifica-
tions of the most exacting radio engineer costs no more than most of those
on the market today. Until all dealers have been stocked, you can
be supplied direct from the factory at the retail price plus 10 cents
for packing and postage. Be sure you have the genuine—it will
pay you in every way to refuse all substitutes.

THE CUTLER-HAMMER MFG. CO.

Member Radio Section, Associated Manufacturers of Electrical Supplies
MILWAUKEE, WISCONSIN

s

.
—1CHM

T‘hese Exclusive
Features Assure Better

Reception

Perfect contact. Both sides of tube
prong cleaned when inserted-—no
contact or wear on soldered end.

B
All metal parts silver plated—
perfect contact for the life of the set.
Silver may tarnish but its contact
resistance does not change,

C
One piece contact construction.
The binding post is NOT a part of
the circuit—the wire to the socket
always touches the contact strip
which carries the current direct to
the tube prong—no joints to cause
losses.
D
Convenient terminals for solder-
ing—full length to allow bending
down for under-wiring. Ears hold
wire in place for soldering.

E
Extra handy binding posts—tight
connections with either wrench or
screw-driver. Lock washers hold
terminals rigid.
F
Wide spacing of current carrying
parts both in air and insulation—
true low-loss construction.

G
A minimum of both metal and
insulation for low capacity. Shell of
thin Bakelite—the base of genuine
Thermoplax.
H
The tube is held in place by
merely a vertical motion —no
twisting to separatebuib from base.

The attraélive orange shell helps
identiyy this better socket, but the
famous C-H trade mark both on
the socket and on the orange
and blue box is your

10 SOCKET

genuine proteltion

Tell them that you saw it in RADIO
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any parts.

Phusiformer Circuit—all
Units.
ciency of your set.
radio frequency transformers.

eRoy

&

Phiinifiace

Re-PRODUCES
Original Music
and Speech Perfectly

The fundamental principle of DeRoy
Phusiformers is a sclf-supporting series
of coils telescopically arranged, lying in
a non-inductive field. Far more sensitive
than any radio tuning instrument ever
perfected, bringing in programs from
great distances clear and natural. Dis-
tortion is unknown in any circuit using
DeRoy Phusiformers. The original music
and speech is the only real rival of the
DeRoy re-PRODUCTION. Highly se-
lective, positive as a micrometer. Sta-
tions can be logged—always found at the
same points on the dials. Non-radiating
and non-oscillating.

the

Phusiformer

Newark,

Build ANY and ALL Sets
with This Remarkable Unit

IFTY or more circuits built with DeRoy Phusiformers without discarding
: From the simple crystal set, right on up through the reflex,
inverse duplex, neutrodyne, ultra audion circuits to the famous § Tube
can be made with DeRoy “No-Los” Phusiformer
The easiest and most economical way to increase the range and effi-
Eliminates use of condensers, variometers, couplers and

Write for Literature—mentioning the name of your dealer

Watch for Announcement of the New DeRoy “No-Los”

DE ROY RADIO CORP., 280-286 Plane Street

@
o

fii

. ?/////////;j

=

A set that can be built free
from all external noises,
squeals, howls, and whistles
is worth your consideration.
We guarantee you these ad-
vantages.

List Price $9

Complete with dial

Receiver

N. J.

| casting station.

Distance! The Only
AUTHORIZED COCKADAY COIL

Gets distant stations easily and clearly.
Made in strict accordance with specifications
by L. M. Cockaday, inventor of the famous
Cockaday Four Circuit Tuner. Greater
volume, sharper tuning, maximum selectivity.
Guaranteed. At your dealers—otherwise
write us direct. Price $5.50.

PRECISION COIL COMPANY
209-C Centre Street New York

CRESCENT LAVITE RESISTANCES
Absolutely on-lnductioe

12,000 9 B
48,000 . !
Y - ! List
,33'333} 2 ] 555
?

Special Sizes to Order
Used in all Cireaits. Dealers write for discoants

CRESCENT RADIO SUPPLY CO.,5Liberty St.,Jamaica,N.Y,

REC

THE ULTIMATE IN RADIO RECEPTION
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\‘ First-

\) INSIST ON THE SILVER \}
\\ PLATED AIR CONDENSER \
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Continued from page 46
eventually a property worth millions of
dollars. We have to safeguard that
there should become no vested right to a
wave length on the part of any broad-
This would be creat-
iIng a monopoly of a certain road
through the ether just as important as
if we gave an exclusive right to one per-
son for the navigation of the Sacramento
river. ‘Therefore we must limit the use
of the ether to a definite period of years
or months so that we can under any
reasonable conditions at any time return
the use of this particular wave length to
the Government. At the same time, we
must be careful to give a reasonable con-
tinuity of service to a broadcasting sta-
tion so as to warrant .its erection and
support. We hear a great deal about
attempts to monopolize radio communi-
cation. There can be no real monopoly
if the policies I have laid down are held
to. As a result of these policies, the
Government controls the ether today.

Some of the patents on instruments
give temporary control of the doors in
and out of the ether, but they expire in
time, and I have no doubt that the great
companies who control and manufacture
the apparatus have so fundamental an
interest in the expansion of the art and
in the development of this method of
communication that they will show great
vision in the handling of patent rights.

And in any event, through the policies
of the Department as adopted for re-
taining fundamental control of all the
routes through the ether by the Govern-
ment, there is no danger that any vested
right is established which will ‘run
counter to public interest.

THE third great question in radio is
in the improvement of the programs
so that radio fans may receive constantly
better programs of entertainment, larger
participation in the discussion of public
questions, in vital events and important
news. Every radio fan knows that reg-
ular and positive service can only be re-
ceived over his local stations. Some
fans have instruments that are fine
enough to listen in on distant stations,
but static and other conditions make any
but local service irregular, and of no im-
portance as a question of national com-
munication.

Therefore, from a national point of
view, we must rely upon the local station,
and, in order that we should have a serv-
ice of national events, we must have in-
terconnection of these different broad-
casting stations in important occasions by
the ordinary telephone.

Great musical performances, great ser-
mons, the greater events in the United
States generally occur only in one spot
at a time, and therefore if radio is to
become a great source of serious distri-
bution of such public events, intercon-
nection must be our first concern.

Continued on page 50
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FADA Neutrola Grand
No. 185/90-A
This is the five-tube Neu-
trola 185-A, mounted on
FADA Cabinet Table 190-A.
Price (less tubes, batteries,

etc.) $295,

The high sweet notes
of the violin ~the low

TONE quality—true reproduction of voice and music without
distortion—is one of the outstanding features of the new FADA
Neutrodynes. You hear the music just as it is played or sung.

FADA Neutrodynes can be depended upon at any time, any-
where, to give you the utmost in radio. They operate on a
simple indoor or outdoor aerial and use the types of powerful
tubes which give maximum results. Each bears the stamp of
FADA engineering skill plus the artistry of master cabinet
designers.

You who have deferred buying a radio set—waiting for
someone to produce just your combination of price, perform-
ance, cabinet design and finish—need wait no longer. In the
new complete line of FADA Neutrodyne receivers you can
find exactly what you want.

See your dealer. He will show you a FADA Neutrodyne
that will delight you—in appearance, performance and price.

You have a range from $75 to $295 from which to select—
six models, each a remarkable value.

F. A.D. ANDREA, INC., 1581 JEROME AVE., NEW YORK

rolling bass of the organ

FADA Neutroceiver
No. 175-A
Mahogaay cabinet. In-
clined panel and roomy
battery shelf. Five tubes.
Price (less tubes, bat-

teries, etc.) $160,

FADA Neutro Junior
No. 195
Three-tube Neutrodyne.
A wonderful performer.
Price (less tubes, bat-

teries, etc.) $75.

' ‘o, FA.O. ANDREA INC. WE ‘
Pew, UCENSED BY s
NE DENTY mmosmunc‘?‘a
luunu uas ..D,..,.,
AaiCL AR PATERTE PENDInG: ANO |
oL ey, l———-

l e TRAOL HARN NEG, WS, PAT,OF7,
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Science Perfects
the Grid Leak

’]he Certified Grid [eak

Our Engineers Have Perfected the Grid Leak

RE there stations you can’t get

—is your reception ruined by
distortion? Nine chances in ten,
your grid leak is at fault.

No matter what circuit you have,
if you use tubes, the clarity of your
reception, the distance you get de-
pend on your grid leak. It must
not only be of the right resistance,
it must permit the current to flow
from the grid smoothly and noise-
lessly.

For better reception get an Electrad
Certified Grid Leak of the proper rated
resistance and see what a difference it
will make. Price 50c.

Insist on Electrad Parts

When building or rebuilding your set,
don’t overlook the small parts. Electrad
Certified Parts are all guaranteed.
Indorarials, Lamp Socket Antennas,
Lightning An( sters, Resistance C ouple(l
Amplifier Kits, Velm-Tunels Hydro-
grounds, Glass Grid Leaks, - Variable
Grid Leak and Condenser Combined,
Grid Leak Mountings, Aerial Outfits,
Fixed Resistance Units.

Your dealer has them, or if he cannot supply you, write direct to

ELECTRA

E, 428 Broadway, New York

Dept.

,f v
MI VARIOHM

A scientific variableadjust-
able carbon disc grid Jeak.
Any resistance from %4 to

LEAD -IN

Fits under closed doors or
windows, covered with 3000
volt insulation,

AUDIOHM

Just try an Audiohm

f
Soldered across secondary o

INC.

Like their name, significant of
quality. Durable and powerful.
Bring in distance with a maxi-
mum of volume and clearness.

Type 200. ...5 Volts, 1 Ampere
Detector Tube.

Type 201A. .5 Velts, .25 Ampere
Amplifier and Detector.

Type 199. . 3-4 Volts, .06 Ampere
Amplifier and Detector.

Type 199. . 3-4 Volts, .06 Ampere
With Standard Base.

Type 12..114Volts, .25 Ampere
Platinum Filament.

Amplifier and Detector

“The Rolls-Royce of Radio

Tees.. o $2.50
Type 202....5 Watt,

Transmitters, $3.00
ALL TUBES GUARANTEED

to work in Radio Frequency. Especially adapted for

Neutrodyne, Reflex and Super-Heterodyne Sets.
Shipped Parcel Post C. O. D.
When Ordering Mention Type:

ROLLS-ROYCE TUBE 0. & &% &, " I

30 megohms. onnections. Beware of im- youy (rans.former.
Price 75¢. lctatlonsI | $1.50 with ad-
Mounted $1.00 Price 40c justable bracket
“ROLLS-ROYCE” TOBES
- TUBES

NEWARK,
[E=—=—— St = e e i
fi L T e T T e e S S e ST e
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RADIO FANS

BUILD THE BEST- A
'  SUPER-HETERODYNE THAT
WONT "REPGETATH™

TUNE IN ON PAGES)S

THOMAS N PINEKEERTON |
AT " 163 owat smrom amt
FULL-RATE,RADIOGRAM UNLESS MﬂnKE THERWISE [IRINE

RADIO FOR OCTOBER, 1924
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Continued from page 48

This has been accomplished east of
the Rocky Mountains, where often
enough twenty local stations are con-
nected up to broadcast an important
event. This interconnection has not yet
been extended west of the Rocky Moun-
tains, and is the most important matter
for us to develop for service of Western
radio listeners. President Coolidge’s
acceptance speech was delivered to
20,000,000 people east of the Rocky
Mountains as plainly as you can hear me
from this local station. It was accom-
plished by connecting up many different
broadcasting stations by telephone. The
Eastern public listened to every incident
and every speech of the recent political
conventions; even more clearly than if
they had been in the conventions them-
selves.

NOTHER great question is how we

are going to pay for.the service to
make it self-supporting? The actual op-
eration of broadcasting service of the
country is costing today at the rate of
$5,000,000 a year. There are, except
for a few trivial amounts, no direct rev-
enues to the stations. Up to date they
are supported through their advertising
value to owners or through the desire
of manufacturers to maintain a service
for purposes of developing the art and
stimulating the sale of instruments. = It
is as yet impossible to say whether these
interests will be sufficient to maintain
an acceptable service to the public. It
can be said at once if radio broadcast-
ing shall be overwhelmed with adver-
tising the radio audience will disappear
in disgust. It is as yet too early to fore-
see the solution of this problem of sup-
port, but I am confident that a system
will be worked out.

‘There are some problems in the world
which must be given time for develop-
ment in order that we may have the
most advantageous solution. This is
one of them. In the meantime I am op-
posed to any scheme of imposing a charge
on radio listeners by law.

ANOTHER questlon that is begin-
ning to arise is that of determining
priority of material to be broadcasted.
When stations are interconnected there
will be more material than time. This
implies indirect censorship, or the .or-
ganization of some method of expression
of the wishes on the part of radio listen-
ers as to the material which is broad-
casted. At the present time most of
our receiving instruments when not
blanketed by the local broadcasting sta-
tion can receive programs from three
or four alternative stations. The art
and perfection in instruments are so de-
veloping as to render it possible even
now, with certain kinds of receiving sets,
to receive from several times this num-
ber of stations. This will, I believe,
 Continued on page 52
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To protect the pub-
lic, all genuine Ultra-
formers bear Mr. La-
cault's personal mono-
gram seal (R. E. L)
and are guaranteed so
long as this seal re
mains unbroken.

Send for 32-page
illustrated book, giv-
ing latest authentic
instructions on drill-
ing, wiring, assem-
bling and tuning 6
and 8 tube Ultradyne
receivers.

50c

——)

“J “Jmsm view o (8 TR
“J.UU kg e i) e

Build It With The

ULTRADXDE KIT

Now, the famous Ultradyne Receiver has been so simplified that anyone
can successfully build it with the Ultradyne Kit.

This Kit includes all the special parts required to build the Ultradyne,
designed by R. E. Lacault, the inventor—1 Type **A” Ultraformer, 3 Type
“B* Ultraformers, 1 tuning coil, 1 oscillator coil, 4 matched fixed condensers.

" The Ultradyne incorporates the new “Modulation System™—a decided
departure from the detector arrangement of radio reception used in all other
Super-Heterodynes. This ““Modulation System™ is the latest development
of R. E. Lacault, A. M. 1. R. E. Consulting Engineer of this company and
formerly Radio Research Engineer with the French Radio Research Labora-
tories.

Even Super-Heterodyne Engineers marvel at Ultradyne performance—its
unusual selectivity and great range on the loud speaker.

There is no greater receiver! Now you can build it yourself!

Write for descriptive folder.

PHENIX RADIO CORPORATION

9 Beekman Street, New York City

ALTRADY PE

SUPER-HETERODYNE

Tell them that you saw it in RADIO
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SUPREME

RECEIVER

Tuned Radio-Frequeney
“Satisfies Every Radio Wish’’

Just open the window and have all
the worth while events of the coun-
try brought to your living room.
The Melco- Supreme Receiver is the
lock—open it—turn the dial—that's
the handle—and you will never
want for entertainment in vain.

To really appreciate radio
there is only one choice, the
Melco-Supreme — the set
that brings you the most
distant stations consistent-
ly, with a mellowness and
clarity of tone that Iis
unsurpassed.

Your dealer will demonstrate
it—ask him.

Complete literature on request
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AMSCO PRODUCTS e

Broome & Lafayette Sts.

New York

“B” BATTERIES
EVEREADY

PRODUCT
At Standard Prices

43V. Batteries, tapped
2214V, Batteries, Navy Type
2214V, Batteries, Commercial Type

Latter two types especially adapted to
Cunningham and Radiotron Tubes.

Postage Prepaid Anywhere in U, S.

ETS-HOKIN & GALVIN

Wireless Engineers
10 Mission Street San Francisco
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Registered U.S. Patent Othce

AN IMPROVED AUDIO

Mica Insulated Core laminations eliminate howl-
ing and squealing so prevalent in ordinary trans-
formers. The SUPERTRAN, therefore, assures
unusually long distance re'ception‘with.pleasing
clarity. Write for instructive literature

FORD MICA COMPANY, Inc.

33 E. 8th Street
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New York

Continued from page 50
solve the problem by competitive pro-
grams.

With the present limited number of
stations questions often arise as to
whether political speeches should be de-
livered at a certain hour of the day or
whether that hour is to be given over
to music, religious service, baseball scores
or whatnot. I certainly am opposed to
the Government undertaking any censor-
ship even with the present limited num-
ber of stations. It is better that these
questions should be determined by the
600 different broadcasting stations than
by any Government official. These sta-
tions naturally are endeavoring to please
their listeners and thus there is an indi-
rect censorship by the public. This is
the place where it belongs. What we
must safeguard is that there shall be no
interference with free speech, that no
monopoly of broadcasting stations should
grow up under which any person or
group could determine what material
will be delivered to the public.

Legislation is -before Congress that
would safeguard all of these questions
and maintain Government control of the
ether, would hold open the questions of
free speech and yet permit of the normal
and proper development of the art
through the initiative and ingenuity of
our people.

The department has a fatherly inter-
est in the development of the amateur,
and in helping him along as a matter of
fine stimulative education and recreation
for our boys and for real contributions
in invention that have been made.

We have a vast number of complaints
about one thing or another, which radio
listeners seem to think I might settle
for them. A gentleman in Cuba com-
plains bitterly that he can get nothing
but Protestant sermons over his radio on
Sunday Some complain about too much
jazz music; some complain the music is
too highbrow. Some object to instruc-
tional speeches; some protest at the
speeches of the opposition party. Some
complain about the static, and everybody
complains of interference. No one who
could go over this correspondence would
ever want to undertake the censorship
of the material of broadcasting stations.
You may object to the program sent
out by your station; but then you gen-
erally conclude that he is probably doing
his best. But, if the government were
to send out this program for you, you
would demand its immediate alteration.

But, when all is said and done, there
has dawned upon us a great system of
communication. It has enormous im-
plications. Twenty million people to-
day may listen to an address by the
President of the United States. The
day will come when the whole of our
people may listen to great public pro-
nouncerents, to the programs of great

Continued on page 54
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NEUTRODYNE

E . P ® %
: R?celvers =
% The dominating idea of the Ware Radio Cor- Receivers; the ability to receive the broad- =
= el X . od =
E poration is to build the best receivers that cast programs with absolute naturalness, =
E can be made. The tone quality is the out- free from distortion, and to render musical =
. £ standing characteristic of Ware Neutrodyne programs in all their original perfection- =
| £ e . =
| E ’ I ‘HE sensitivity and selectiv- =
= ity of the Ware Neutrodyne =
= Receivers are remarkable. Near- =
= by broadcasting stations -are =
= tuned out, and the desired sta- =
= tion brought in at the will of =
£ : the operator. g
E Type T The different instruments are =
=SBy Rk e il.lustrated and described on each =
= oy, Reflnauoe st T side of this page, from the mod- Type TU =
e e o sranes sudi Omer.  €rate priced but highly efficient  Brown mahogany or walnuc cabinet, housing =
= ates loud speaker. Outside antenna. Type T to the beautlful Cabinet Loud speaker concealed behind grille. Dry =
= $65.00 without accessories R . cell "A" and "B batteries enclosed in cabinet. E
= model Type WU, with its pow- Dimensions:_ata” high 181" wide 184° =
= o, . . accessories =
= erful equipment and great range =
= of reception. But every one of =
= them has the same wonderful =
= Ware tone quality. =
= Types T and X are our new re- =
= Type X flex Neutrodyne circuits, giving =
R B S S the equivalent of one additional =
= alnut inet, igh, 21 ide, ’ . =
S deep Drycell "A”and "B batteries enclosed  tube in each case; and they are =
= in cabinet. Reflex neutrodyne circuit. Four =
= dry cell tubes, one reflexed; two stages tuned the ﬁrSt neutrOdyneS to be Oper- =
= radio frequency amplification, detector, two . =
= stages audio, equivalent to five tube circuit. ated SUCC@SSfUHy Wlth dry Ce'll ; =
= Double-scaled voltmeter indicates voltages of =
= “A’ and "B batteries. Indoor or outdoor an- tubes. Type XU =
E tenna. . : . : . =
= e $150.00 without accessories There 1S a Sense Of pr lde n the (See WU for cabinet open) =
= X Brown mahogany or walnut cabinet, with pan- =
= Ownershlp Of a Ware Neutro- els of contrasting shades. Embodies Type X =
. , N Circuit. Loud Speaker concealed behind grille =

E dyne Receiver that is fully jus- at top. below which a desk leaf urns down, ex- =
= . o t 5 - =
= tified by its performanoe, Poriee: enclased. in cabinet. Dimensions: 47 =
= high, 7.7;/57"5\\881& g&%"fleep. . =
= .00 without accessories =
= To obtain the utmost satisfaction, in- =
E vestigate the various receivers on the =
= market, but be sure to hear the Ware =
= before reaching a decision. =
= Type W =
= Walnut cabinet, 8% high, 2114 wide, 103" =
= deep. Neutrodyne, not reflexed, using five =
= vacuum tubes—two radio, detector, two audio =
= —and storage battery. ‘B’ batteries enclosed =
= in lcabinet.f __ADgublg-stc_:glgdbvtotltmeter Iinccl!icates =
= tages an atteries. naoor or —
T Gaind RADIO CORPORATION =
; $175.00 without accessories: 529'_ 549 “'VEST 4274 STREET =
= NEW YORK =
= Send for catalog ( =
= Type WU =
= DISTRIBUTORS (See XU for cabinet closed) =
= Progressive Musical Instrument Corp., A. R. Rodway, Commercial Associates, Brown mahogany or walnut cabinet, with pan- %
= NewYork N.Y. Chicago, Il Inc., S e e W
= Dalrymple-Whitney Radio Corp., Estey Company, Los Angeles, Calif. at top, below AL leat farr cllgwng,r:;x? =
= New York, N. Y. Philadelphia, Pa. C. A. Richards, Inc., posing the panel. Storage and dry cell bat- =
= Cohen & Hughes, Inc., Lucker Sales Co., (Foreign Distributor), ;elg}‘:'s 2";’%95\3?&‘"1 g%"y“gze o Dimensions: 44 =
E Baltimore, Md. Minneapolis, Minn. New York, N. Y. " 7$300.00 without accessories =
E Licénsed by-the Independegt Radio Manufac>turers, Inc.,, under Hazeltine Patents Nos. 1,450,080 and 1,480,228 and patents pending, g
= and the trademark "Neutrodyne,  registered in the U. S. Patent Office, Certificate No._172,137. =
( ?llllllllIIIIIIIIIIIIIIIIIIlllIllllIIIIIIIIIlllll\llllllllllllllIllllIIIlIIlllIIIllIIIIIIIlllIlIIlllllllllllIlllIIllIIllllllIIIIllllIIIIllllIIIIIllllIllIlllllIlIlIlllllIlIIIIﬂlIlIIIIIllllIIIIIIllIlIIIlIIIIIIllllIlIlIIIIIIIIIlIIIlIIlIIl1IIIIlIIIIIlIlIIIIlIllIlIIllllllllllllIlIlIIIIIIIIIIlIlIIIIIIIIIIIIIIIIIlIIIIllllllIlllIlIllIllIIIIIIIIIIIIIIIIIFT:
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Partners for Power

For clearness, distance and pleasure
from your radio—your storage
battery needs its partner —the
Tungar Battery Charger.

Tungar keeps the battery at top
notch—always ready for you to
get every program.

Attach Tungar to the house circuit

Tungar is one of
the many scientific
achievements con-
tributed by the G-E
Research Laborato-
ries toward the won-
derfuldevelopment of
electricity in America.

Tungar Battery Charger op-
eratesonAlternatingCurrent.
Prices, east of the Rockies
( 6o cycle Outfits ) —zampere
complete, $18.00; 5 ampere
complete, $28.00. Special
attachment for charging 1207
24 cell “'B”’ Storage Battery
$i. oo. Special attachment for
charging 2 or 4 volt “A”
Storage Battery $1.25. Both
artachments fiteither Tungar.

for overnight charging of radio and
auto batteries and be free from
care.

Sold by Electrical, Auto-accessory
and Radio dealers.

Tungar—a registered trade mark—is found only
on the genuine. Look for it on the name plate.

Merchandise Department
General Electric Company
Bridgeport, Connecticut

GENERAL ELECTRIC

4SE-13

54

Wholesale Distributers

Lm

of Nationally Known

RADIO

([)ﬂ%ﬂl{ SUPPLIES

Since 1921
Hﬁg(ﬂ) DEALERS send for price /ist
we

and discount sheet

354-A Seventh Ave.

New York City

Lefax Free!
A copy of the new 7th edition
of the Lefax Radio Handbook

given free with one subscription

to “RADIO” for one year. l
Full price $2.50

“RADIO”
l Pacific Bldg.  San Francisco |
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fessors.

Continued from page s2

artists. They may participate in great
events. They may do so at their own
fireside. They may combine in it the

enjoyment of the whole family. The
present possibilities of extension of good
understanding, of high stimulation to
thought and learning of which we have
had no parallel since the invention of
printing—if it be applied with truth, if
its use be free from malice, if it be the
vehicle of moral stimulation, it will be-
come the handmaiden of the print in its
influence in our national progress. It is
of tremendous import,—and it is my
business as Secretary of Commerce to
see that nothing happens in the ether
that disturbs its orderliness and its
rapid development,—and that we shall
preserve the ingenuity of our people for
its perfection.

[Editor’s Note: This article is the
text of a talk given by Secretary Hoover
at the opening of the Pacific Radio Ex-
position at San Francisco on August 16.]

CHOKE COIL AMPLIFIER

Continued from page I5
3/16 in. being sufficient to accommodate
the two amplifier tubes, voltmeter, rheo-
stat, and shelf with associated apparatus.
The amplifier will operate a small loud
speaker with good volume, but, in case
it 1s desired to furnish great volume for
a large room, it would be well to add a
power stage using a larger tube, such as
theUV-201A or C-301A, with 130 volts
on the plate and 9 volts negative grid
potential. An additional 1-mfd. conden-
ser will also be necessary, between the
negative and positive 130-volt battery
termipals, to prevent howling.

THE HOT WIRE AMMETER

Continued from page 36

ductance to eliminate the latter. For
that reason it is always made of high-
resistance wire such as nichrome, man-
ganin, or german silver. Skin effect,
with its variation of resistance for varia-
tion in frequency, is overcome by using
wire with a diameter not to exceed 14
millimeter.

In order that such small wires or
strips may handle larger currents sev-
eral of them are connected in parallel.
being equally spaced around the circum-
ference of a cylinder so as to balance
out inductance effects. In this way am-
meters may be made to accurately cover
a wide range of frequencies and currents.

The Agricultural College at Manhat-
tan, Kansas, is giving a complete series
of radio extension courses covering agri-
culture, engineering, home economics
and general science subjects. The lec-
tures are given by the university pro-
The course started September
15, 1924, and will close April 15, 1925.
The lectures will be broadcast by KFKB
on 286 meters until KSAC is ready for

operation.
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THIS BATTERY WILL
MATERIALLY REDUCE
YOUR OPERATING
COSTS ON HEAVY
CURRENT SETS

e T o i S e e s s

NEW!

Bvercady Heavy Duty 'B" Battery.
48 volts. Three Fahnestock Clips.
Length, 8% inches; width, 4J¢
inches; height, 76 inches; weight,
1334 pounds.

New low price, $4.75

New Heavy Duty 45-volt “B” Battery No. 770

Extra Large Cells—
Extra Long Service ...

Bveready Radio

For maximum “B” Battery economy, use this New Eveready Heavy Duty "A;,,D';Z'Sd'
45-volt “B” Battery, in the following general cases: ?ff;;%;‘é‘r‘;'m
tubes

1—On all receiving sets operating at go volts or more, having four tubes
without a “C" Battery, and all sets having five or more tubes, with or
without a “"C” Battery.
2—On all power amplifiers.
3—On all sets that pull heavy currents from the "B Battery.
Under the above conditions, the New Eveready Heavy Duty 45-volt
““B" Battery will give much longer service than the 45-volt “B" Battery
of usual size.

Bveready 6-volt Storage
“A" Battery

If your receiving equipment falls under any of the above classifications,
you can make a big saving in “B" Battery costs by using this New
Eveready Heavy Duty 45-volt “B” Battery No. 770. Buy it and you get

No.
the biggest battery value on the market to-day! Em;g?ﬁa“
22 34 volts. Six
Manufactured and guaranteed by e o
NATIONAL CARBON COMPANY, Inc. Vel v luran

Headquarters for Radio Battery Information
New York-—San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario

Eveready "C"” Battery
} Clarifies tone and
prolongs "B Battcry
life
L)
.

Radio Batteries

~they last longer

No. 764
Vertical 21 34-volt
“B" Battery
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One is a jumble of wires, a
makeshift arrangement of
instruments. The other is a
neat, well-balanced panel
board assembly.

Is your radio set
a “potato patch”?

The ‘‘potato patch” set is neither at-
tractive in appearance nor efficient in
operation. It is: simply a jumble of
wires and instruments.

Fine instruments should be mounted
on a first-class panel. Use a good bake-
lite panel, preferably Celoron. Arrange
your instruments properly on a Celoron
panel and you begin your radio career
with one less obstacle to clear reception.

Celoron is one of the finest insulating
materials known. It possesses high di-
electric strength and the ability toresist
atmospheric attacks.

It never chips, cracks, warps, or
buckles. It is practically indestruc-
tible.

Celoron has been tested and ap-
proved by the U.S. Navy and the U.S.

Signal Corps. Itisused today by leading
radio manufacturers and by thou-
sands of radio fans.

If you want to build a beautiful cabinet,
use Vulcawood —the new cabinet material.
If your dealer has not received a supply of
Vulcawood, write us. We will send you a
pamphlet telling you how to build a Vulca-
wood cabinet and will give you the address
of the nearest Vulcawood dealer.

Send for FREE booklets
We have prepared two interesting booklets,
‘‘Getting the Right Hook-up with Celoron,’’
and*“‘Vulcawood—the New Cabinet Material,’’
which contain many helpful suggestions for
building and operating a radio set. Send for
your copies now. They are free.

Diamond State Fibre Company
Bridgeport, Pa. Chicago, Iil.
Branches in Principal Cities!
Toronto, Canada London, England

CELORON

BAKELITE RADIO PANELS

Uv-202
C-302 Transmitter..

' We Repair RADIO TU

WD-11, WD-12, UV-200, UV-201, C-300, C-301, DV-6, s
DV-1, DV-2, DV-6A, UV-199, C-299, UV-201A, C-301A, /’ TN
Marconi Moorhead. 6v plain Detector, 6v plain Ampliﬁer.h _ i
Transmitter. . .. \

$2.50 for any type
Dealers’ and Agents’ Special Discount
Mail orders solicited and promptly attended to

H. & H. RADIO CO.

P.O. Box 22-M, Clinton Hill Sta.

e
bt~y 9

1R AR

Newark, N. ]J.
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A ROYAL HIATUS
Continued from page 22
And always his booties gave him
pain.

It was at a reception at the palace, that
the King noted his suffering.

“T'ake them things off that dog’s feet,”
he had ordered.

He had patted Fido the Terrible on
the head and the dog looked up at him
gratefully.

“Any time you can return this favor,
don’t overlook it,” the King had said.

The dog had never forgotten. For
twelve years, six weeks, five days and
three hours he had waited for a chance
to show that he had not forgotten. Now,
with the precious scroll three inches away
from his nose, he kept faith with his
King, and his promise to himself.

T was late that afternoon that a dust-

stained, haggard dog, staggered up
the front steps of the palace and thrust
his way into the royal ante-chamber.
His chest was white with lather, and in
his mouth he carried the precious scroll.
When a page approached him, he jerked
a significant paw toward the royal suite.

“Haben!” he barked. “Haben! Ha-
ben! Ich haben!”

The page departed on a run. He
panted into his Majesty’s presence.

“A dog waits without, sire,” he an-
nounced.

“Without what?”’

“A collar, sire.”

“Well—what about it? If he needs
a collar, give him one. Give him mine
—the stand-up collars, They saw my

neck anyhow.”

The page shifted uneasily.

“He is a German stag-hound, sire.
At least he speaks in that tongue.”

“German?”

“Aye, sire. He said: ‘I have * * #
something, in German. I came at
once.”

The King laid down his screwdriver
and the broken tube socket he was
mending.

“Bring him in,” he said.

The page stepped to the door and the
next instant the great stag-hound, Fido,
the dog who had not forgotten, crouched
at the feet of his master. Into the King’s
hand he dropped the program of the
impending revolution, the precious scroll
on which, hour by hour, was mapped out
the plans of the dastardly plot against
the peace of the nation.

“Ich haben * * *” barked the hound,
softly, and tears dripped from his eyes.

The King laid a kindly hand on his
head.

“I understand,” he said. “So have I.
We both have. You are a brave dog.
For that, you shall head the dog-watch
at the palace gates.”

He unrolled the scroll and read what
was written there, and his eyes blazed.
After a bit he put on his dark glasses to

Continped on page 58.
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Amazingly
ifferent!

Music lovers from coast to coast have learned to divide
all Radio Reproduction into two broad classes.

One class is the reproduction supplied by the Super-
speaker.

The other is the wide variety that comes from all the rest
of the so-called loud-speaking devices.

Between these two classes yawns a veritable Grand
Canyon of Acoustics—the difference between real music
and mere noise. Such is the verdict Jewett owners every-
where proclaim.

We can easily understand this verdict, for we know the
reasons which cause this amazing difference.

These reasons have their beginnings in such fundamentals
as dimensions, materials, workmanship and the appli-
cation of acoustical engineering, available only to experi-
enced musical-instrument men.

Not in even one of these fundamentals does the market
include a duplication of The Superspeaker. Until the
advent of some other instrument which can duplicate
our product not in one but in every fundamental, the
present chasm cannot be bridged.

No extra batteries—nothing to get out
of order—Each Superspeaker shipped
in individual carton—

Vemco Reproducing Unit also fir-
nished separately for Phonograph
Adaptation.

Get our dealer proposition in time to cash
in with Fall Demand.

THE JEWETT RADIO & PHONOGRAPH CO.

5680 Twelfth Street .

CJhe

-

g

-

Detroit, Michigan

Dealers Supply Company

323 South Western Ave., Los Angeles, Calif.

Superspeaker
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We want you to have a copy of Ward’s new
Radio Catalogue.

You will find it a storehouse of information
— adependable guide to the newest and most
important radio developments.

It shows all improved parts and diagrams
of the best hook-ups for the man or boy to
build his own set, as well as the very best
ready-built sets at surprisingly low prices.

Montgomery Ward & Co. are Headquarters
foreverything in Radio. And this Catalogue

shows complete—everything in Radio equip-
ment. Remember we sell only standard goods
— direct to you by mail, and without the
usual Radio profits.

For 52 years, ‘‘Satisfaction guaranteed or
your money back,” has stood behind every
Ward sale. At Ward’s, quality is never sacri-
ficed to make a low.price.

Write for your copy of this 68-page Radio
Catalogue. See for yourself the low prices.
Youmay as well profit by the savings it offers.

Address our house nearest you: Dept. 33-R

ESTABLISHED 1872

Montgoméry Ward &Co

The Oldest Mail Ovder House is Today the Most Progressive

Chicago Kansas City  St. Paul

.Portland, Ore.

QOakland, Cal. Ft. Worth

~— T

The
F F BATTERY
=1 CHARGER
Charges 120 Volt§ of “B”
Battery IN SERIES

Up to 120 Volts “B” battery in series, 6 Volt Radio
“A,” and automobile batteries can be economically
charged with the F.-F. Battery Charger. Simple and.
durable. No costly bulbs used. There are many other
interesting features you should know.

PRICES: Type AB, $21.00; Type 6 for “A’ or Auto
Batteries, $16.50; each slightly higher west of the
Rockies.

THE

FRANCE

MFG. CO.
10323 BEREA RD.
Cleveland, Ohio
75 FREMONT ST.

San Francisco
53 FOURTH ST.
Portland, Ore.

100 VOLT TYPE

YOUR MONEY BACK IF YOU’RE
NOT SATISFIED WITH KIC-O
We have thousands of unsolicited letters of
recommendation. KIC-O ‘‘B’’ batteries will

make good for you, too. Life unlimited. Not
harmed by short cir-

cuiting, over-charg- . )
ing, idleness. Panel l;fl;qe. lyVlth
switches give single | Volts in | Panels
cell variations. Re- 22 | $5.60
charge frgm any 1101; oA || oo 000
volt A. C. line wit

small home rectifier. 32 7.25 | $11.75
Charge lasts 3 to 6

months in detector 18 S50 14.00
PlatERplisle 88 | 12.50 | 17.00
GUARANTEE 100 | 17.50 | 22.50
Your money back on any 145 23.50 | 28.50
KIC-O Battery if not satis-

fied within 30 days’.

Write for full information
on “A” and ‘'B” Batteries.

KIMLEY ELECTRIC COMPANY, Inc.
2661 MAIN STREET BUFFALO, N. Y.
- Storage ‘‘B’’ Batteries—
long service,

Mounted Rectifier. . .$2.50

570N,

Unmounted Rectifier.$1.00 |

low cost. | |
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Continued from page 56

hide the glare, and read on. He was
not a fast reader and it took some time.
When he had finished, he rang for his
cabinet.

“Jake,” he said, when the cabinet
answered, ‘“‘read this!”

The Secretary of State, Foreign Re-
lations, Education, Exports and Im-
ports, Productions, Legal Aflairs, and
Detrimental Increments took the scroll
and read it through. Then he yanked
his nose in and out several times with a
lean thumb and finger.

“It appeareth to me that the annual
outing of the Raspberry boys is about
to take place,” he said.

“Aye,” said the King. “Once a year
they try to get me away from this cinch
I hold by divine right of clampage. So
they thought I slept, did they? They
would raus me from my own palace,
butcher up the guard, and * * *»

He paused, struck by a sudden
thought. His eye fell on the dog.

“You work for Peruna, don’t you?”
he asked.

The tired hound yawned an answer at
him.

“J-Ja!” he said.
“Hum,” said the King.
on this—he and Veronal ?”
“J-Jal!” said the dog.
The King held up grateful hands.

“God bless the German language,” he

“Was he in

said. “We owe that much to the
Kaiser, at least. It is a tongue a dog
can talk.”

He swung suddenly on his cabinet,
every inch a King, except where he was
slightly bald on top.

“I see the whole thing,” he exclaimed.
‘“Peruna has been in love with the Princ-
ess Nervana for some time. It is a plot
to steal her, bend her to his will, leave
me in the lurch, crack the kingdom wide
open, and make himself monarch in my
place.”

“Phew!” said the cabinet. “If he
thought of all that, the old boy is mighty
smart.”

“J-Ja!” said Fido the Terror, scratch-
ing his nose with a tired paw.

“I told you,” shouted the King. “All
right. It’s to be war is it? Fine! We'll
have war. But we’ll have our kind of
war—not Peruna’s. Get me my sword!”’

“But sire * * * your safety, the
safety of your family,” protested the cabi-
net, paling.

“Gwan!” snapped the King.
that sword so I can be official !”’

Ten minutes later, with the famous

“Get

- sword, ‘“Excelsior,” which had never

yet beheaded a woman, or carved a pos-
sum, tied around him with a red tassel,
and flanked by the cabinet and six de-
partment heads, the King grabbed the
telephone and called his chief operator

 at radio station YAWP.

“Hello—that you, Louie?”’ he called
Continued on page 60
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HIGHEST EFFICIENCY
on All Circuits

THE Massachusetts Institute of Technology

is one of the world’s largest and most famous
scientific schools. Its laboratories are fitted
with the latest, most sensitive, most accurate
instruments.

sands Helical Winding

Patented machines, used only by us, wind the
wire in both primary and secondary in coils at right
angles instead of in layers parallel to the core. This
makes adjacent turns of wire in Samson Trans-
formers but sbout 80 turns apart instead of 800
to 1£00 turns apart as in others. That is why Sam-
son HW Transformers have almost no capacity
effect and grenter amplifying powers.

Ask your dealer for these Helical Wound Samson
Transformers:

In a comparative test conducted there by
experts, the SAMSON HW-A2 audio frequency
Transformer showed the highest efficiency and

the least dlStortlon. HW-A2 for Audio Frequency.
HW-Ag2-I Input Transformer }for Pushpull
HW-A2-T Qutput Transformerfamplification.
HW-R! for Radio Frequency.
(Made for three wave lengths: 3,000, 5,000 and
10,000 metres.)

Whether building or buying a receiving set,
insist on Samson Hefical Wound Transformers—
most efficient because of the exclusive Helical
Wound Coils. Write for Bulletin C6 proving
SAMSON Transformer superiority.

TWO RATIOS 3:1and 6:1
Made by
Samson Electric Co.

Manufacturers Since 1882

Factory Canton, Mass.
REPRESENTATIVES:
SAN FRANCISCO PORTLAND
A. S. Lindstrom H. A. Killam
111 New Montgomery St. 312 McKay Bldg.
L.0S ANGELES SEATTLE
Lombard J. Smith G. H. Maire
451 East Third St. 95 Connecticut St.

HELICAL WOUND
]

ansformer
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Latest Radlo Science

Builds Best Circuit Best

Actual construction of Erla Duo-Reflex
Circuits now is vested with advantages
paralleled only by the matchless recep-
tion that is assured.

So much more powerful, tube for tube,
these extra-efficient circuits now, too,
are easlest to build.

Under warranty, factory sealed, the
Erla blue-and-white protective carton
brings every last thing needed for suc-
cess. From synchronizing reflex and

With marked improve- audio transformers, tested capacity con-
ment in ease of control, d b ] ) ] ] h h
ErlaSelectoformera;sureia ensers,balanced crystals,clear throug
range and vol- -
mazimum g ge and)vol: to the drilled and lettered panel, sten
tion arcreduced. $5 each ciled baseboard and full size blueprint,

nothmg islackingforcorrect, confident,
precision assembly by any amateur.

Typifying the perfect simplicity to be
expected, are Erla ingenious solderless
connectors, which banish soldering; so
that the only needed tools are screw-
driver and pliers.

The completed receiver is bound to rep-
resent in their most intensive, accurnu-
latedform, all those superioritiesof tone

Distortionless amplifica-

tion of 3 stages, cxclusive qua]ity, Se]ectivity, range, vo]ume and
in Erla Audio Transform- f ] B Erl o

ers. indicates_their vast ease of control, which make Erla units
supeiiority. Prics $5.00 preferred in any set. Ask your dealer

about Erla knock-down receivers, fac-
tory sealed in the blue-and-white car-
ton, fully warranted. Or write direct,
supplying your dealer’s name.

Electrical Research Laboratories
Dept. H, 2500 Cottage Grove Avenue, CHICAGO

Millionsof Erla Bezelsare
in use, enhancing beauty
and utility in any set. 1"
and ! 4" diameter for 4"
to %' panels. Nickel, black
and gold. Price 20c —30c¢

RADIO INSTITUTE OF AMERICA

TRAINING IN ALL COMMERCIAL BRANCHES OF RADIO

If you cannot attend the Radio Institute of America in person the same instruction can come
to you through our recently inaugurated ‘‘HOME STUDY COURSE’’'—Investigate.

Detailed information free on request.
kORI D Conducted by

“pap THE RADIO CORPORATION OF AMERICA

28 Geary St. Phone Garfield 4200 San Francisco, Calif.
98 Worth St. Phone Franklin 1144 New York City
60 Tell them that you saw it in RADIO

www americanradiohistorvy com

Continued from page 38

into the transmitter. “Well this is M.
H. I said this is M. H. MOST HIGH,
you ass! Yes—His Majesty—sure * * *
Who the hell did you think this was?
* * % Hello * * * aw get off this line.
Hello—say, I don’t have to drop a
nickel * * *this is the palace Tline.
Hello—that you, Louie—All right. Say,
Louie—Listen * * *»

For ten minutes he talked. When he
had finished, the chief operator hung up
the telephone with a dazed look.

“Well, for the love of Mike!” he said.

In the palace the King sat back in his
great carved chair, and chucked a water
cracker up to the pet crow that perched
on the top.

“We’ll show ’em trumps, eh Borah?”
he said.

“We have an hour to wait, sire?”
asked the Secretary of War, respectfully.

“An hour,” said the King, “I’ll take
you on for a round of mah jong! I feel
just like the east wind right now! Let’s
blow into the library where it’s cool.”

AT sundown, daylight losing time,
with the sun already an hour below
the horizon, the Princess Nervana
strolled into the King’s council chamber
—to come face to face with a strange
sight. There, in a tense little group
about a radio instrument on the table,
was the King and his entire entourage of
officials. The King, himself, was in full
uniform with the Order of the Cravat
blazing on his chest.

“Hello, popsy,” cheered the Princess.
“Why all peacocked up in the joy togs?”

“Chut, girl,” said his Majesty. ‘““The
fate of the kingdom swings on the tick
of the pendulum!”

“You don’t say? What’s busted loose
now ?”’

In a few words he told her, those
around him confirming him. The prin-
cess paled.

“Atta boy, dad,” she said, when he
had finished. “You and me both!” Her
face was brave.

The King nodded.

“Spoken like a Princess!” he said. The
officials bowed—all except the Quarter-
master, who was too fat to bow, and
squatted respectfully instead. In the
silence that followed, the deep-toned
chimes of the palace clock boomed in
the great council chamber.

“Five o’clock!” intoned the chamber-
lain.

The King ran his eyes around the

- circle.  Suddenly his sword rang in its

scabbard, and every man snapped to at-
tention.

“For our country!” exclaimed His
Majesty!

“For our country!” chorused the of-
ficials, saluting.

The King reached out a steady hand
and jerked the switch on the radio set—

the set that was tuned to the great na-
Continued on page 62
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AN even better battery and at a
much lower cost! That is what

you will say when you examine the new
Exide “A” Battery.

The composition case including handles
is moulded in one piece, beautifully stip-
pled and finished in glossy black—an
ornament to any room.

Notice the refinements that have been
made—broad inter-cell connectors that
fit close to the top of the battery and
add to its sturdiness. Off-set terminal
binding posts that facilitate hooking the
battery to the set; the same wonderful
Exide plates, the same separators and
the same electrical efficiency as the old
battery—yet lower in cost!

There are, of course, the Exide two-
volt and four-volt “A” batteries for low
voltage tubes. These are midgets in size
but giants in power.

New ““B”’ Battery in glass jars

With the increase in popularity of the
many-tube sets has come the need for a
“B” battery of greater capacity than the

New complete line
of radio batteries

twenty-four volt, 4000 milliampere hour,
rubber cell Exide used with smaller sets.

To meet this need the new Exide “B”
batteries in glass jars were designed.
They are made in two sizes—twenty-
four and forty-eight volts but with larger
plates and greater space for electrolyte,
they have a capacity of 6000 milliampere
hours.

The new Exide rectifier

With this attractive and compact recti-
fier, your “B” battery can be recharged
from your regular alternating house cur-
rent, at a cost that is insignificant because
of its unusually efficient characteristics.

Whatever the size of your set, all of
your battery needs can be filled from the
complete Exide line. These batteries ac-
cepted everywhere as the standard of
quality, are made by the world’s largest
manufacturer of storage batteries for
every purpose.

Exide Radio Batteries are sold by
Exide Service Stations and Radio Dealers.
Ask to see them.

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

In Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto

Exide

New 24-volt Exide “B’ battery in glass
jars, 6000 milliampere hours capacity. Also
made in 48-volt size. Prices $12.00 and

New Exide Rectifier.
nomical device for recharging
your ‘B’ battery from your
house current. $2.00 f. o. b.

The eco-

2-volt “‘A’’ battery for low-
voltage tubes.
in 4-volt size. Prices $5.40
and$7.30respectivelyf.o.b.
Philadelphia.

The beautiful new Exide 6-volt “A’"
battery in one-piece case. Many new
refinements but the same old rugged
power. $14.60 up f.o.b. Philadelphia.

Also made

Famous Exide ‘“‘B’’ battery for
smaller sets. 24 volts, 4000 milli-
ampere hours capacity. $10.00 f.0.b.

Philadelphia.

Philadelphia.

$23.30 respectively f. o. b. Philadelphia.

For better radio reception wuse storage batteries
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MICADONS

Condensers of Fixed and
Permanent Capacity

You will have condensers that maintain their ca-
pacity if you buy Micadons. These accurate Dubilier
condensers are found in over ninety per cent of all
sets made by amateurs and manufacturers through-
out the country. The experts specify Micadons.

The name Dubilier on a condenser has the same
meaning as the name Sterling on Silverware—high-
est quality. There is a Micadon for every circuit—
different types are made for different requirements.

For free booklet showing method of soldering Micadons in radio circuits,
address: 45-49 West #th Street, New York

CONDENSER AND RADIOICORPO RATION

Dubilier

| SUPER.

HETERODYNE

Reprints from “RADIO” by G. M.
BEST. Sent to any address for

25 cents.

PACIFIC RADIO PUB. CO.
Pacific Building—S. F., Cal.

Only a Few Left
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Continued from page 60

tional station YAW P—mightiest of the
three—the station that reached into
every home in the land. As the car-
rier wave struck upon their ears, they
strained forward.

*Special announcement preceeding the
regular evening news bulletins!” came
the voice of the announcer.

The King stiffened suddenly.
as he had ordered.

““There will be no concert tonight at
any of the three national stations,” the

It was

. announcer continued. His Majesty, the

e

King, late today announced that owing
to the fact that power lines leading to
the royal sub-stations have been cut by
agents of the Duke of Peruna and the
Duke of Veronal for political reasons,
the regular programs will have to be
discontinued temporarily. We are op-
erating on storage batteries now * * *”

The rest was drowned in the scream
of berserk rake that rose from the city
beyond the palace—from the throats of
men, women and children, cheated of
their evening’s entertainment, as they
poured from houses, offices and shops in
a tidal wave of blood-thirsty frenzy.

“Down with the Duke of Peruna!”
they shouted. “Down with Veronal!”

Fast, west, north and south they
came, from urb and suburb, from village,
hamlet and farm. They grabbed weap-
ons wherever they found them—the cob-
blestones upon the streets, the aged gun
from behind the door. Many wrenched
the bars from jail windows. Others
carried the tools of their trade in their
hands. Men paused to kiss their wives
or some other woman, a child or a fam-
ily pet, and joined the throng,

Here and there men cursed under
their breath or openly quoted whole sec-
tions from the Bible. Now and then
someone broke into song—a fragment
of a martial air, or a battle song, such
as “The Angel’s Serenade,” which al-
ways drives men to deeds of violence.
The highways grew black with them.
The roads congested. Farmers en route
to the free markets, threw their produce
overboard, loaded their lizzies with
cheering madmen, and turned back—
back toward the drab embattlements of
Joblots castle, where the two Dukes, un-
conscious of the miscarriage of their
plans, chortled over their mint juleps.

It was the King that saved their
wretched lives—the King, whose kind
heart and open face, known to every
smoker of a five-cent cigar, stepped be-
tween them the two conspirators and
certain death. In the palace foyer, into
which the drone of the hurrying mob
came fainter and fainter, he stepped into
a telephone booth and called Useless 456
—the number of Peruna’s private tele-
phone.

“The King speaking,” said His Maj-
esty, when the Duke of Peruna answered

Continued on page 64
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19 IMITATIONS!

A RECORD COMPLIMENT

We have counted 19 imitations of our products. But
the imitator cheats by offering the exterior likeness only.
Scientific achievements defy imitation. General Instru-
ment Corporation eliminates and reduces losses in its
condensers by scientific means available only to manu-
facturers with laboratory facilities equal to those of Gen-
eral Instrument Corporation.

Air, Isolantite, Pyrex, Corantum and Quartz are the
only recognized zero or minimum loss insulations 1n
existence.

General Instrument Corporation insulates with Air,
Isolantite, Pyrex, Corantum and Quartz.

The embodiment of this scientific principle in General
Instrument Condensers makes a certainty of greater dis-
tance, increased selectivity and clearer reception. By
eliminating energy waste these genuine condensers over-
come losses.

IMPORTANT: Pigtails introduce variable
inductance and variable resistance, defeating
accuracy and creating losses. The Bureau of
Standards does not use pigtails on their stand-
ard variable air condensers. Neither does the
General Instrument Corporation.

THE GENUINE COST A LITTLE MORE

BUT ARE

WORTH INFINITELY MORE

Type 52

NOLOSS
Type 51  Type 52

eI
Insulated with

PYREX

4" BAKELITE

DIAL

PYREX
INSULATION T&I)PLE WIPING

BALL BEARING

SOLID ROTORSHAF T

TRIPLE WIPING
CONTACT

< LOW LOSS
Type 46  Type 47

[ ]
Insulated with

ISOLANTITE

UNIFORM MOTION
HELLICAL GEARS
ELIMINATE BACKLASH

Type 46

TRIPLE WIPING CONTACT

ISOLANTITE
INSULATION

PATENTS PENDING

GENERAL INSTRUMENT CORP. -
NEW YORK

gﬁ 3 10

GEyNERAL INsSTRUMENT CORPORATION
MANUFACTURERS OF LABORATORY EQUIPMENT
423 Broome Street, New Y ork
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Radio Enjoyment!

The A-C DAYTON POLYDYNE XL-5 is
offered to those buyers of fine receiving
sets who will demand, above everything
else, positive CLEARNESS OF RECEP-
TION, insuring true radio enjoyment.

Of course, we have included every other
requirement to be expected in a high grade
receiving set.

With an XL-5 you can select your favorite
program, be it orchestral or vocal music,
a speech, or a dance orchestra and honestly
enjoy listening to it. Radio reception with
perfect clarity of modulation, minus discon-
certing interference and distortion will be
yours with this remarkable receiver.

We have also recognized the fact that a fine
set must possess beauty in design and finish
to harmonize with well appointed interiors.

The XL-5 comes to you with a triple guarantee of
satisfaction and at a price that is more than rea-
sonable. Do you know the A-C DAYTON dealer
in your community? Ask him for a demonstra-
tion, or write direct to us and we will see that he
calls on you.

KNOCKED DOWN SET

The A.C Dayton XL-5 can
be purchased in knocked down
Jorm, including all parts, with

' complete directions, for $72.50
h «($76.50 west of the Rockies).

W rite for circular.

'rg\‘ THE A-C ELECTRICAL MFG. CO., Dayton, Ohio

Makers of fine electrical equipment for twenty years

Reputable radio jobbers and dealers will
be interested in our sales plan. Write
for complete information.

Priced at $115.00, less tubes and acces-
sories, the XL-5 is ‘a wonderful value.
(West of the Rockies—$120.00.)

il
'I’\*! i1

el

The Real Programs
Thrill from
of Distant
Radio Stations

f

WHEN you own a Radiodyne you can listen in on programs thousands of miles
away. Jazz music from Chicago—speeches from Washington—opera from
Boston—“Hits” from Broadway—news from “The Coast”—your Radiodyne brings
them to you no matter where you live.

‘Gets Wonderful L—/’TW Works Just As
Results With ﬁ’ A d 10 d y N E  Well Without
60 Foot Aerial i oy ey Loop or Aerial

“I am using a 60 foot outside aerial and

the results are wonderful. I use no ear

phones. Am reaching from coast to

coast with a loud speaker.” on loud speaker, clear and distinct.”
Harry Herz, Milwaukee, Wis. H. N. Walker, Detroit, Mich.

Write for illustrated folder which describes the RADIODYNE n
detail. Every radio fan will be interested in this new type receiver.

Western Coil & Electrical Co., 311 Fifth St., Racine, Wis.

64 Tell them that you saw it in RADIO

“With a 30 ft. wire lying on the floor we
heard 32 stations in one night including
Omaha, Newark, Atlanta and Ft Worth
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Continudd from page 62

in person. “Stick your head out of the
window and listen!”

There was a wait. Presently * * *

“What is it?’ The Duke’s voice was
nervous. “It sounds like a number of
voices.”

“It is,” said the King, placidly. “It’s
several thousand voices. It’s a mob,
Peruna, headed your way and they’re go-
ing to stretch your skin along the top of
the castle until you can play tunes on
it like a violin string.”

“Oh, say not so, sire,” cried the
Duke, changing his hands on the re-
ceiver in his agitation. “What mfans
it?”

The King told him what it meant in
a speech that is still quoted by the As-
sociated Press in presidential messages,
monarchial reviews and other state doc-
uments. He picked his words carefully,
and put them together in a new way. He
invented a lot of new adjectives whose
meaning, however, was plain. When
he had finished, the Duke knew exactly
what it all meant.

“And now,” said the King, “drag that
radio set of yours out on the balcony
and point the loud speaker at the crowd.
I'm going down to YAWP and talk to
them and save your worthless life!”

With tears streaming down his cheeks,
the defeated Duke dropped the telephone
and rushed for the radio. While the
Duke of Veronal aided him to skid it
onto the balcony just beyond the south-
ern portcullis, he repeated all he could
remember of what the King had said—
which was not much. But Veronal got
the idea, and his knees fell to cracking
like a pair of aged castanets.

“The horn—quick, the horn!” cried
Peruna.

The mob was distinguishable now,
clamoring across the flatlands toward the
castle, brandishing its crude weapons,
coming steadily like a huge, ruthless
snake. The Duke of Peruna turned on
his receiving set and kicked in all his
amplifiers, his companion beside him.

“Give her the gas!” muttered Veronal,
brokenly. “Give her the gas!”

In a high-powered machine the King
and Nervana, with all the officials that
could cling on the running board, hur-
ried to station YAWP. The King
thrust his way into the presence of the
astonished chief operator.

“Quick—turn on the set!” he com-
manded.

The operator gave a look at his stor-
age batteries.

“They are weak, sire, but for the
King!” He bowed low. “For the
King—we will try!”

“Cut the palaver and give us the
juice!” snapped the King, looking quite
impressive, considering the fact that his
suspenders were now hanging down from
excitement.

The operator handled the controls and



www.americanradiohistory.com

-

the great generators sprang into life.
The King stepped to the telephone and
called Peruna again. He was answered
almost immediately, after getting the
wrong number three times. This time
it was Veronal who took down the re-
ceiver.

“Quick, sire, they but clamor at the
castle gates!”

“That’s what I wanted to know,”
said the King. ‘“These batteries are
weak. I didn’t want to waste any. Stick
the loud speaker over the wall and hold
tight !”

He motioned and the operator thrust

the microphone into his hand. He
cleared his throat.

“My people!” he called.

The old familiar words, bellowed
from high up on the Castle wall caught
the crowd and held it.

“My people,”’ said the King. “Un-
prepared as I am this evening, I have
been asked to say a few words to you
on this occasion * * * Well, what I
wanted to say was this: Go home. Forget
it. It’s all a mistake. I know how you
feel about the two Dukes. In fact, you

almost did me a favor. But—don’t do

it. That was all wrong about the

power wires being cut. 1 closed down
the stations myself. It was an official
order. The operator got things balled
up. Tonight has been declared ‘silent
night’ so you can all try for long dis-
tance. Go to your homes and tune in
for the great outdoors. And don’t tear
down them castles. They belong to
me!”

A great cheer burst from the crowd
as the King finished speaking to them
beneath the shadow of Joblots’ walls—
speaking by proxy.

“Viva la King! Long live his Royal
Nibs!”

‘s

#

Resists

Does Not

Hitiit

i

the Most Rigid Tests

EAT and weather changes, that play such havoc

with rubber, are powerless to affect Spaulding

Bakelite-Duresto panels which have never been known
to warp, shrink nor split.

Manufacturers

who desire to build quality
into their products and who
insist on speed and economy
in their plants should write
to our nearest office for com-

lete information on Spauld-
ing Bakelite-Duresto.

Factory:
Tonawanda, N. Y.

Sales Offices—Warehouses
9 R

484 Broome St., N. Y. City.
659 W. Lake St., Chicago.
310 E. 4th St., Los Angeles.
141 N. Fourth St., Phila-
delphia.
15 Elkins St., Boston.
171 Second St., San Fran-

cisco.
509 First Nat'l Bank Bldg.,
Milwaukee.

Highest in dielectric properties and tensile strength, these
panels saw, drill, engrave without chipping—retain
indefinitely a beautiful mirror finish—all made possible
by the special Spaulding process of fabrication.

Insist on Bakelite-Duresto, for the best that money can buy.
Your dealer can furnish standard sizes from stock, individually
packed, special sizes to order.
look for Spaulding Bakelite-Duresto panels in each set you buy.

For a sign of quality apparatus,

Write nearest office for descriptive circular

SpaULDING FiBRE COoMPANY, INC., ToNnawaNDa, N. Y.
[ ]

BAKELITE-DURESTO

Panels - Sheets - Tubes - Rods

- - - = e e £ U8 (24
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Resistance Coupled
Amplification

The tone quality from a Daven
Resistance Coupled Amplifier
1s the most perfect known to the
Radio Art.

The!Daven Resisto-Coupler, illus-
trated, greatly simplifies the con-
struction in building up one of
these distortionless amplifiers.
Sold everywhere. .. .. ... .$1.50

Read ‘“Resistors—Their Ap-
glication to Radio Reception”’
v Zeh Bouck. Price.......15¢

Also read ““The How and Why
of Resistance Coupled Ampli-
fication.”” Price....... 10c

DAVEN RADIO CORPORATION

‘‘Resistor Specialists’
9-11 Campbell St. Newark, N.J
Pacific Representative
‘W. J. Rhynsburger
500 Citizens National Bank Bldg.
Los Angeles

B. R. Linton., Hapeville, Ga., using the I-tube
Knockout set described in this book, hears KF1I,
Los Angeles and many other distant stations reg-
ularly on his loud speaker.

YOU, too, can build a Knock-out distance-getter. This
book tells you how! No ‘‘trick’’ circuits; each of the sets
has been built and tested in the Radio Broadcast laboratory
—where all new cireuits are tried out—under the personal
direction of Arthur H. Lynch. The 9 Knock-out sets de-
seribed in this book were chosen because of the excep-
tional results obtained with them by bundreds of Radio
Broadcast readers. You can buy all of the parts from your
nearest dealer.

The first edition of Radio Broadcast’s Knock-out series
wasg sold in less than 10 days. The second edition—more
data, more photographs—is going fast. If your dealer ean-
not supply you, use the coupon today. 1f dissatisfied we
will refund your money.

RADIO BROADCAST, Doubleday, Page & Co.,
Garden City, N.Y\

I enclose 60 cents in payment for a copy of Radio
Broadcast’s Knock-Out Series to be sent to

65


www.americanradiohistory.com

BAKELIT

TRADE MARK REG. U. S. PAT, OFFf,

Crosley and Bakelite

The Crosley Radio Corpora-
tion of Cincinnati produces
radiosetsat reasonableprices,
with no sacrifice of quality.
The use of Bakelite not only
provides dependable insula-
tion but simplifies quantity
production.

Bakelite is

strong, impervious to mois-
ture and its color does not
fade. Its properties are un-
affected by climaticconditions |
and it does not deteriorate
with age or use.

In both the laminated and
molded form, Bakelite is

mechanically standard insulation for radio.

Write for a Copy of our Radio Booklet S.
Send for our Radio Map

The Bakelite Radio Map lists the call letters, wave
length and location of every broadcasting station in
the world. Enclose 10 cents to cover the cost and we

%ﬁ:dEe:;Is]l‘tg will send you this map. Address Map Department.
RepmanoL BAKELITE CORPORATION

are the registered
Trade Marks for the
Phenol Resin Producta
manufactured under
patents owned by

BAKELITE
CORPORATION

~

THE MATERIAL OF A THOUSAND USES

247 Park Avenue, New York, N, Y.
Chicago Office: 636 West 22d, Street

ELECTRICAL SPECIALTY CO.

Western Representative

443 So. San Pedro St. 75 Fremont St. 1041 Sixth Ave., So.
Los Angeles San Francisco Seattle

CARTER “ONE-WAY” PLUG

Don’t experiment in buy-
ing Radio parts, follow the
lead of the old timers.
They've tried them all—they
know. You’'ll find they buy
CARTER Products.

Note the long springs which hug the cord tip
its entire length. Simplest, easiest, quickest plug
to attach or detach. Insist on the original.

Coast Distributors
Atlantic-Pacific Agencies
Corporation
204 Riaito Building
San Francisco California

s, 7%
je=——cs= = == ==s5= = x U

Any Dealer can supply.

: P 2 i
WedgraTelSy Write us for Catalog
L€ HICA'G O i il
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gown since

And such was their confidence in him,
that they turned right about face, after
giving Joblots’ wall a couple of kicks,
and went home again without slewing
anyone.

The King turned again to the tele-
phone, as the bell tinkled in his ear. It
was the Duke of Peruna speaking—a
much shattered, but wholly grateful old
boy.

“Oh, your Majesty, how can I ever
thank you?” he said.

The King came closer to the trans-

 mitter,

“Did you hear what I said about
those castles—that they belong to me?”

“Yes, sire.”

All right. You make that stick. You
get the deeds to ’em down here by 9:00
o’clock tomorrow morning, or I'll sic
the grand jury onto you for conspiracy.
I can use them castles.”

“It shall be done,
selves ?”

The King considered.

“Aw you two old wrecks go out to
the Old Men’s Home and play check-
ers with each other!”

He banged up the telephone. The
Princess Nervana came forward and
snuggled into his arms.

“And do I get a new gown out of
this deal, popsy?”’ she demanded, archly.

The King gazed at her fondly.

“Out of what deal ?” he asked.

“The castles? You are going to sell
’em, ain’t you?”’

The King stared at her.

“Sell ’em?” he yelled. “With those
battlements that have come down from
the time of the Crusaders? Why, girl
alive, with a couple of poles on those
towers, and a fifty-foot aerial and 1500
volts on the plate, they’d hear me in
Paris! “Sell? Not in 10,000 years!”
And his voice rang clarion clear in the
great operating room.

And our-

sire.

T was the following afternoon that
4 Princess Nervana sat on the edge
of the fountain in the Garden of Dreams
and bit viciously upon a wad of royal
gum with her tiny, perfect teeth. Be-
side her, her mother, the Queen, jug-
gled the colored beads of a cubist stom-
acher and sighed softly.

“There are times,” said the Queen,
softly, “that the King, they father, is—
well, trying!”

The Princess gave her mother an ex-
ceedingly dirty look.

“My distinguished male parent,” she
remarked, “‘gives me the weeping willies.

I’m simply in rags, L haven’t had a
* K kD

But everybody knows what happens
when you start reflexing a plot.
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SHORT WAVE TRANS-
| MISSION

Continued from page 30

| unless he notifies the distant station.
This may seem unnecessary, but, with
the frequency as high as it is, the slight-
est change will very easily change the
wavelength by the small amount neces-
| sary to entirely detune the set for the
receiving operator. The operator should
’ never even come near the transmitter,
or this effect will be noticed. Keying
! should always be done with a relay key
' in the circuit, and the relay controlled
| by d.c. If this is not done, the keying of
| the operator, as he moves his arm, may
even cause the note to flutter. The an-
| tenna ammeter reading can even be
i changed, due to detuning effects, if the
| operator brings his hand into the field
surrounding some of the inductances.
Long handles are not necessary for the
condensers, or anything of the kind, but
simply keep away from the set, and the
| antenna lead as well, if you hope to keep
the note anywhere near enough con-
| stant to receive on a heterodyne receiver.

A. F. TRANSFORMERS

Continued from page 27

| quencies, we lose out on the low fre-
quencies, since the inductance of the
primary is not sufficient to take them up.
It is also well to remember that, while
the range from 100 to 10,000 cycles
covers most of the frequencies in ordi-

O g i et _,._.o

:

¥

|
Frimary 19:“ Seconaary

i i
o— — 0

: Fig. 4. Effect of Distributed Capacity in
| Primary Winding

nary speech or music, there are certain
types of instruments such as the organ
which give out frequencies which are
even lower than 100 cycles, so that it is
desirable to have the inductance of the
primary winding just as high as is com-
patible with the preservation of the
higher frequencies.

A

Ask Your Dealer For a

MONTROSE

VERNIER CONDENSER

A The condenser with genume bake-
ol ’ lite end pieces. Has positive contact

% between the vernier plate and main

: y shaft. Will get the results where

3 others fail, guaranteed to give entire
! ; 5 i satisfaction.
.

MONTROSE MFG. CO.
1333 Fulton St. Breoklyn, N. Y.
e “raffic Cop

2 f the Air g

Add a Ferbend Wave Trap
to your set and “l’ollce"ﬂ‘our
roception. Regulate the Traf-
bJ fic! Gusranteed to tune out any
interfering station. Sent 8050-
ald on receipt of $8.60, or
5. O, D, plus postage.
Send for gu ooklet
Ferbend Electric Co.
17 E. South Water St., Chicago

7 FERBEND
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The New SATURN

Improved Automatic Radio Plug
The famous SATURN Plug radically
improved to meet the latest require-
ments. Neat, polished case of genuine
Bakelite—no exposed metal to produce

capacity effects or short circuits. Re-

member, the big SATURN feature—

no tools to connect—just insert phone
cord terminals into plug. Held in a
vise-like grip—electrically perfect; in-
stantly released by a touch on the small
release lug. A real guarantee backs

every SATURN Plug. Greater value

than ever at the reduced price, 75c.

The SATURN Battery Switch

Velvet—smooth action—the result of per-
fectly balanced blade construction. A slight
pull makes connection! An easy push breaks
it. Fits any panel. Bult according to the
SATURN standard of materials and work-

manship.

LIST PRICE 75c

Easy soldering terminals with crowfoot offset, tinned with non-corro-
sive solder flux compound Rounded corner brass brackets, nickel Perfect

plated. German silver blades with Sterling silver contact points. JACKS

How to Buy SATURN Radio Products

In case your dealer has not yet received his stock of SATURN Products,g
you may order direct, being sure to mention his name. Satisfaction guaranteed '
or your money returned. :

Whrite for our new circular "

H

The SATURN Manufacturing

and Sales Company, Inc.

A Crowfoot
Siight Dept. B Offset
Touch

Releases
the Tips

48 Beekman St., New York City

SATURN Products for
Better Connections

Just Out—The new seventh edition of
the Lefax Radio Handbook. Get a

copy free of charge in return for your

subscription to ‘“RADIO” for one

FREE . year. Full price of this offer—$2.50.

The Lefax book will be sent to you'

= — postpaid. Get in on this big offer right
Only a F_eW on Hand now. Mail your subscription today.

“RADIO”—Pacific Building, San Francisco

Tell them that you saw it in RADIO 67
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No need to adjust the tube in
a bulb set. Why adjust the
crystal in a crystal set? The
Grewol eliminates the only
problem of crystal set recep-
tion—adjustment. Set tightly,
at the factory, to the most
sensitive spot, and made rigid
—you know without doubt
that you always receive on
the loudest spot.

Sold by Good Dealers Every-
where or Direct Upon Receipt
of Dealer’'s Name and $1.50

Patented May 15, 1923
Serial No. 1454997

Infringement subject to
prosecution.

GREWOL
2 in One Crystal

Two surfaces instead of
only one. Double life,
double value.

50c each

Jobbers: Write for
Exclusive Territory!

i AT,

im:mmunuu, mm

cUARANTEED sY

GREWOL MFG. CO.
NEWARK, N.J.

What Is Your
“B’’ Battery Cost?

The Trans-B-former
was designed and de-
veloped by the Kel-
logg Switchboard and
Supply Company, and
fulfills every require-
ment for furnishing
plate current for both
detector and amplifier
of your receiving set.

It is neatly arranged
in a heavy quarter
A sawed oak cabinet,
with glass cover. The binding posts
are clearly marked with the voltage
output.

Positive in operation, and one of the
biggest advances in radio today.

At your dealer’s, $50.00

A,

Chicago

KELLOGG SWITCHBOARD
& SUPPLY COMPANT

1066 W. Adams St.,

JL@@]P]Dh

Distance and Clarity of Recep-
tion, Elimination of Interference,
Convenience in Transportation.

Operates on all Broadcasting
Wave Lengths.

Braided Pure Copper Wire Gives
Maximum Efficiency on all Loop

e S Cost
ea 50to$60more' :

“Have recelved more stations with my
Miraco than I ever received with any
other set costing $50 or $60 more,” re-
ports F. J. Brink, Grove, Okla. ‘**More
than pleased with my Miraco—have 125
stationson_my lo; todate.”—C. Gllland,
Frauklin, Texas, ‘Best set I have ever

u?ed’ Have heard London and Califor-
nia.’

Henry, Verubnnk Village,
.Y. *When you can’t get a program
with the Miraco you need not try any
other set Am getting all over U. 8. with
mine.""—J. C. Brown, Albertville, Ala.

COAST TO COAST RECEPTION
veritied by. Miraco users

lLLINOIS "ElégsNNlAy. MINNESOTA HEARS
. Belleve ernco best oo **Uain my Mlncu gox
market. Have heard sta- reception from comst to
tions al) over U. 8. Also  coast, Cal gary Canada,
Cuba. Hear N. Y. nnd Houston and Dallas, Tex.
Cal. most cvery night.”’ —R. E. Runquist, Cokato
Mrs. ¥. K. Prophet, Paw- Minn
nee. 11l omo HEARS PORT-

§ NORTH DAKOTA HEARS LAND, ORE

eraco works fine. Just

**Miraco hns been work- Bnrd tlanta, New York
ing fine. Have heard from lty. Davenport ampa
coast to coast. Also many Fort Worth, Dallas and
stations in Canada, Haw Portland,Ore. Guessthntla
and Cuba.’’—T. G, Ander- h, ian’t it?—
son, Turtle Lake, N. D. shland,Ohio.
Reports like these from users in evcry state prove
Miraco Tuned Radio Frequency Receivers—at rock
bottom prices—have efficiency of sets costing three
times as much, Two-tube Euaranteed outfit, solid
mahogany cabinet, list price $29.50. Four. tube
guaranteed loud speaker outflt, list price $54.50,
Order direct or

SendCoupon

bul n

o\ TR
= s e w
THE MIDWEST RADIO COMPANY
814 Main Street, Cincinnati, Ohio

Interested in Miraco ( )asadealer ( )asan
agent ( )asauser.

DEALERS
AGENTS
TheMiracoprop-
ogition is a
winner. Write.

AQdress BIoRrs s s ¢ €7 daute - o Bt ba s e Ceasas

Sets.
Instantly Opened and Locked in
Position with Automatic Latch.

FOLDS CONVENIENTLY AS
SHOWN IN ILLUSTRATION
Retail Price $10.00

Sold to the trade through regular
jobbers. Write for complete, illus-
trated circular.

POLLARD BROS. MFG. CO.
3 4038 N. Tripp Ave., Chicago, IIl.

SUPER-HETERODYNE
Reprints from “RADIO”
By G. M. Best

Sent to any address for 25 cents.

Pacific Radio Pub. Co.
Pacific Building, San Francisco, Cal.
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CIRCUITS

Continued from page I8

oscillations are produced, at which point
a loud click will be heard. Beyond this
point incoming signals and static will be
greatly distorted. If the regeneration
is now increased a little further the set
will start to produce violent squeals.
This squealing is due to the fact that the
grid current charges the grid condenser
more rapidly than the grid leak can carry
the charge off and periodic discharges
occur through other paths. As the re-
generation is still further increased the
frequency of these periodic discharges de-
creases and the squeal gradually changes
to periodic thumps occurring two or
three times a second.

In order to adjust the resistance of the
grid leak to its correct value, the regen-
eration control should be adjusted sev-
eral degrees beyond the oscillation point
where the loading up of the grid pro-
duces squeals. If the resistance of the
grid leak is reduced by drawing soft pen-
cil lines connecting the blackened areas,
the frequency of the squeals will increase
and finally disappear entirely. If now
the regeneration control is moved back
and forth through the oscillation point,
no violent click should occur. The
change from the non-oscillating state to
the oscillating state should take place
gradually and smoothly. The value of
the grid leak resistance should be de-
creased until this point is reached. If
decreased too much oscillations will again
start with a violent click when regener-
ation is carried to the oscillation point
but no audio frequency squealing will re-
sult. These adjustments should be made
at a time when the radiated currents
from the receiving set will not bother
other operators. In operating a regen-
erative receiving set the tuning and re-
generation controls should be operated
simultaneously as changes - in the regen-
eration controls will produce slight
variations in the tuning of the set. The
regeneration control should always be
kept just below the point of oscillation
as an oscillating receiver is a small trans-
mitter. - All present-day regenerative re-
ceivers in which the regenerating tube is
connected next to the aerial will radiate
when in the oscillating state. There is
no concrete evidence to substantiate the
statement that single circuit receivers
are worse than coupled circuit receivers
in this respect. The energy radiated
from a nearby receiver combines with the
energy from a distant broadcasting sta-
tion when the station and interfering re-
ceiving set are adjusted to almost the
same frequency. The combination pro-
duces beats which when rectified in near-
by receiving sets are audible.

This principle is used in the reception
of continuous wave telegraph stations.
If it is desired to receive a transmitter

| sending on a wave length of 100,000

Continued on page 70
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Why be Satisfied with a Jumble
of Interfering Stations?

Install a New York Low Loss Grounded Rotor Variable Condenser
in Your Present Set and receive the Full Pleasure of Broadcasting

VERNIER
ATTACHMENT

N

UR NEW LOW LOSS CONDENSER is 1n
O a class by itself — superlatively better —no

other condenser manufactured incorporates
so many vital improvements.

Adjustable cone type bearings, pig tail connec-
tions and stop, straight line capacity, geared vernier
action (which may be purchased separately if de-
sired)—only geared vernier that swings a 4-inch
dial. Dielectric of genuine hard rubber with wide
spacing of plates. In a word a precision instrument
possessing the absolute minimum losses, the maxi-
mum obtainable efficiency, insuring greatest dis-
tance, sharpest possible tuning and wonderfully

clear reception.
.0005 (23 plate) without Vernier $4‘50 Type B

Geared Vernier attachment, complete, $1.50

Unequalled for Super-Heterodyne, Neutrodyne and
all exacting circuits. September deliveries .

PRECISION MICA
FIXED CONDENSERS

“More Uniform Capacity”

Type A—No Clips

Adapted by Leading Heterodyne Manufac-
turers on account of truthful capacity rating.

This is the only laboratory precision-built
condenser on the market, yet sold at a com-
mercial price. It is standard equipment with
some of the largest and most discriminating

OUR SUPER-HETERODYNE KIT at $20.00,
consisting of oscillator coupler, input, and three
matched intermediate air-core transformers, makes
up the best set known to date.

set manufacturers.

Guaranteed for capacity and against leakage
or breakdown.

The following sizes always in stock:

: L. . Capacity Retail Price

Other items of proven superiority : Distortionless OO0IE L BRI e ! pe
Audio Transformers, Tuned Radio Frequency 200025 ' Liiiliieeieaies .35
0005 Y il 35
Transformers. 001 ' iieiieeeeienes 40
, 002 ' aiiiiieecaaennes 40

S00SILE 4, |yt st s s o :
BY PASS CONDENSERS o0 CI R e el o 75
DGR NN i o, Cac ka4l o ) %t ¢ o T Eoe 35 $ .90 .00025, with Grid Leak Mounting

01 1.25 attached, 45c list. Type C

NEW YORK COIL COMPANY
338 Pearl Street, New York City, N. Y.

Pacific Coast—MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Calif.
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5-PLATE
CONDENSERS
Given Free this Month
In return for your subscrip-

tion to “RADIO” for one
year. Full price $2.50.

“RADIO”’
Pacific Building

San Francisco

EVery Question
ANSWERED
for only $1

At last you have under one cover
a Complete Radio Handbook

| JUST OUT
514 PAGES
Compiled by
HARRY F. DART,
E.E.

Formerly with the
Western Electric
Co., and U, 8.
Army Instructor
) of Radio. Tech-
mnically edited by
4 F. H. Doage.

100,000 ALREADY SOLD

O more need you turn from book to
book, hoping to find what you want.
It is all here, in 514 pages crammed full
of every possible radio detail. Written
in plain language, by engineers for lay-
men. Clears up the mysteries, tells you
what you wart to know. A complete in-
dex puts everything within your reach
in a few seconds.

IT EXPLAINS: Electrical terms and
circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, every receiving hook-up, radio
and audic frequency amplification,
broadcast and commercial transmit-
ters and receivers, super-regeneration,
codes, license rules. Many other fea-
tures.

Under one cover. Yes, it is all in
one volume of 514 pages of clear type
with hundreds of diagrams and illustra-
tions. Takes the place of eleven or more
specialized texts, each costing from two
to ten times the dollar you pay for this
single book. Belongs in every radio-
equipped home, on every amateur’s table.
Send $1 to-day and get this 514-page I.C.S.

Radio Handbook—the biggest value in radio
to-day. Money back if not satisfied.

—————— TEAR OUT HERE — — — — — o,
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8261-B, Scranton, Penna.

|

|

1 enclose One Dollar.. Ilease send me—post- |
pald—the 514-page I. C. 8. Radio Handbook.

It Is understood that if I am not entirely |

satisfled I may return this book within flve I

|

]

4

days and you will refund my money.

N € Tt e o g T PO S et

Address..

fm————————

Continued from page 68

cycles (3000 meters) the distant re-
ceiver is set oscillating at a frequency of
say 101,000 cycles. The 100,000 cycle
signal from the transmitter combines
with the 101,000 cycle current in the re-
cetving set and produces a frequency in
the head set equal to 101,000—100,000
= 1000 cycles. The audio frequency
may be changed at will by changing the
oscillation frequency of the receiving set.
The explanation of the production of
beats by interference will be found in
any good book on physics.

4

7&

circuit receiver with excellent results.
Fig. 10 is a circuit for such a set. Obvi-
ously this is a single circuit receiver but
if Fig. 9 is to be called a three-circuit set,
Fig. 10 must be called a two-circuit set,
as one high frequency circuit has been
eliminated.

Regeneration is increased in circuits
like Iigs. 9 and 10 by increasing the in-
ductance of the plate circuit variometer.
The circuit is a capacitive feedback cir-
cuit and makes use of the capacitance
which exists between the grid and plate
of the tube itself. A rise in plate cur-

Mgt

1o

g ¥t

Fig. 9. Variometer Tuned, Variometer Feedback Coupled Receiving Circuit

Fig. 9 shows a receiving circuit
which has been very popular among
amateur telegraph operators. Tuning is
accomplished by the aid of a variometer
in the grid circuit, the distributed capac-
itance of the coils taking the place of a
condenser. This set is often erroneously
called a “three circuit receiver” or a
“tuned plate receiver.” Both of these
terms are misleading. As the plate cir-
cuit is not tuned the second designation
1s entirely incorrect. This circuit might
be designated as a coupled circuit or two
circuit receiver with variometer regen-
eration to distinguish it from a two cir-
cuit receiver using tickler feedback.
There is no logical reason why substitu-
tion of a plate variometer for a tickler
should change a two-circuit set to a
three-circuit set. It is possible to use a
variometer for regeneration in a single

%
75’:

S

Fig. 10. Single Circuit Variometer Feedback
Regenerative Receiving Set
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rent will cause a drop in the voltage of
the plate with respect to the filament and
grid due to choking effect of the plate
variometer. The drop in voltage of the
plate with respect to the grid will elec-
trostatically induce a plus charge on the
grid. The increase in voltage of the
grid tends to increase the plate current
which tends to cause the plate voltage to
drop still further and it is easy to see on
the basis of our previous discussion that
we have the conditions necessary for re-
generation and oscillation. The plate
variometer therefore acts as a variable
choke coil and the plate circuit need not
necessarily be tuned to the frequency of
the incoming signal. 1f the plate circuit
is tuned to the frequency of the incoming
signal the impedance will be high and
in general strong oscillations will be pro-
duced. In tuned radio frequency ampli-
fiers the grid plate capacitance is neutral-
ized to prevent these oscillations. This
will be discussed in a later article.

In general, circuits like Figs. 9 and 10
can not be made to oscillate above 600
meters (below 500 kilocycles) without
large values of inductance in the plate
circuit unless an auxiliary condenser is
connected between grid and plate. They
are, however, very efficient for short
waves and possess the decided advantage
that changes in the regeneration control
do not produce marked changes in the
tuning of the set.
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ChOMPSO
RADIO

Thompson radio products are as fully
developed and as standardized in radio as
is the telephone in wire communication.
Thompson owners do not worry about
how their set and speaker will compare
with “next year’s model.” Perfection
remains Perfection.

Thompson simplicity of operation as
well as Thompson range and power makes
it possible to receive the desired radio
program just exactly as it is given before

the microphone. Those who wish real
radio entertainment at low cost will be

decidedly interested in the Thompson

Neutrodyne Radio Receiving Set—NOW
$125—and the Thompson Speaker—
NOW $28.

The fully developed Thompson Radio
Products at such reasonable prices are
possible only to an organization that has
been making radio products exclusively for
many years.

If your dealer does not handle Thompson radio products, write to us
for descriptive literature and the name of a Thompson dealer near you.

R. E. THOMPSON MANUFACTURING CO.
Manufacturers of Radio Apparatus for the U.S.

Army and Navy and numerous foreign governments

30 CHURCH STREET

FACTORY: JERSEY CITY, N. J.

s

7 7

NEW YORK, N. Y.
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STATIC

Continued from page 24

of signal received by the loop antenna
will be only a small fraction of what it
would be with the other antenna, but the
static interference will be even a smaller
fraction. Hence by a good amplifier the
signal may be brought to a readable in-
tensity and, provided the amplifier in-
creases signal and static equally, the
amplified weak signal from the loop will
be clearer than an equally loud, unam-
plified signal from an open antenna.

2" he

INSTANT CHANGE

RADIO PLUG |

The Sign of
Weston Quality

Weston Electrical Indicating Instruments are
standard the world over. In scientific labor-
atories, power houses, factories, universities
and industrial plants, Weston is acknowledged
the best. Weston was the pioneer and leader.
And for 35 years, this leadership has been
maintained in every branch of the electrical
industry.

The name Weston on an instrument means
distinguishing merit. It protects the buyer.
Every instrument and plug is guaranteed.
Do not be misled by that phrase: *“Just as good
as Weston."" Demand Weston and insist on
getting it. Ifyour dealer cannot supply you,
write direct to the company.

Weston Electrical Instrument Co., 156 Weston Ave., Newark, N. J.

Branch Offices in all Principal Cities

Antenna Ammeter

This Weston Antennae Ammeter elimi-
nates all troubles encountered in hot wire
types—has no zero shift and is thoroughly
compensated against changes in tempera-
ture. It is the adopted standard in com-
mercial and government work. Flange
diameter 334 in.

The Weston is the original
Instant Change Plug. Accept
no substitute. Interchangeable
in two seconds. No tools re-
quired.

Aperiodic Antenna

HE term, ‘“aperiodic antenna,” is

used to describe an aerial circuit
which contains no added inductance and
the resistance of which is at least of
such a value as to render a discharge
non-oscillatory. 'With such a circuit the .
necessary resistance is usually added at [
the base of the antenna and its ends are
connected to the terminals of a selective

N

"\ Electrical
Indicating
Instrument
Authorities
Since /888

ROYALTY ik -

VARIABLE GRID LEAK

2
{

RN E—

REVOLUTIONARY !

THE Royalty Variable Gridleak hag revo-
lutionized gridleak construction. It has
eliminated at one stroke every source of grid-
leak trouble. It is a wirewound gridleak!

The lever arm cannot scrape away the re-
sistance element, as it does in ordinary
= gridleaks, because of this wire winding.

WIRE WOUND

Fig. 6. Aperiodic Antenna

amplifier. See Fig. 6. All necessary
tuning s then performed in the circuits

=

The Royalty Variable Gridleak is noise-
less; 1t retains its resistance value in-
definitely. It is absolutely non-inductive.
The Royalty Variable Gridleak has a range
of from 100,000 ohms to 7,000,000 ohms. It

T T TS

of the amplifiers.

If the value of R is indefinitely great,
the potential difference applied between
the terminals of the amplifier will be
nearly equal to the e.m.f. of both signal

IR

meets every gridleak requirement and more.
Ask your dealer!

FREE:—Write for hook-up book-
K lets of ROYALTY Variable GRID-

and atmospheric. However, since the |
frequency of the signal is likely to be at
least a hundred times as great as the fre- '
quency of the atmospheric, it is possible
to choose R so that while the potential
difference developed across it by the
signal is sensibly equal to the signal
e.m.f., the potential difference developed :
by the atmospheric is only a small por- |
= [ tion of the atmospheric em.f. In this

LEAKS and RESISTANCE UNITS.

T TN

WiIRELESS Propucts CORPORATION
York City

— = — | way the signal is passed on to the ampli-
VOLT - X fiers while the static interference is con-
" PR . A L siderably reduced. For a signal wave-
e
; Variable length of 6000 meters and an antenna
é GRID LEAK capacity of 0.001 microfarad, R can vary
p ar and near from 5000 to 50,60C chrus.
THE HEART OF YOUR RADIO SET
\ This is a variable grid leak that will“STAY PUT"'—you = e e ——— - -
[\ can adjust it for the station you want to receive and it needs
[ F'\Lnsx‘s',‘gyl l:lzl:l'll?mSell:oa‘rehilm:;}IvrI'? 'vnI;e‘s at :mr.:,nlndpr:m-s. no fﬁmher attention. = ¢ |
T T R e T e R ) ST y its use, you can improve the efficiency of your se. :
N cobine? taned b iy S s ol shes pane and increase its range. C“WANTED~- ,
G oo e e g Ry, DI pay SIRRICIL elip Not affected by atmosphere. Unbreakable. Representatives, iobbers, dealers in every City, |
or ouf money £ plan and literature. 5
$ Tub ! Range: 1% to 15 megohms. Easy to adjust County, State snd Country (correspondence I
2-Tube Set .. $29.50 i i confidential) to handle our new line of radio ]
) 4-Tube Set - 159.50 We Guarantep s Patformncs. receiving sets—the Ultra Synchrodyne VII and
) [ S BURTON & ROGERS MFG CO., g s ra Synchrody 20 |
Biggest possibilities you ever heard of. The Staraco VIII. Something worth your -
‘ ! Dea]ers -Agenls: Write for plan and territory quickly. 755 Boylston Street- - - Boston, Mass while. Stanley’'s Perpetual Radio Bulb Fuse. f
> THE FARAWAY RADIO CO..§59 W. TIHRD ST., CINCINNATI, O. Pacific Coast Agents 294;‘{:5_&311‘2\1!;52 RADIO gl?vhedl!:nAdl?Bhio, ‘
- - - 2 - 2 T ——
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REVERSED FEED-BACK
TRANSMITTER

Continued from page 33

dimensions of the inductances should be
used. A 2 in. diameter for the antenna
inductance is about right, with a corres-
pondingly small grid coil. The small

size will allow a greater number of turns

in the antenna circuit for the wave-
length used. T he series condenser
should be adjusted to include the great-
est possible capacity and least number of
turns in the antenna circuit, possible for
whatever wave you decide to use. The
proper values of both can be told by
watching your antenna ammeter and the
wavelength of course; the wavelength
being kept constant by the proper ad-
justments.

As a final word, be careful in your de-
tails. Buy good sockets with either porce-
lain or hard rubber insulation and side
wiping contact to the tube prongs. Con-
nect your sockets in such a manner that
the leads to the elements have the same
length to each socket. Don’t be satis-
fied with low capacity condensers across
your filament transformer; above No.
006 mfd. at least. Use rosin core solder
preferably. Never use “acid core solder
in a set. And, finally, see to it that leads
at a high radio-frequency potential, such
as the antenna lead, are kept well away
from leads at lower potential such as the
counterpoise, or ground. This last 1s a
case where distance leads efficiency.
Mount your antenna inductance about 4
in. from panels and instruments; in other
words, let its field be clear; a greater
distance is even more efficient.
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The Portable Super-Heterodyne

described in the October issue of Radio Broadcast Magazine, represents the last word in Com-
plete, Easily-Assembled Receivers. The startling results it obtains will suprise you, just as they
have astonished everyone, who has heard it. So simple that it can be assembled by a novice,
The selected parts literally bring this Peer of all Receivers

without any previous experience.
from the Laboratory to your Kitche

SILVER 50 KC R F
TRANSFORMER UNIT NO. 401

This Unit is the ultimate in interme-
diate transformer design. Designed
for use with two intermediate stages,
its efficiency is so great that the
results will equal or exceed average
three stage amplifiers. Laboratory
sealing and matching assure Yyou
perfect results without hours of fruit-
less testing and trouble shooting.
Price ... ...$14.00

THE PORTABLE SUPER-HETER-
ODYNE written by McMurdo Silver,
Assoc. 1. R. E., is the author's own
description of his Portable Super, and
2 larger Laboratory Model, which
have called forth the praise of
Editors, Engineers and Fans alike.
It tells in plain, non-technical lan-
guage, accompanied by Photographs
and Detail Drawings, all about the
Super-Heterodyne—how to build it,
and how to secure results you never
hoped to obtain outside of a Labor-
atory. Send for your copy at once.
Price . . g Lo......50c

n Table, and cost exclusive of Accessories, $58.00

SILVER .0005 LOW LOSS NON-
VERNIER CONDENSER NO. 301.
This Condenser represents the most
advanced engineering ideas in con-

denser design. It is madeiwith an
absolute minimum of dielectric in
the condenser field and employs die
cast Stator and Rotor plate sections.
It is the Best—Bar None—regardless
of price. Min. Cap. .000009. Max.
Cap. .0005. Price............$4.50

Send for Circulars on other Silver Products and find out Just what really perfect Oscillator

Shipments

prepaid anywhere in the U. 8. Sent the day

Order is received.

Couplers and Filter Transformers are.

Territory

on S-M Guaranteed Products now availuble

for Jobbers.

Eastern Distributor, TWENTIETH CENTURY RADIO CORP., 102 Flatbush Ave., Brooklyn, N. Y.
All S-M Products are backed by Silver-Marshall’s unconditional guarantee of satisfaction or your money back.

Silver-Marshall.inc.

105 S. Wabash Ave.

CHICAGO

e

Write for complete illustrated FREE Catalog of

PARAGON

Reg. U' 8. Pat. Off,

RAD1IO PRODUCTS
Adams-Morgan Co., 2 Alvin Pl,
Uppes Montclair, N, J.

Pacific Ooast Rejresentative—Paul Sutcliffe,

Rm. 400, San Fernando Bldg., Los Angeles

NEW LEFAX FREE!

Just Out—The new seventh edition of the Lefax Radio
Handbook. Get a copy free of charge in return for your

subscription to “RADIO” for one year.

offer—$2.50.

Full price of this

The Lefax book will be sent to you postpaid.

Get in on this big offer right now. Mail your subscription

today.

Only a Few On Hand
“R ADIO”—Pacific Building, San Francisco

i e
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'ECHOES OF® THE WORLD

Manufactured by THE RADIO SHOP

Sunnyvale, Cal.

Long Beach, Cal.

Chicago, Il.

ECHOPHONE Receivers and ECHO-
PHONE Cabinets for every preference
and pocketbook—a complete standard
nationally-advertised line. 1-tube to -
tube sets—$25 to $125. The thousands
of enthusiastic ECHOPHONE owners
in every part of the country are eloquent
evidence of the permanent all-around
efficiency and dependability of these
splendid modern receivers. Sold by
prominent dealers everywhere.

Write for folder.

DISTRIBUTORS

ECHOPHONE SALES COMPANY
742 NEw Carr Brpc.
SaN Francisco, CaL.

ECHOPHONE RADIO SHOP
215 MARKWELL BLDG.
LonG BeacH, CaL.

DEALERS
Note the
names of the
NEW DIS-
TRIBUTORS
and write the
one nearest

you for
PROPO-
SITION

NEW LEFAX HANDBOOK

FREE

With $2.50

subscription to

“RADIO” for 1 year

A limited number of copies of the new 7th Edition of the
LEFAX RADIO HANDBOOK will be given free.

Order Now!

“RADIO,” Pacific Building; San Francisco
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RADIO IN THE ANTIPODES

Continued from page 12

cent higher priced than in the United
States, and some of it, especially variable
condensers, is of poor quality.

New South Wales has 130 transmit-
ting amateurs; Victoria, 120; Queens-
land, 20; Tasmania, 10; South Austra-
lia, 30 and West Australia, 20. New
Zealand boasts of less than fifty trans-
mitting amateurs. Yet, in this radio
paradise, the familiar complaint is fre-
quently heard, “The QRM'’s fierce here
sometimes!”  Really! Verily, few of
us are ever content with our lot in life.

The amateur wave-band runs from
150 to 250 meters, with each amateur
assigned to a definite wave length. Re-
strictions as to silent hours are unknown,
as amateur interference with broadcast
listeners is seldom, if ever, experienced.
Indeed, a great many of the listeners,
those having experimenters’ licenses and
those operating illegally, eagerly await
the transmission of phonograph music
over amateur radiotelephones, which op-
erate upon regular schedules, the times
of the various transmissions being printed
in every issue of the Wireless W eekly.
Regulations prohibit transmission of mu-
sic by amateurs, but while knowledge of
the continual violations is of course uni-
versal, nothing is said or done about it.
As a matter of form the music is osten-
sibly sent as a test of the transmitter to
another station, which may or may not
be upon the air at the time. The aver-
age transmission is one-half hour and al-
lotment of time is settled over the air
by mutual agreement.

Even ordinary amateur conversation is
listened to with the greatest enjoyment
by the broadcast listeners, if they may be
termed such, the commencement of a
talk being followed instantly by a series
of howls and wails on the air as dozens
of listeners begin fishing for the wave
of the transmitter with their illegal os-
cillating receivers. Quite the reverse
to America; instead of the amateur
“busting up” the BCL, the latter inter-
feres with him, at times really seriously
hampering communication.

The Australian amateur believes in
extracting the last full measure of effi-
ciency from his transmitter and using
incredibly low filament and plate volt-
ages works equally incredible distances.
How they make a 5-watt tube oscillate
with 6 volts supplied to the filament
and 150 to the plate is a mystery, the
trick is not in the circuit, for the Hartley
and reversed feedback are used almost
without exception. As in America,
chemical and kenetron rectifiers are em-
ployed and for the same reasons.

‘The goal of the Australian amateur
does not lie in covering the greatest num-
ber of miles, irrespective of power, but
in working the greatest number of miles
per watt. Aside from the fact that this
plan is the only fair method of compari-

PRI S——



www.americanradiohistory.com

son between two stations, it is an ex-
cellent idea in that it stimulates the ama-
teur to make for increasingly greater
efficiency in his transmitter. It is un-
necessary to detail the advantages result-
ing from such an action. Incidentally, it
. lightens the drain on one’s pocketbook
' not inconsiderably. One Australian dis-
. played three 5-watt tubes which were
| still “perking” after two years of serv-
' ice, during which time music transmitted
from the set was heard in West Aus-
tralia, 3000 miles distant. His power F
consumption was 2 watts!
.‘ This power consumption is typical of
| the average Australian station. In some
1

Comply with
Fire Underwriters’

Radio Code—

“Bach lead-in wire shall be provided with an
approved protective device properly copnected
and located (inside or outside the building), as
near as practicable to the poinl where the wire
enters the building. The protector ghall not be
placed in ‘the immediate vicinity of easily
ignitible stuff, or where exposed to inflammable
gases or dust or flyings of combustible materials.
The prolective device shall be an approved
lightning arrester which will operale at a
potential of five hundred_(500) volts or less.

instances tremendous distances have been
covered with but a really small fraction
of a watt (measured in the plate cir-
cuit) while a great many use but 3 or 4
watts of actual power, not the over-

The Jewell Lightning Arrester, in
its Brown Porcelain Case, was de-
signed to meet the Underwriters’
specifications, and has passed their
tests.

loaded five-watter of the American ama- Pri (No. E-5403) A
™o rice $1.10
teur with its 1000 or 1500 volts on the | ¥ Buf’ from| Dea'er

white hot plate and developing possibly . JCWCH Electrlcal Instrument 'COo

; { . F. Henderson, i

tS(ll?; rlISOO watts as measured by the Aus Gl ;,l'élgf":gl’:n Franciso CHICAGO Elchet &Brath o

- | omas Machinery Co. e R o) T k )
| Procedure on the amateur telephones ol g, "*25 Years Making Good Instruments™ NigR (OIS gy e

is a little startling to a stranger, as s

witnessed by the following communica- ST NP s

tion: “Hello 2XX, hello 2XX—2YY
here, 2YY here, hello 2XX, are you Ch N
there 2XX? 2YY here—righto! over!” o o S e
I need not say that the calls are fic- g :
titious. {
In the matter of receiving apparatus |
the Australian appears to be considerably \
ahead of the American. For one thing,
while radio frequency amplification is
still being looked upon with suspicion by
most Americans, it is an everyday matter
to the Australian, who puts one, two,
| and even as many as four steps ahead of
his detector. The Marconi QX tube,
with its tiny elements, constitutes a won-
' derful radio frequency amplifier, and it
is quite probable that this tube has much
to do with the universal success of R. F.
amplification in Australia. The Mar-
coni “R” and “V-24” tubes are used
considerably for detectors, while Ameri- |

|

E R G

Condensers

can tubes are prime favorites for audio Complete
frequency amplification, and are also fre- with
' quently used for detectors. Am?rican Vernier
| power tubes are used almost without Dials

. exception. The popular ‘“ham” re- 5100 Miles on Code . Dials Separate 001 ..... $7.00
| ceiver consists of one step of radio fre- 3600 Miles on & V‘gﬁ;‘;gg s2.50 0005 ... 6.00
\ quency amp.hﬁcatlop, detector, and one e Lo AP 3” Velvet 00035 ... 5.75

step of audio amplification. And their 0 R Vernier ....$2.00 00025 ... 5.50
| radlo frequengy WOI‘kS. wonderfu“y’ well These records were made hy amaeu‘r-l:lilt receiving sets using National Condensers and
| up to the wildest flights of fancy in- Velvet Vernier Dials. Write for Bulletin 104 R. Made by
. dulged in by American ad writers. NATIONAL COMPANY, Inc

Australia has long had a reputation ! Engineers and Manufacturers 2 )

| among Americap ‘amateurs as being a Established 1914 Cambridge 39, Mass.
| paradise for receiving, and it is true that — S

the constant reception of American ama-

teur signals there and a lack of reciproc- THOS. L. KENNON C. E. THOMPSON

ity seems to bear it out. C. D. Mac-

: : Cable Address “KENNON®’
CONSULTING 988 MARKET ST.

lurcan, probably the foremost radio ex-

) REPAIRING L i

perimenter in Australia, offered an in- REWIRING Super-Heterodyne Authorities 804-06 Loew Building
3 ) ’ 3 . ASSEMBLING All Work Unconditionally Guaranteed

teresting explanation of this condition, SCIENTIFIC Kenn Radio Lab . SAN FRANCISCO

h : 2 Ty e d APPARATUS on Radio Laboratories Ay

the gist of which 1s here repeated as DEVELOPED RADIO RESEARCH ENGINEERS :

faithfully as possible:
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The cAdyentures of

BURGESS

RADIO BATTERI

The World Flyers
Carried Burgess

They're in the Wireless
Room of the Leviathan

Standard Equipment of
United States Submarines
Remarkable are the adven-
tures of Burgess Radio Bat-
teries. And where there’s
danger —upon, above or
below the earth, sky and sea,
willbe found Burgess Batteries
—Ilaboratory products.

“ASK ANY RADIO ENGINEER ”

Write to 159 Burgess Engineering
Building,Madison, Wisconsin,
for the Burgess Radio Compass.
It is amusing, unusual and useful,

BURGESS BATTERY COMPANY
Engineers DRY BATTERIES Manufacturers
Flashlight - Radio - Ignition « Telephone
General Sales Office: Harris Trust Bldg., Chicago.
Laboratories and Works: Madison, Wisc.
In Canada: Niagara Falls and Winnipeg

U. & U. Photos.
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“Due to the network of high and
medium powered transmitting stations
throughout the United States, the
American amateur has always had loud,
easily readable signals pounding into hlS
telephones, no matter what kind of re-
ceiver, good, bad or indifferent, he might
own. He simply hooked up a set and
the signals were there, dozens of them,
working day and mght If not com-
mercial stations, then a dozen or so ama-
teurs racking the ether with a kilowatt
or so. Thus there was no great incen-
tive to add to the efficiency of his re-
ceiver; the signals were simply forced
upon him. The same applied in the
matter of transmitters. When his send-
ing apparatus failed to give him the re-
sults he wanted, he simply increased the
power until he got them.

And when we failed to reach out we
could not simply add another tube or
load up the ones we already had; gov-
ernment regulations prohibited it. We
had to improve the set, make it still more
efficient. Thus bitter necessity has made
us skillful, as it would have so made
anyone else in our places.”

This quite logical argument is well
borne out by the fact that dozens of 5
and 10 watt transmitting stations easily
work New Zealand, 1500 miles distant,
during the hours of darkness. Mr.
Maclurcan, who operates the well-
known A-2CM, often receives KDKA
broadcast programs, while KGO is heard
regularly, not only by him, but by not
a few other Australian amateur stations.

In this condition we have the peculiar
situation of what might be called an

V24
l e aer. !
—4 Dk Yo
71 rzovams
a o
mo ~
A
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C.D.M4ACLURCAN.
STRATUFIELD, SYORE Y}

Popular Australian Receiving Circuit

“In Australia it is another matter al-
together. Transmitting stations, both
amateur and commercial, are few In
number, the former all low powered,
using as a rule about 10 watts of actual
power. It followed then, that the ama-
teur had to build a really good receiver
to hear any signals at all, and if he
wished to listen over any distance he had
to put the last ounce of skill and ingenu-
1ty into the manufacture of a tuner. And
even so, he still had to become adept at
tuning and code-reading before he could
do any real work. Thus he has become
skilled, both in the construction of re-
ceivers and their manipulation, more so
than his American fellows.

“From this I do not want you to get
the impression that I believe the Aus-
tralian to be inherently more skillful or
superior to your countrymen. Ameri-
cans would have done the same thing
had they been in our place. It is simply
a natural result of circumstances.

“It was the same thing in the trans-
mitting end of the business. We do not
get results which. can pardonably be
termed extraordinary by reason of some
beneficent quality,of the ether in Aus-
tralasia. We had to make our trans-
mitters right or our little dole of power
was'lost before it ever got upon the air.

Tell them that you saw it in RADIO
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antagonistic or restrictive government
policy against the amateur resulting in
his eventual benefit. His meager power
allotment only resulted in his reaching
heights of efficiency which would have
otherwise been undreamed of, and at the
same time the scarcity and high price of
apparatus has kept out of the field the
“small boy” element, who are only a
detriment to the advancement of the
art. This last is not meant as any de-
preciation of those amateurs of tender
years, for even as there are “old maids”

of both sexes, so are there “small boys”

of almost any age upon the air.

The case of the Australian amateur
finds a parallel in that of the American,
to whom was allotted a band of waves
thought to be useless for transmitting
over any great distance, and yet who
today finds himself possessed of the very
best portion to be had, the development
of which may in time lead to things as
yet undreamed of.

In conclusion the writer desires to ex-
press his appreciation of the aid rendered
by C. W. Watt, editor of the Wireless
Weekly,; George A. Saunders, announcer
and manager of 2BL ; C. D. Maclurcan

2CM, and others who so kindly aided
in the collection of facts for this article.
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RADIO GNOINEERING LAB.
NEW YORK CITY.
f (A ¥
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LOW LOSS TUNER UNIT
Most Efficient Tuner Avallable
Real DX. Reception Extremely Sharp Tuning

AMATEUR— 45 to 225 METERS
TWO TYPES{gg0AnCAST 250 to 550 METERS
Special Types for Very Short Waves
Price $10 each Write for Information
A. C. LOPEZ & CO.
Sole Distributors
334 FIFTH AVENUE NEW YORK CITY

Just what
you need

Valley Battery Charger

Here is just what you need toincrease
the pleasure and entertainment of
your radio. With it as part of your
equipment, you need never miss a
program because of a dead battery,
you can recharge a battery between
signing-off time tonight and listen-
ing-in time tomorrow night.

The Valley Battery Charger will completely
recharge 2-volt peanut tube cells, 6-volt A bat-
teries and from 1 to 4 B 24-volt batteries. It is
the only charger necessary for all radio bat-
teries.

It plugs into the ordinary light socket like a
fan or other household necessity, and is just
as easy to operate. Takesonly abouta dime’s

worth of current to bring your battery up to
full charge.

It has grained and engraved Bakelite panel
which harmonizes with any radio set. Clear
glass top shows the simple, patented work-
ing parts at 2ll times.

At radio dealers everywhere.
VALLEY ELECTRIC CO.
3157 S. Kingshighway St. Louis, Mo.

6 MONTHS FOR $1 00
“RADIQO” - San Francisco

RADIOTUBES REPAIRED.

“In a wilderness of radio tube mail-order
gyps, this is one honest concern—good tubes
and a square deal to everybody.”—Volney G.
Mathison.

What is the difference between our tube repairs B o
and the common, cheap new and repaired tubes
flooding the market? Costly imported filaments,
which contain the proper ingredients and coatings;
tubes bombarded gas-free in high-frequency external
induction furnaces; fifteen-hour endurance test;

""R AMPLIFIER
€ €109

REPAIRED TUBES
Cash or C. O. D. Postpalid.

rigid inspections; and heavy shipping packages. [JV-199 $2.75
These tubes are loud, clear-toned, and long-lived.
They pull exactly normal filament current. They Wi 20 4o 2.75
work on super-heterodyne, neutrodyne, reflex, and UV-200 2.75
all other circuits. Best of all, they are remarkably WD-11 2.75
uniform. Absolute satisfaction or your money cheer- WD-12 2.75
fully refunded. Send in those burnt-out tubes today. C-299 2.75
We make no pretense of competing with 8201 - 2%
frauds. We could furnish fake tubes at one =200 2.75
dollar apiece. C-11 2.75
C-12 275

S. P. HANKINS & CO.

1411 Castro Street QOakland, California

Dealers invited to write for
proposition on our quality
produects.

L

SIGNAL

Vernier Variable Condenser

: . - fif p—
Here is the condenser radio fans have been waiting for. Jl””””’ V ‘
Note these features—'nuff said. ﬂz\ / 4V

1—Soldered Rotor 6—ASple End Spuciie €7 il £

Z—Plgta.ll Connection 7—Unique Clock Hand ullllj

3—Logging Dial 8—Main shaft free from ¥ e

4—Adjustable Stator Plates Dial. s

5—Soldered Stator Plates 9—Cone Bearings

10—Grounded Rotor
23 Plate

$5.00 List
SIGNAL TUBE SOCKET

Extremely Low Loss.
The springs are double,
phosphorbronze—they
spring right back into
place when tube is
withdrawn. Give your

Ask your dealer to let you examine this condenser.
Write us for illustrated folder giving full particulars.

Thousands of these
sockets are in daily use
giving satisfaction.
Metal neck with bake-

lite base.
set the best.
BIEGLNLIG Factory and General Offices
f% GO 1913 Broadway,
- Menominee, Mich.
Boston Chicago Seattle Minneapolis Montreal New York
Pittsburg Havana, Cuba St. Louis San Francisco Toronto Philadelphia

Los Angeles Winnipeg

You’ll find our local address in the Telephone Directory.
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“

Doubles Salary_
1 can very easily
make double the
amount of monc{
now than before
enrolled with Yyou.
Your course has ben-
efited me approxi-
mately $3,000 over
and above what 1
would have ear
kad I not taken it.

T. Winder,

731 Belford Ave.,

Grand Junction,

Colo

Y I Can

Do you know that
A Radio is the fastest grow-
) ing industry in the world
today? Do you know that
Radio Operators, Radio
Salesmen, Radio Kngi-
E. R. Haas, neers, and others, are
Director, National earning wonderful pay—
Radio Institute  that splendid, high-paid
positions are open right
now because of the scarcity of trained men?

You can get one of these big-money jobs.
I'll train you in your spare time—right at
home—just as I've helped hundreds of other
men and boys to double and triple their in-
comes.

Emmel Welch writes: “I cleaned up 3405
in one month recently.”

One of our graduates, R. A. Nystrom,
writes: “I have increased my salary $900 to
$1000 a year as a result of your course.” L. A.
Godby has made $1800 a year besides his
regular work. ‘‘During my spare time, I have
made 8700.50"” writes E. W. Borres.

As Director of the National Radio Insti-
tute—the first and biggest Radio School in
America—] am able to give you all the won-
derful advantages of this famous course—the
only absolutely complete one now being offered
which qualifies you for a Government First
Class Commercial License and for the real
“big-pay” Radio jobs. Yoy get free instru-
ments—the advice and instruction of promi-
nent Radio experts—the help of our employ-
ment bureau which is constantly flooded with
calls for our graduates, at higher pay than you
ever dreamed of.

No experience needed. Study at home.
earn $75 to $200 a week in this easy, fascinating work.
Let me prove it--send for Free Book.

\ Train You.Too, For
a High-Paid Radio Job

By E. R. HAAS,
Director National Radio Institute

I’'ll help you

Send for “Rich Rewards in Radio”
and Special Offer

Thisis your golden opportunity—the chance
of your life time. No magter how little you
know about electricity or Radio, I will guaran-
tee to give you a thorough knowledge of Radio
—to train you for a high-paid Radio job—in
a few short months.

If you are ambitious, if you really want to
make $75 to $200 a week, if you want to get
out of the rut—simply mail the coupon below
and I'll send you a big free book “Rich Re-
wards in Radio” which will tell you all about
this “wonder-field” and how America’s first
and biggest Radio school will teach you to be-
come a certified Radio-trician in your spare
time. Important! For. a short time 1 am
offering a reduced rate to those who act at
once. So mail the coupon now—make this
your red-letter day!

NATIONAL RADIO INSTITUTE,
Dept. 10KA, Washington, D. C.

E. R. Haas, Director
National Radio Institute
Dept. 10KA, Washington, D. C.

You may send me your free book “Rich
Rewards in Radio,” also the details of your
special short-tine offer.

Name.............

Address

City...... .State.

Age.. . Occupation

the Lomplete Efficient
and Economical Aerial

ANTENELLA

No Aerial or Antenna Needed

to have an

aerial spoil the

appearance of

your home?

Antenellaelim-

i° Jinates all un-

. sightly wiring,

$ 1 .25 li g h tning ar-

resters, etc., and precludes the

possibility of dangerous

grounding on a power line. It

also stops “canary bird” re-

radiation from nearby oscil-
lating sets interfering,
ANTENELLA

is not only a real distance getter but
also successfully overcomes static an-
novances-

At your dealer, otherwise
send purchase price and you
will be supplied postpaid.

Bas,Freshman(G.In

aoiod Gondenser olcls
106 Seventh Ave, New York

SUPER-
HETERODYNE

Reprints from “RADIO” by G. M.
BEST. Sent to any address for

25 cents.

PACIFIC RADIO PUB. CO.
Pacific Building—S. F., Cal.

25¢

Only a Few Left

7 Metallic
Grid Leak

\
T
)‘@/ ANOTHER important advance in
radio—the development of a prac-
tical METALLIC high resistance for

A
grid leak and resistance coupling! This
is the invention of two professors in
chemistry and electricity at a large
eastern university.

The new DURHAM Metallic Resist-
ance Unit is a rare metal deposited on
glass by means of acomplicated process
developed after months of scientific
research.

Accurate- Permanent-Noiseless
Tested and guaranteed accurate, every
DURHAM unit is noiseless and non-
inductive. You can depend upon them
absolutely. They are the biggest little
things in radio.

DURHAM Fixed or Variable Resist-
ance Units (grid leaks) fit standard
holders. But you will find the new style
base more convenient. Three styles
take care of plain mounting, grid leak
and condenser mounting and double
base for resistance amplifiers,

PRICES:~—

Fixed, 28 sizes
50¢-75¢
Variable 75¢
Mounts
30c-40c

GET THIS

RESISTANCE AMPLIFIER BOOKLET
Combplete details for construction of the most per-
fecttypeof amplification. Couplingresistancesand
grid leaks for detector and two stages cost less
than one good transformer. Send 23c for this use-
ful booklet about the“biggestlittle thing in radio®”

DURHAM & CO.Inc.

1930 Market St., Philadelphia,

——
—————
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No. 65 Audio

Transformer

R

Variable Condenser

No. 95 Variocoupler

«“Guaranteed by Federal”

THE famous Federal No. 65 Audio Frequency
Transformer and over 130 other standard
radio parts now bear the Federal ironclad per-
formance guarantee.

If you want exceptional tone beauty, selectivity
and distance range in your home assembly, insist
that each part bear the Federal Guarantee.

A Book “The Radio Work Bench” aids you
in avoiding construction pi'falls. Sold by
Federal dealers—25¢c—Canada 35¢.

Head

Telephones Boston FEDERAL TELEPHONE AND TELEGRAPH CO.
New York Buffalo, N. Y.
Look for this sign Philadelphia

Wederal

Standard RAD]O Products

MR (/]
Pittsburgh N -
Chicago =
San Francisco 1

Standard R A DI Progucts

n. % .},%‘;}:EZ‘
MEJ[/’T??
L0y :’/I!é
808 4
o5

7 ece >~

AN

BODY-CAPACITY

L SBestoncY6leme

SQUEAL | ““The Aristocrat of Radio” S 7‘1853 |

In beautiful distinctive cab- | Same receiver in other cab-
inet, with built-in loud- | jney without loudspeaker.
speaker and battery com- $115.00

partments. $165.00

“The ‘Bestone’ Receiver under tests con- . West of ki *“The ‘Bestone’ Circuit combines the
ducted by the Radio Editor has proven West of Rockies, 175.00 est of Rockies, $125.00 essentials of the ideal radio Receiver in an

superior in tonal quality to any set, com- Write for Particulars - economical, practical combination. The

mercial or heme-made, tested under similar  } Manufactured and Guaranteed by ggg;gﬁlin%v 'tﬁztutreg_st:;et_its qlgetniss of
ithout distortion, its extreme

conditions. It was noteworthy that volume
HENRY HYMAN & COMPANY, INC. sensitivity, simplicity of operation, faithful

was not sacrificed for clarity as is commonly 4
the case.”’ 476 Broadway 212 W. Austin Ave. reproduction and distance-getting quali-
CHICAGO

New York Telegram-Mail NEW YORK ties.” New York World

Tell them that you saw it in RADIO g
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Patents Pending

DERESNADYNE RECEIVER

The Andrews DERESNA-
DYNE establishes a higher
standard in radio. Some of the
universally desired qualities
made possible by this wonder-
ful new receiver are—un-
equaled clarity and beauty
of tone, knifelike selectivity,
remarkable range and tre-
mendous volume, and free-
dom from oscillation.

The DERESNADYNE is con”
structed on a new principle
which is fully protected by
pending patents. Undesired
oscillations that produce whist-
ling and distortion have been
eliminated by properly propor-
tioning and placing the funda-
mental elements of the circuit
The instrument is enclosed in a
hand-rubbed solid mahogany
case. The best of apparatus
is used. The workmanship and
finish are the finest.

With the DERESNADYNE
you have the whole continent
at your finger tips. It is an
instrument that you will be
proud to own because of its
unexcelled performance and
handsome appearance.

Write for a complete descrip-
tion of this wonderful new
receiver, which has estab-
lished a higher standard in
radio.

Andrews Radio Company
Chicago, Ill.

Andrews Radio Company
Chicago. Ill.

Gontlemen:
indicate how I feel toward it.
better sermona and the designers of better mouse-traps should have

the world's commendation brought to their doors more pereocnally than
through the medium of the so-called pudlio printa.

to work after 1t has been praised to its face.

until

other

8 ¢ircuit that would work ao well in the presence of company
would after ths oompany went howme.
modest in thie hope.
there you may read the reason for my enthusiamm.

8go and have had it eifting static ever stnce.
before, the oircuit oombines seleotivity, range and quality in a degree
that will not astonish the neophyte nearly as muoh as it will the old
experimenter who long ago abandoned hie belief in Santa Claue and
radio ada.
untemperamental as an adding maohine.
the station--and the eet doesn't seem to care whether the audience s
only yoursslf or the oritical Jonos family from acrose the hall...
you'll hardly believe it posaible...hence thie mespage.

1 may capitulate:
1

little effect upon your circult.

nounced, even with distant stations and voluminous static.

performance and thie in epite of the fact that tube characteristice
are widely divergent,

above 300 metere--and I know who have faithfully tried.

musle.

RADIO LABORATORY

or ™
CHICAGO DAILY NEWS

May 20, 1924

I have paild onough about the Deresenadyne before thia to
But T believe that the preachers of

You have developed a peouliar radio set in that 1t oontinues
The sclentifio world
now has never heard of such a thing.

Por years whils tolling away with soldering irone and
delioate apparatus I used to long for the day when I oould fina
a8 ‘1t

1 oonfece that I was not at all
It was frankly & wish for the imposeible. And

I tried out the Dereenadyne for the first times six woeks
Ae I have written

But that's not the remarkable part of it...it iec as
You turn the dials and there'es

Well, &0 muoh for that. In translation of the foregoing
find that changes in atmoepheric conditions have very

The differential between signed and otatic remaine pro-

Variations in battery charge do not impair ite quality

Changee in tubes have made very 1ittle difference in

It 1s virtually impossible to make the pet csoillate

You pet the diale, you turn the ewitch, you hear the
And T congratulate you...Fut maybe I've snid that before.

81iocerely,

327 S. La Salle Street

Exclusive Territory to Foremost Jobbers and Dealers Only

80

NEW

LEFAX

FREE g

Only a Few on Hand

Just Out—The new seventh edition of
the Lefax Radio Handbook. Get a
copy free of charge in return for your
subscription to “RADIO” for one
year. Full price of this offer—$2.50.
The Lefax book will be sent to you
postpaid. Get in on this big offer right

now. Mail your subscription today.

“RADIO”—Pacific Building, San Francisco

Tell them that you saw it in RADIO
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Positive
Contact
Always
Maintained

The tension slot, a big feature of POLY
PLUG, permits the phone cords to be
pulled and jarred without the slightest
disturbance to the contact.

Elimin_ates. every inconvenience so
annoying in the operation of the un-
satisfactory screw type plug.

No. necessity to take POLY
PLUG qapart— not a single

screw to tighten.

“worth 1"’

At your dealer’s or sent postpaid
ob receipt of purchase price.

P@]ymug .

POLYMET MFG. CORP.

70-74 Lafayette Street
New York City

—

RADIO
LOG
BOOKS
& MAPS

Both for 50c¢

— Postpaid —
The new 32-page Log Book

for recording stations heard and
a copy of the Radio Map of the
U. S. in colors should be in

every station.

Mail Your Order Now ! f

“RADIO”
Pacific Bldg.

San Francisco
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STANDARD of EXCELLENCE New Models
or audio amplification BRISTOL

Made In two types: RADIO RECEIVERS

AmerTran AF-6 (Turn ratio 5)
for use in the first stage. Incorporating the Patented

AmerTran AF-7 - (Tum rato (S}_ntmes Inverse Duplex
314) the companion trans- ystem
former for use in further stages
of amplification where AF-6
is used in the first stage.

Watch for furtherannounce-
ments in all leading radio
publications

Grimes System Insures Nat-
ural Tone Quality

Improved Bristol Audiophone Loud
Speakers—gives greater volume, is
more sensitive, and still maintains &

s

i.ts 1jour1d, full tone a.,nd.its flis- BABY AUDIOPHONE J
tinctive freedom from distortion. b Fibre Horn

| . .
’ Improve your set Price, either type, $7 Ask for Bulletin No. 3017-R. Price . ... . .$12.50
with an AmerTran at your dealer’s
Send for booklet containing much helpful transformer information Manufactured By

AMERICAN TRANSFORMER COMPANY . ;
Designers and builders of radio transformers for over 23 years The BrlstOI Company

174 Emmet St., Newark, N. J. Cal. Office, Rialto Bldg., San Francisco Waterbury, Conn.

é "' Pacific Coast Branch Office—332 Rialto Bldg., San Francisco, Cal.

li¢ VG ol il M1 | I If
& _SHE Sigie | jiie C__= ‘l | — 3

| : _ | Praised by Experts Everywhere
e o Y andacclaimed by the Public! |

American Brand Condensers
BUY TRIMM With the 100 to 1 worm drive vernier

][07' BE’I‘TER 23 plate, only $5.00 In Canada $7.00 H
REPRODUCTION A

Even though you pay more
money for aloud speaker you
will not obtain a better value
than the Home Speaker. Its
size,appearance and efficiency
ranks with that of speakers
costing twice as much.

A wooden base enclosing the speaker unit eliminates
‘“tinny’’ tones and guarantees mellow reproduction.
Non-adjustable, factory-regulated diaphragm assures
maximum satisfaction.

Incomparable tonal quality, with natural clarity and
superior volume is characteristic of Trimm Quality
Reproducers. They are sold at all good dealers, or

Note to Dealer: If your jobber

write direct, giving your dealer’s name. ’ e e
Trimm Radio Mfg. Company AMERICAN BRAND CORPORATION
| 24 So. Clinton St. Dept. E Chicago, Ill. | 8 West Park Street, Newark, N. J.
et i §O° | FACTORY, PHILADELPHIA

= e ———
i oo —
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Get Directly
at Them

Are the contacts in the
sockets of your radio set
easily accessible for ordinary
and necessary cleaning?

With Na-ald De Luxe
Sockets in use you need neither
sand-paper or an extra reach to
keep contact strips and tube ter-
minals bright and clean.

Just rotate the tube three or
four times, Instantly the dual-
wipe laminated contacts remove
corrosion, making a bright perfect
connection. This action js on the
side of the tube terminals away
from the soldered ends. *‘If’s
the contact that counts.”

Make your Super-heterodyne set
free from socket trouble by using

Na-ald De Luxe Sockets.

Sockets and panel mounts for all
tubes. Prices 35¢ to 75¢c. Send

for catalog.

ALDEN MANUFACTURING CO.
Dept. H  SPRINGFIELD, MASS.

o

A

Keep
Contacts

——

i

\

it

Police Sergeant
Charles E. Pearce
who erected and oper-
ated the first successful
police radi o station in the
world — a former student of

the Radio Institute of America.

Radio -

your chance

From no knowledge of radio—
tolicensed operator. From op-
érator uptheopportunity lad-
der to the big jobs at the top.
And a life of fascinating in-
terest, well paid. That is every
man’s chance now that the
famous course of America’s
oldest radio school is offered
for home study.

{&
X

3
¥
§

Advanced Radio Course
Greatpopular demand bytheadvanced

student, experienced amateur and
wireless operator has led to the opening
of an ADVANCED HOME STUDY
RADIO COURSE, specializing in
C. W, L C. W., telephone and radio

measurements. Investigate!

The Radio Institute of Ameri-
ca is conducted under the
auspices of the Radio Corpor-
ation of America, the great-
est radio organization in the
world. This insures the most
thorough and up to date in-
structionandthereforemeans
preference for positions when
you earn your government
license.

The demand for trained men
is great—and growing. Now,
no matter where you live you
can study at home under the
best instruction. Write to-
day! Get your start—and
grow with radio.

Radio Institute of America
(Formerly Marconi Institute)
Established 1909

322 Broadway, New York City

Indicatebyacross X thecourseyouareinterestedin:

------------------------------------------------------

Radio Institute of America,
322 Broadway, New York.

Please send me full information about
radio opportunities today, and your

COMPLETE RADIO COURSE O
ADVANCED RADIO COURSE [
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Dials that
match the set

Like all other distinctive pro-
ducts, Mahoganite has its imi-
tators. But, these imitations are
on the surface only. Mahog-
anite is not a surface finish. The
electrical values of Mahoganite
extend through the material.

The only way to assure your-
self of genuine Mahoganite
Panels, or Dials which match the
panels is to make sure that the

RADION Trademark is on
every one that you buy.

21 Stock Sizes

Mahoganite and Black

6x7 7x10 7x24 9x14
6x101/, 7x12 7x26 10x12
6x14 7x14 7x30 12x14
6x21 7x18 7x48 12x21
7x9 7x21 8x26 14x18

20x24

RADION

The Supreme Insulation

PANELS

Dials, Sockets, Knobs, Insulators
Look for this stamp
P on every genuine
AN BANTS RADION PANEL.
a2 5 Beware of substitutes
and iml‘tat}'ons.

A \_//

- RADION

AM[EFEA"NSHARUnuaamu.nx.

At the best Radio shops,
or write to

AMERICAN HARD RUBBER CO.
11 Mercer St., New York
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CTune in- " Choose the safe—
' | and leak-proof way

amount of radio energy you actually conserve

by using MAR-CO parts may be small. The dif
ference between MAR-CO precision and parts of
unknown quality can scarcely be recognized when
you buy them.
Using MAR-CO parts may mean that you get just
one or two more stations out of a hundred. But
those one or two are almost sure to be DX stations
or special programs you particularly want to get.
It costs virtually no more to choose the safe and leak-
proof way—specify MAR-CO whenever you buy
plugs, jacks, switches,condensers,and other small parts.
Martin-Copeland Company, Providence, R. L

AR:C

dabbed bl lndntiely
PRODUCTS

Phones and
Speaker

a7n

on the same
plug ~

One pluggjn:w serves for both

phones and speaker. Both are
permanently connected—and

Where eye and hand are

in scientific balance

= 1 the bandy switch shifts recep- No modern set lacks the con-
Ttel:t the::; dialsh with any tion from one to the other in- venience of a MAR-CO filas
other and see how much ' . . ment battety throw switch.
more quickly you can turn Mdy'.Ab’gmpfOMd - Its definite on and off posi-
;o any degs;lee or fraction o‘i a plug design! You'll wonder why tions make it far superior to
egree. orter intermedi- you ever put up with inconve : i
ate lines, numerals on the ) with hooked terminals— make any pull switch. Saves tubes
bevel and a generous knob nience of two separate plugs! set construction easier—short. and ll:attaws—you don for-
are the reasons. circuits impossible—and leak- get to turn them off! Saves
— - - ‘ _ MAR‘ ‘ : o proof connections permanent! annoying interruptions when
| - Formica insulation thruout— you only want to stop recep-
. = AT SWITCH $100 heavily nickeled finish—ster- tion for a minute!
ese are truly beautifu s’ 1 il —fi
creations which give that pLUG 4 t;wr;::u;&;loof 00
final touch of dignity and d mich 1 n.b the
attractiveness to the quality :hnﬁ_ mig 'ty well wo paiiomry
erence!

get. On the set you buy look
for the minute Na-ald trade-
mark as you would for ¢‘Ster-
ling’’ on silver. ;

RADIO MAP OF THE U.S. = .

For Sale by
Pacific Radio Pub. Co., Inc., San Francisco

75¢c. Other prices of Na-
ald Dials are: 374°50c. 3°
35c and 2’ (rheostat) 35¢c.

ALDEN MFG. CO.
Dept. H. Springfield ,Mass.

NA=AL0

Lefax Free!ﬂ

A copy of the new 7th edition .
of the Lefax Radio Handbook
given free with one subscription
to “RADIO” for one year.
Full price $2.50
“RADIO”
Pacific Bldg.  San Francisco

N

rits Grid Leak

ounting

FRESHMAN PLUNGER
TYPE VARIABLE GRID. LEAK

was designed especially for the pon-teqh-
nical set owner who can replace in an in-
stant the fixed grid leak with this_new,
efficient cartridge type Variable Grid Leak:
without requiring the
change of a single wire.

At your dedler
or by mmil post-
paid. Write for
free catalogue. &

—— 1

——

each in any value
from % to 10

FRESHMAN SUPERIOR

You can depend upon them to

remain accurate at all times
Made of high resistance material impreg-
nated throughout (not coated paper). Un.
affected by climatic conditions. Will not
deteriorate. Clamped between solid knurled
ferrules assuring rigid construction and
firm contact at all times.
At your dealer’s, otherwise send purchase
price and you will be supplied postpaid.
Chas. Freshman Co., Inc., 106-7th Ave., N. Y.

B

AVAVA A VAVAVAVAVAVAVAVAVAY |

i1z
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Pioneer
manufacturers
of quality
vernier
devices.

RADIO Lid.,
Montreal,
Canadian
Representatives

Geared 80-1 ratio

Preferred by Radio Experts

Commercial operators, men who know tuning
efficiency, use Accuratune Micrometer Controls.
L. M. Cockaday, Arthur Lynch and R. E.
Lacault, technical editors of the three leading
radio publications, use and recommend Accura-
tunes for best tuning results to their thousands
of readers.

Accuratunes are actual Micrometer Controls,
geared 80 to | ratio for infinite tuning pre-
csion. More efficient than built-in verniers or
any other tuning device. An absolute necessity
on Super-Heterodynes and other Receivers re-
quiring unusually close tuning.

Accuratune Micrometer Controls give you great-
er distance, greater selectivity, greater volume.

Well worth their price of $3.50.

At your dealers, otherwise send purchase price
and you wil] be supplied postpaid.

CCURATUNE

80 to 1
MICROMETER CONTROLS

PIECE STATOR

N’ //

" Tay One of Several New Features
in Four New Types

Stamped out of one piece of aluminum
—the one piece stator eliminates broken
contacts and soldered joints. Positive
7 /A results—no leakage. Found in types
474 3 and 4, celoron end plates, and types
788 5 and 6, low loss—metal end plates.

ASK YOUR DEALER to Show You
the ONE PIECE STATOR and Other
Improvements.

1009, GUARANTEED

Wijte for Literature

¥ o/
ik /
/

U. S. TOOL CO., Inc. |

114 Mechanic St., Newark, N. J.
Manufacturers of specialjtools, dies, jigs, automatic
machinery and sub presses.

Pacific Coast Representatives
RADIO ELECTRIC DISTRIBUTING CO.
1113 Wall St., Los Angeles, Cal.

MYDAR RADIO CO., 9-G-Campbell St., Newark, N. ]J.

You Should Read It!

The Only Book of Its Kind

“The Radiobuster”

A remarkable

book of 12 complete

radio stories.

112 pages full of
g(l;lsytpfi(li genumne radio humor.
Paidco Many thrilling stories

5 Ry of radio life at sea.

Mail Your Order Today. The Supply Is Limited!

Pacific Radio Publishing Co., Inc.

Pacific Building

San Francisco

84

17 West 42nd St.

New York, N. Y. Chicago, IlI.
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157 E. Ontario St.

|

VOLUME!

Mr. R. V. Montgomery, 33 Lam-
bert’s Lane, Port Richmond, S. I,
entertained a committee of en-
gineers to a demonstration on a
loud speaker using only 3 tubes,
bringing in clearly and loudly
such far distant stations as KH]J
and PWX. A step of radio fre-
quency is unnecessary when you
use the all Litz.

UNCLE SAM ¥Rine COIL

THE MOST WONDERFUL COIL
IN THE HISTORY OF RADIO FOR

Volume - Distance - Selectivity

The Only Licensed
All Litz Tuner

$5.50

At all
Good Dealers

Ask your dealer or send self-addressed,
stamped envelope for FREE wiring
diagrams of circuits using this coil.

UNCLE SAM ELECTRIC

COMPANY
213 E. 6th St. Plainfield, N. J.
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Tune in, and end those ™

Super-Heterodyne Blues = 4

Since the close of the great war I have been working on
the simplification of Super-Heterodyne.

This done I said to our Laboratory Chief early last
FFall, “Meissner, thousands of fans bless us for the Pink-
A-Tone crystal sets with which they tuned in for the first
time. Let's give them Super-Heterodyne.”

So Meissner went to work on “input’” and “intermedi-
ate frequency.” He tried every available type of trans-

former.

After months of costly experimenting he per-

fected the new Pink-A-Tone 150,000 cycle Transformers

and Oscillator Coupler.

When friends hear my Super-
Heterodyne they cannot believe
their ears. A simple adjustment
of two dials and Chicago Grand
Opera or Georgia Minstrels are in
the next room.

About- intermediate - fre-
quency transformers. Upon
their proper construction and
balance depends the “equal am-
plification in each successive step
of the signal as it is passed along
from stage to stage,’

[ began tosupply hook-

i says Captain Robert Sc
up and parts to a friend. AFTER ﬁesl,d Wgod i twcr)- aoé
He put Fhem together BUILDING d e EE pag
and retailed them for | | nave built IVCISGFIPUQH o tnglr_)eer
$4sooo to $7§0.00 each. ten. Yours the [ eissner s masterpiece
The other day he bought | best.” in the New York Even-
a Rolls-Royce New York. | ing World's Radio Sec-

“Now, Meissner, " said | "It works very tion.
[ finally, "how can we fine. The— is That is why Meissner
. . h f 7" not in 1it. 3 o
give it to the fans? Texas. | Was not satisfied until he
“Suppose the fancould | “syrprised my- had built and balanced
have your set on his work | self and many his own “heart of Super-
table before him,” said | customers. Heterodyne,” the wonder-
Meissner, “while he put Louisiana. | fy] Pink-A-Tone Trans-

together the perfectly
matched and balanced parts
which you supply at cost, plus
overhead, plus 10%!"

He had taken life-size photo-
graphs, top and rear, and then
made blue prints showing each
part numbered and in place.
From plates costing a round thou-
sand dollars he had made life-size
reprints of these photographs and
prints, exactly as illustrated, of
which a radio publisher said the
other day, "I have never seen
anything like them in all my life.”

formers and Oscillator
Coupler—see illustration—which
may be had, carefully matched,
with life-size plans for $32.50.
The other parts necessary for

the construction of this Super-
Heterodyne that will not “repeat’” (no
station comes in twice on the dials) arc

ictured below. We sell and like Captain

ood urge the use exclusively of the best
products of manufacturers like Pink-
A-Tone, Bakelite, Paragon, General
Radio, Hammarlund, Acme, Dubilier.

We will send all of these parts, care-
fully matched and balanced for you
in our Laboratories, with life-size plans,
complete, for about 10% less than list,
or $80.00. Our references are the Pub-

W i 5% v t

These photos and plans are life-size

Own the best—built with your own hands!

Our Service Department will help you out of
any little difficulty, by wire if necessary.

But do not make the fatal mistake of trying
to use any but the best made matched and
balanced parts for Super-Heterodyne.

Pinkerton Radio Corporation
SUPER.-HETERODYNE EXCLUSIVELY

You may have a complete lishers or any New York bank. 1834 Broadway New York City
set for $2.00—on approval. THOMAS N. PINKERTON, President ~ Dept. 105
iy s
L J
5\ L and | €O p‘estepe:‘-‘\:?t—
ouf m:(§°he-‘n -A- T:)O;yne‘{”(“ at ‘at—
?‘ease sen ba\agc'\'ra sform | & ox. 107 Oﬁo‘s
graphs nd | Ton d Oscillator F{enc\ose {58 g
O = 14
%Y\‘ﬁi prints, © | Couplel: ¢39 50— | OF VT et
' :" 5 . L% i i U : plete On‘i’;%_ en0§¢- °cO. D. shiP
€ [ | W A g g « ‘ e~ ‘-2 ) "—/—/ B :
A @J/& B SUOFT et T
. NAME (ified check i
ADDRESb' "‘Rem/ﬂ by cet p— TV
it R
A 3
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;fﬁK@ﬁﬁ'- emember—These parts ate A Pleasant Surprise Awaits the User of
SAIENARD 2 (] 3 bk s the A.C.H. Sharp Turner Dials

FILKO-sTAT

amnsr | Improved Reception

The One Big Thing in Radio
That Interests Everyone!

Improyed ‘-Recepu'on There have always been plenty of rheostats
Through «“Tube that served to-open and close the “A” hat-

rouga 4. tery circuit, but until the Fil-Ko-Stat was
Tunmg with a made it was impossible to adjust the filament

sents heat to the most efficient operating point, oS
Sc:etzttﬁ cally Correct giving maximum audibility in phones or loud ———
Radio Rheostat. speaker. Only the Fil-Ko-Stat, designed to ACH . d-[_‘F
give improved reception, allows;(1 infinite c(:,rl\- ‘ . .1s dilterent
trol of filament current, making possible 3in. DIAL »#cs > m
louder, clearer signals from distant and local stations in any Radio
Receiver using any type of tubcl:. 3 And now—tlilignb:‘EW mlod;.;l (insist 4in. DIAL mAcH >
on the NEW model at your dealer) gives even er control than eyer ) o
bgfore. It's $2 including the battery switch attachment. And it’s un- will imP"P"? any receiving set, making
conditionally guaranteed. difficult tuning easy
Money Back Guarantee
g Likewise, there are many forms of d 2 L . A \ .
Improved ‘Rﬂ:‘epll?ﬂ‘ . leaks, some variable, others fixed. The Fil- nc‘cil 3-uﬁ1ch_ sxz?. s&ﬁ?o Pnot; 4-inch sire. .$5.00
Through Maintaining Ko-Leak, however, is the only grid leak that egular fitting %4 shaft 3{ and 4. ., .5c each extra
Correct Grid Bias with san! l:‘efset bfor:t a sx:s:iﬁedl tges;sta:c': ;_rl!)d :gd Extra Advantage of the A. C. H.
. justed for best results. s hand calibra
a I:Iand Calibrated (and double checked) over the operating 1. Can be attached or removed from any instru-
x Grid Leak. range for all tubes—¥4 to 5 megohms. Mark. ment.
e e e siso cquimped for abie Vit 2 Rouah tuninaisame pl QAL
1
(bracket packed with each instrument]. Guaranteed perfect electrically 3. Mgrxi?fgzaioosg?e that the eye cannot deteot
Fl LKO' LIGHTNING and mechanically, it gives scientifically correct control of grid potential 4 Automaﬁcﬂ]y lo;:ks inshAUTREn i
i~ —for $2. - A % eng 80 no JAr oan
1 \RRESTER disturb it.
SCIENTIFICALLY CORRECT : : ; 5. Dial grounded reducing the bod, i
Even were, the Fil-Ko-Lightning Arrester n@ gl groun UCIDEALAY y capacity to a
RADIO LIGHTNING ARRESTER | | Leekage Losses You e than tHe average it would: stil o minimum. , ,
with the’l0022 Guarantee “Never Thought of are yorth far more because it comes to you with 6. Special dial 2 graduations where ordinarily one.
Eliminated by this a guarantee that is virtually an insurance Mail Orders sent Prepaid in U. S. A,
50 Scientifically Correct pfhcy‘ )Xoy Eat d$ 189 o throsrh fault of
\ ‘ - place your set if damage rough fault o |
y Radio nghmmg the arrester. But the Fil-Ko-Arrester is A. C. HAYDEN RADIO & RESEARCH CO. |
Py eArrester. better. It eliminates all leakage losses from BROCKTON, MASS., U. S. A. |
* aerial to ground, all radio impulses reaching !

the antenna are sure to pass through your radio set, insuring maximum
reception. Hermetically séaled Bakelite insulation is protected by an
umbrella-shaped shield that keeps off dust, moisture and other con-
ductive matter. You get positive protéction for $1.50.

A There’s also the Fil-Ko-Switch, at 50c. It won't improve reception--
P %/ but it’s one of the few battery switches that won’t impair it. . Made
of non-magnetic metal, wipe-action contacts, assuring sharp, clean
“make and break”, entirely insulated from nickel-plated brass housing

—4
Fl [:’KO—'SWITCH and knob. Scientifically correct to avoid current leakage and extra
capacity. Carries the usual Fil-Ko-Part for Radio guarantee!
SCIENTIFICALLY CORRECT 1 d1 ion T} h Sci ific Tube Tuni
“A" BATTERY SWITCH mproved Reception Through Scientific Tube Tuning
A book that will help you get better results; tells all about vacuum tubes

Simple-Sturdy-Sure and how to control them so as to get more DX, greater volune, longer tubes
and battery hfe—maximum regeneration and clearest signals. -

R ——

50 ¢ Write to Dept. R1024 for free copy.
,./r : .

ROBERTS UNITS |
: N (Trade Mark) ‘
FO)" Low' Losses THE WONDER CIRCUIT OF THE YEAR
P o :
Combining Neutrodyne—Regeneration—Reflex Developed b,
You Can’t Beat Walter Van B. Roberts, EE.. Ph. D. - Editorially Endorsed by
The Radio Broadecast, as Without Doubt The Best We Have Ever
RADIO PARTS Seen.
Caljfornia Actually Heard at Princeton University On The Loud
Speaker, WITH TWO TUBES. |
ROBERTS UNITS consist of Five Coils in Two Mountings
%ea(‘l(y forsltlx]stalla_tiog.. {’aél;ed t<_:ocmplet.le Wiéh all instructions, '
Anh ngle of 14.2 ds! A ook-up, Schematic Print, Cut of Complete et, ete.
foss gf 2&:1(31;1;%:;; one—t?:f:sl:msdths Formerly BUILD A ROBERTS r
of one per cent! Think of it. Have “MASTER” Line AND .REACH THE COAST 8 OO
{g}x ever (llmown adcongl%nser vzvéihlastuc}) %ﬁi)cxency? And | g:;lsAl\gég-Z‘;“‘llgg:?’g'Z’g °
18 record was made with our ¢ modael. b . &l .
The proREQUIRES ONLY swrl’ALé_ SPACE REDESIGNED AND IMPROVED gul.. oW,
e Proudfoot One-Knob Vernier Condenser is a lean, i
but sturdy unit that has a world of efficiency and strength For ACCURACY’ .EF.FICIENC“YK ang R 0 B E R T S K l T
without bulk. It's built to fit into tight places. Just the APPEARANCE, insist on .B. (Trade Mark)
co%dtzlll\se; f:; tha]t ﬁ°mp“§t set you s tplan(riljmgt. . products from your dealer., Ask to Complete Kit of High-Grade Parts for the
0 p plate and vernier plate adjustments are :
ingeniously made with one knob. Two separate scales give se_e ogr new type Va.rlable Condensers ROBERTS TWO TUBE KNOCKOUT SET
deiifnite readi:g&i e e D el with important Special New Features. | ((l}enuineBakelitePglgel. c;)mpletel df{illed.CGeéleral Ra((l}ioCon-
you want the best results, demand the Proudfoot One- : ensers, F. ransformer, Sockets, Condensers, Genuine
Knob Vernier Condenser. It's priced right—13 plate JObbers. and pealers WI:lte for attrac- Robe:tss TUnits, Baseboard, Dials, Knobs, Busbar, Spaghetti— l' )
‘(11:;4 }1?'C'('I(\]«OO?)E%gosf)%s%l?tse (I\ilf. F.C. .gools)—m.so; tive prices and discounts. Everything, except Tubes, Batteries, Cabinet.
plate RGO —39.75. your dealer cannot : 7:
supply you, write us. . ] K . B . MANUFACTURING CO o} $6O g;‘igiﬁg?ﬁ?}p oy $5 }jolggo“
Jobbers and Dealers: We will be glad to give you Dept. C—No. 54 Washb St !
detailed inlfor(rlrtliation about th?l Prot;]dfo(i)t if you £Ps Sa:.Franci:cso ara ? J N MEEE? C OMP ANY Debt B
will address us on your letterhead. ] J ept.
CRUVER MANUFACTURING CO. TE Mouldings, Dies, Custon : :
2456 W. Jackson Blvd. Chicawo. 11, BAKELITE Mpuldinss saichaCustompiens 571 Hudson St. (Sole Mfgs.) New York
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The Radio Magazine You

Have Been Waiting For!

As you sit and listen on your radio to a beautiful voice singing
one of your favorite songs, to a splendid orchestra playing irre-
sistible dance music, to the vibrant voice of some minister as he
delivers a powerful, stirring sermon—many times haven’t you
wondered what these people were really like—haven’t you
wished that you could meet them face to face, could watch
them as they broadcasted their songs, music, talks, and ser-
mons?

Of course, you have felt this desire to know these people, we
have often wondered ourselves about them, these entertainers
whose voices we often hear and whose faces we never see. And
now we are going to bring you face to face with them. Our big
new magazine, Radio Stories, is going to bring you this infor-
mation you have wanted since the first time you set your dials
and tuned in on a broadcasting station.

'The Human Side of Radio

Radio Stories will show you the human side of radio. It
is going to give you thrilling true accounts of happenings
in the big broadcasting studios. It is going to tell you of
the personalities behind the programs, show you the faces
behind the voices. Radio Stories is going to be so intensely
interesting, is going to contain so many things you have
always wanted to know, that you will not want to lay this
magazine aside until you have read it through to the last
page.

Things You Have Always Wanted
' to Know

There will be features byland about famous broadcasting
stars. Dozens of attractive illustrations, many actual
photographs taken in broadcasting stations. There will
be thrilling fiction, short stories, serials—but read the list
of contents shown here, it will give you some idea of what
awaits you in the first 1ssue of Radio Stories.

Special Offer

In connection with our first issue we are making a special
subscription offer of six months for one dollar. Radio
Stories will be on sale at practically every news-stand in
the country, but if you want to insure yourself against
missing a single issue of the next six numbers, or if you
prefer to have the magazine sent to your home, use the
coupon here which is provided for your convenience.

MACFADDEN PUBLICATIONS, Inc. P.R.10
1926 Broadway, New York City

1 am enclosing one dollar. Please enter my name for a six
months’ subscription to Radio Stories beginning with the first
issue. This is in connection with your special offer.

CONTENTS OF OCTOBER ISSUE

Radio Stories

Tuning In with the Editor.

To Radio Fans.

Radio Rose.

Behind the Scenes in a Broadcasting Studio.
The Original Radio Girl.

Making the Radio Radiate Pep.

The Radio God.

The Flapper Among the Stars.

When the Heart is Hungry and the Soul is Starved.

When the Star Failed to Show Up.

A Million Children Sit on His Lap.

The Girl Who Broadcasts Broadway.
Turning Friend Wife into a Sporting Fan.
Airy Persiflage.

An Expert in Crime.

The Love Letters of a Jazz King.

The President’s Debut.

Who Said a Girl Had No Chance?

The Wedding with One Million Guests.
That Voice.

Radio Rage and the Thin-Skinned Alderman.
Rose Brown, Favorite of Fiji and Frisco.
My Love that Came out of the Night.
Will the Radio Replace Cupid?

Who will Pay the Radio Fiddler?
Questions and Answers.

Hookups.

A Voice From His Past.

Six Letters in Six Thousand.

Signing Off.

Radio Stories

1926 Broadway -
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The Greatest Value

Ever Offered in a
Radio Receiving Set

SSTERPIEC

CLARITY  *
BEAUTY
VOLUME
DISTANCE
ECONOMY
SELECTIVITY

A Five Tube Radio Frequency Set

Built of the finest low loss material and in a beautiful, genuine, solid ma-
hogany cabinet. A receiver that will bring even the most distant stations to
your home with surprising clarity and volume. So selective that you can pick
up any station you want, night after night, at the same dial settings, and,
what’s more, it’s the easiest set in the world to operate.

If you want to Build

your Own, we have made
Set Building Easy

F RE SH MAN Tuned Radio

MASTERPIECE  Frequency Kit

No Neutralizing or Balancing Condensers Required

With these marvelous units you can easily build a five-tube tuned Radio Fre-
quency Receiver that will be highly selective as well as a remarkable distance

getter, bringing in all stations with pleasing clarity and volume.
Our new catalog is now ready. It’s free. Write for it.

CHAS. FRESHMAN CO., inc., 106 Seventh Ave., New York City

SELF BALANCED LOW LOSS
TUNED RADIO FREQUENCY KIT

g s

W [ wite not | FRESHMAN [ avmanrsee
| OSCILLATE
f TER

[

MASTERPIECE |

| I !J i i ;I,\n““ - "w"‘ﬂ‘.
! ...,!luﬁlﬂmuﬂhm‘r y

Kit consists of 3 Masterpiece Tuned Radio Frequency Units carefully
matched and balanced. Complete with wiring diagram and instructions
for building any 5-tube tuned radio frequency receiver and also drilling
template for proper mounting.

= ———

HICO
Variable Condenser

5 Engineers Built This
Low Loss Condenser

“HICO” will work in any circuit.

Finest features of up to the minute
construction.

Low loss, brass plates, perfect and
minute control.

Made in 11-17-23-43 plate proper
capacities.

At all good dealers
Hartford Instrument Co.
309 Pearl St. Hartford, Conn.

Western Agent: F, L. Tomlinson Co,
San Francisco, Los Angeles, Seattle

—

The Romance of the Seé

Read the Story of the Life of a
Sea-going Radio Operator—

“THE RADIOBUSTER”

$ OO SENT POSTPAID ANYWHERE $ OO
1 “Per  PACIFIC RADIO PUB. CO. 1 " Per

88

Copy PACIFIC BLDG., SAN FRANCISCO, CAL. Copy
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Tuned Transformer Coil No. 14
Price $2.00

SICKLES
DIAMOND WEAVE COILS

PATENTED AUGUST 21, 1923

HOLD THAT STATION!

You can get and hold the station you
want, and keep out. the others, with
Sickles Diamond Weave Coils.

Sickles Tuned Transformer Coil No. 14
and the Knockout Reflex Coil No. 8
especially designed for popular circuits
make a Teceiving set remarkably
selective.

The No. 14 Tuned Transformer coil is
absolutely  self - neutralizing when
placed at the proper angle in a set.

Write for particulars.

THE F. W. SICKLES CO,,
338 Worthington St.,
Springfield, Mass.

Knockout Reflex Coil No. 8
Price $4.00 a Pair

.| BT ]
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T his loudspeaker is made of a new light-weight
material which eliminates rattling and rasping.
Reguires no batteries. Operates on all ordinary
plate voltages, 45 to 150. 14 in. high. Choice of
artistic finishes. Worite for Free Descriptive
Sfolder.

S REVOLUTIONARY—in principle,
Jn design, in fone quality—as the now
famous N. & K. Imported Phones.
Its principle is that of sound reflection.
The sound waves issue from the speaker in
their full roundness, and are carried to every
corner of the room.

Its shape is new and artistic. And it is made
in several handsome finishes, which harmonize
with all types of home decoration.

Its material is new. Burtex, a scientific
product, which, unlike vibrant wood or metal,
prevents counter-vibrations, thus eliminating
unpleasant twanging, rasping, or rattling.

Its tone is surprisingly distinct, mellow,
natural, free from distortion, thus delighting
and enthusing the most critical listener.

Listen to this new invention on your own
set. We authorize N. & K. Dealers to put it
into the homes of responsible customers on

FIVE DAY’S FREE TRIAL

Price, complete with 6 foot cord, $27.50. 1f
your dealer has not yet been supplied, notifg
the Th. Goldschmidt Corporation, Dept. J. 10,
15 William St., New York City, and you will
be given prompt opportunity to listen to this
new N. & K. Imported Loudspeaker.

Made by the makers of N. & K. Imported Phones,
price $8.50, and the
N. & K. Imported Phone Unit, $7.50

DEALERS : |

This new Loudspeaker has made
an instant sensational success,
wherever displayed. It is a big
profit maker because it meets every
demand put upon high grade loud-
speakers—tone quality, appecarance,
price. If your regular jobber can-
not supply you, write us for name
|l of nearby N. & K. authorized Dis-
1 tnbutor.

Th. Goldschmidt Corporation
Dept. J10, 15 William St., N.Y.C.

S O S R

T

Telmaco Acme Receiver
The Ideal Receiver for all Seasons

The Telmaco Acme
Receiver is truly
portable. Entirely
contained in beauti-
ful traveling case.
Tubes, batteries,
loop, loud speaker;
everythingbuiltinto
set. Nooutside loop,
no aerial, noground
required.
Size of Case 8" x 10"

x 18". Weighs only
27 pounds complete.

Easily Carried.

Acme 4-Tube Reflex Circuit Used

securing selectivity, distance and volume
with minimum battery consumption.
Complete in itself. Easily carried from room to room in
your home or to office, neighbors, etc. Take it along and
have music, entertainment, speeches, news, market reports
wherever you happen to be.

Instantly ready for use as it is. You can use external antenna
and ground, loop and loud speaker if desired. 4 tubes (fully
protected by shock absorber sockets)—equal to 7 tubes, due
to reflexing and use of crystal detector.

Reasonably Priced 3 et Rame Receiver

Complete Telmaco 64 page catalog containing 20 circuits in blue and
describing the best in radio sent postpaid for 10¢c.

Quality Radio Dealers ] Catalog and Price List furnished to all bona fide dealers

* making request on their business stationery.

Exclusively
P Established 1918 Radio Division
TELEPHONE MAINTENANCE CO.
20 South Wells Street Dept. A Chicago, lllinois

The PEERESS [WIN-AUD
Double Audio

Transformer

MAY be used in any circuit where two
audio transformers are specified. It
is the transformer that gives greater
volume and clearer reproduction with its
two stages of balanced audio amplifica-
List Price, $9.50 tion.

WITH Twin-Aud you will have music that demands no apology. Voice reproduc-
tion that is intelligible—pure, sweet tones over the entire scale—all the high
notes and all the low notes. No howls, squeals, wails, hisses or hums.

Twin-Aud Stands Out in Performance as it Stands out in Appearance

WESTERN REPRESENTATIVES

UNIVERSAL AGENCIES

693 MISSION STREET, SAN FRANCISCO, CALIFORNIA

PEERLESS RADIO CORPORATION

NEWTON LOWER FALLS, BOSTON, MASS.
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Such appla

The set for the masses,
as well as the classes.

SHAMROCK - HARKNESS KIT

contains all parts to build the Sham-
rock-Harkness Reflex.

Licensed under U. S. Patent
Office, Serial No. 719,264
for Radio Receiver Stations.

Send 10c for Radio Builders
Guide Book.

List Price $35 Complete

SHAMROC

(FOR SELECTIVE TUNING)

LA RNEN

PARXEXREREPE LR

use
must be merited

There’s a reason why crowds gather at this
window. Within is featured the sensational
Shamrock-Harkness Receiver—combining:
distance from the neutrodyne, clarity from
the reflex, and volume from the regenerative.

FEATURES

Operates a loud speaker. Two tubes
do the work of five. Cuts battery
cost 60 per cent. Does not squeal
or radiate. Stations can be logged.
Amazing clarity and volume.

The amazing performance of the Shamrock-Hark-
ness Receiver depends as much on the use of specially
designed parts and the mechanical arrangement of
these parts as upon the wonderful circuit itself.

The Shamrock Kit contains genuine guaranteed

Harkness parts. Avoid imitations. Accept only the
genuine.
K SHAMROCK MANUFACTURING CO.

Dept. 55 Market Street - ~ - Newarlk, N. ]J.

MICA CONDENSER

Patent Pending

COPPER——,

'?i- l'*
insure high efficiency and the g
Build-Up feature enables the
operator to obtain any definite
capacity from .00025 to .006 by
simply adding extra plates of’
copper and mica to the Build-
Up base.

Each alternate copper and mica plate has a capacily
of approzimately .0002 Mfd,

Build-Up Mica Condensers of the following
capacities, each assembled complete in carton, at
the following prices:

00025 Mfd . . ... ..o List price 50c
.0005 AT I i e e o 4 “  50c
.001 ok o1 L R TR “  85¢ch
.002 R R e e B O 4 60c
.0025 ST e R ST $ “  65c
.005 A1 i B e & “  70c
.006 S LA Ry Y 11 ¢ 4 “  75¢

Extra envelope containing 20 copper and
mica plates, or sufficient to build up a con-
denser from .00025 to .006, list price 25c.

Table showing required number of plates
needed for any capacity is furnished with each
condenser.

Ask your dealer—or order direct

CHAS. SCHINDLER

1402 W. Delaware Ave., Toledo, Ohio

MODEBN Super-Six Reflex

il ===

of 4 cents in stamps.

The Modern Electric Mfg. Co., Toledo, Ohio g8

~ NN
X (BBl K T
o IS (3
O <
2 v
Ui = ()
I J
; b
3
3 3 S
b
Springfeld ®)
O,
“Braided Coble
== T i
ot 1| 0005 Smten SOLOER TO BRAWD
Potentiometer Rheostar -
Cryrtal Detector
¥ Varnler Glass tncloned
l-‘:.hl m,u.'

The Set You Will Eventually Build

Large size wiring diagram and list of parts
necessary to build this set sent on receipt

" Lt Speaker jucn

Establishing A New Standard

The New and Improved

‘Read’emy’
Binding’ Posts

New
Markings
Fulfill
Every
Demand
The Utmost
'/’ in Quality
// and Appear-

ance at the
Lowest
Price I

15c

At Your Dealers or Sent Postpaid

THE MARSHALL-GERKEN CO.
Toledo, Ohio

Lefax Free!
A copy of the new 7th edition
of the Lefax Radio Handbook

given free with one subscription -

to “RADIO” for one year.
Full price $2.50
“RADIO”

Pacific Bldg.  San Francisco |}

90
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Lefax Free!

A copy of the new 7th edition
of the Lefax Radio Handbook

given free with one subscription

to “RADIO” for one year.

Full price $2.50
“RADIO”
Pacific Bldg.  San Francisco

S

A smoothly adjustable

Grid Leak

that gives even regulation
from 1t08 megohms

The Centralab (formerly CRL) was
one of the first and most successful
variable grid leaks on the market.
It gives smooth, unbroken adjust-
ment through 900 degrees —2%
turns of the knob—and gives abso-
lutely uniform variation from 14 to
8 megohms. It makes possible the
finest gradations and holds the
value at which the knob is set.
Single hole mounting.

INOIOGI ] Gl il vl . . $1.25
No. 107 (with .00025 condenser) 1.60
We also manufacture the

Centralab Centralab Centralab
RHEOSTAT NON-INDUCTIVE
No. 206— BATTERY POTENTIOMETER
- SWITCH No. 110—400
QP28 ohins, $1.50
No. 230—-30 No. 300— No. 111—2000
ohms, $1.2§ s50¢ ohms, $1.75

TO JOBBERS AND DEALERS: The trade

mark of products of the Central Radio

Laboratories has been changed from CRL
to Centralab. Write for literature.

CENTRAL RADIO LABORATORIES
295 Sixteenth St, Milwaukee, Wis.

Permanently FLAT Plates

The well-known Heath
process of stamping rotor
plates makes the new
HEATH an instrument of t0
lasting accuracy.

NEW all-metal condenser, plus—new

rigidity! A shaft perfectly centered in

i accurately machined bearings—true—run-
PRICES

No. 102—32-inch Dial for Y4-inch shaft. . 50 cts

No. 103—3-inch Dial for 2-inch shaft 65 cts

No. 1105—4-inch Dial for 2-inch shaft. 80 cts

o 7
\ D

o

',/

Heath Bakelite Dial

Specially designed easy grip-knob, beautifully propor™
tioned, highly polished and clearly incised. Brass bushing
centered by preeision machinery to positive accuracy for
perfect balance. Made in two (2)inch, three (3) inch and
four (4) inch diameters. A typical HEATH product.

Write today for Literature

Distribufors for Northern California
ELECTRIC APPLIANCE CO.
807 Misslon Street San Francisco, Cal.

HEATH

L&" Micrometer [
@ Geared Vernier
Ordinary adjustments reduced

by separate geared adjustment

hair-breadth distinction.

The most highly perfected

vernier so far developed.

Non-Dielectric Condensers

New HEATH Products

Heath Radio & Electric Mfg. Co.

208 First Street, Newark, N. J.

Radiant Condensers

- \

ning—for smoother operation. No contacts
through bearings. Use Heath Condensers
in your new set or hook-up.

Prices of Model ““A’* Vernier Type With Dial

No.12A. V. 12plate............. 5.00
No.24A. V. 24Plate....................... 5.50
No. 44 A. V. .44 plate 8.50

Plain Types in all sizes.

Heath Sockets with the Exclusive
Shock Absorber Feature
Bakelite base into which re-enforced phosphor bronze,
self cleaning contacts are securely embedded. Binding posts

are slotted hexagon nuts. HEATH Standards of material
and workmanship. . Price 75¢

Distributors for Southern California
THE ELECTRIC CORPORATION

836 S. Los Angeles St. Los Angeles
WESTERN RADIO INC.
637 S. Hope St. Los Angeles

e i R

e ——

TURNABOUT PEDESTALS FOR

Radiola Super-Heterodyne

and other directional receiving sets. Per-
mits your set to revolve freely upon &
mahogany-finished base.
Sent postpaid upon receipt of $1
Special quantity prices to dealers.
Levison Radio Laboratories
58 Collins Street, San Francisco, California

BALDWIN Phones Free!

for best long distance record on
my hook-up. Other prizes, too.
Particulars free.

LEON LAMBERT
542-K Kaufman Bldg. Wichita, Kansas

#

SIX MONTHS FOR
ONE DOLLAR

“RADIO” San Francisco

F
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Thousands Now Know This
to be the Greatest Radio
Value Ever Offered

“Pacific Quintet”

Super-Het Kit $15.00

(45,000 Cycle)

Another Leader Product of the
Popular “Pacific” Line

A remarkable value, made possible

through huge quantity production.

Build your own Super-Heterodyne.

Rebuild or convert your old set to

a modern and advanced type Super-

Heterodyne. All other parts re-
quired are standard. Hook-up
print with complete and simple

instructions packed with each
“Pacific Quintet” kit.

Foresight and Advanced Engineer-
ing Efficiency now bring the latest
and most popular developments
within a price range to suit the
average pocket-book.

If Your Dealer Cannot Supply You, SENT TO ANY ADDRESS Upon
Receipt of $15.00, or by Parcel Post or Express C.0.D.

BALDWIN-PACIFIC CO., Pacific Bldg., San Francisco

PACIFIC
RANGER
SUPER-HET
KIT

BALDWIN-PACIFIC CO.

Satisfaction
Guaranteed
Finely finished
merchandise
built for real

‘‘Pacific Quintet’’ Super-Het Kit
Consisting of 1 Pacific ‘‘Ranger’’ No. 30
Oscillator Coupler, 3 Pacific ‘‘Ranger’’
No. 25 Intermediate Frequency Trans-
formers and 1 Pacific No. 20 ‘‘Ranger"’
Filter Transformer.

192 Park Street

“A THING OF BEAUTY”

THE “RF22”

A “‘Five-Tuber’’ That Acknowledges No Peer

Write us for
Pamphlet and Testimonials

HALLOCK & WATSON RADIO SERVICE

66 K G G 29
WESTERN DEALERS — MAY WE QUOTE YOU?

~
avs

[ A

BETecTon

Portland, Oregon

BYSTALE

“REFLEX SPECIAL’
QUICK COONTACT $ -OO
RECTIFIER
GUARBRANTEED
The Acme Apparatus Oo. says ‘‘prevens dis-
tortion and howling by using a BROWNLIE
ORYSTAL in REPLEX SETS.”’
Order From Your Dealer or Direct
ROLAND BROWNLIE & CO.
24 Saunders Street, Medford, Mass.

92

latest Development n

RADIO
TheNewPfanstiehl
Non-Oscillating
Principle
Complete (}%f'%
S 1.,y Monthiy Payments

The season’s biggest sensation. Car)
Pfanstiehl’s improvement over Neutro-
dyne, Super, Reflex, etc. Positivelynon-
regenerative, ’i“Fs anew degree of musi-
cal quality, selectivity, and simple operation.
Solid mahog any cabinets. Accessories included.

Write Today for FREE Trial Offer!
Write quick ung get our epecial price offer with 2 week's
FREE '?lial. and easy payments. 8, 4 or 6 tube sots. Write.
MARSHALL RADIO PRODUCTS., inc., Dept. 59-36
Marshall Bivd. and 19th Street, Chicago, .

Tell them that vou saw it in RADIO
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Puts the Ban
on Distortion

With the "HEGEHOG" on guard you will get plenty
of volume \yithou_t distortion,—that plague of radio.

The "HEGEHOG is a marvel for purity and perfection
of tone. Its exclusive self shielding feature effectively
shuts out foreign noises.

The size of the "HEGEHOG ' is a revelation. It occu-
pies half the space of any other transformer,—hardly
larger than an E.nflish Walnut. Mounts anywhere.
Easy to connect. ldeal for portables.

Ratios 1 to 3. 1 to 4 and 1 to 5—$3.50.

Ratio 1 to 10—$4.50.

Write for Free Bulletin No. 94 showing complete
line of Premier Quality Radio Parts. - Ask your dealer
if he has Premier free hook ups. 1fnot, gend his name
and receive a set free:

Premier Elestric [ompany

3813 Ravenswood Ave.; Chicago
Makers of

PREMIER

Quality Radio Parts

Duo-Spiral
%ldz’ng%op

Reduces
Static

Increases
Selectivity

Easily )
Portable =

Price$8.50

Patents pending

The highest development in a portable aerial. .
Compact, convenient and self contained. No
outside aerial or ground wire necessary. Can be
used anywhere. Brings in distant stations
with remarkable volume.

The Duo-Spiral has a swivel base graduated in
degrees for calibration. A convenient handle
permits adjustment without body capacity
effects. It has been adopted as standard equip-
ment by leading manufacturers. Its handsome
silver and mahogany finish harmonizes with the
finest furniture. The folding feature makes it
easily portable.

Duo-Spiral is made by the manufac-

turers of Tiny-Turn, the superior

vernier control which makes perfect

tuning easy. If your dealer is unable ;

to supply you with either of these I

standard products, write us direct.

e Umites Ime.
00

d, Illinois

1303 First Avenue
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Tops Don’t Come
Off. 25 Different
Markings Scien-
tifically Made,
Beautifully Fin-
ished.

Insist on and get
Genuine EBY Binding Posts

H. H. EBY MFG. Co. Phila., Pa.

Jones Mulli-Plugs are
supplied for panel or
brackel mounling. Also
(as illustrated below) with
seven leads ‘coded for
allaching to binding posts
of any sel.

a-fén PL.
B

Complete
$5.00

ONE PULL---

on the Jones MULTI-PLLG instantly discon-
nects antenna, ground, A and B batteries from
your set! One push reconnects! Long cable
permils placing batteries out of way—in base-
ment, closet or elsewhere. All leads coded.

JONES
MULTI-PLUG

Can’t be plugged in wrong. Prevents burning
out tubes or shorting batteries. 100% fool-
proof. Enables anyone to connect your set with
safety. Standard on Zenith, WorkRite and
many other leading sets. Jones Multi-Plugs,
complete for panel mounting, $4.00; for bracket
mounting, $4.50. Binding Post type, $5.00
Carried by all jobbers. If your dealer isn't
?upplied, state his name when ordering. Folder
ree.
Pat. Applied for
HOWARD B. JONES

614 S. Canal St. Chicago

PACIFIC COAST DISTRIBUTORS:
San Francisco, Calif., Los Angeles, Calif.,
A. S. Lindstrom, Lombard J. Smith,
111 New Montgomery St. 451 East Third Street.
Seattle, Washington, Portland, Oregon,
George H. Mayer, H. A. Killim,
95 Connecticut Street 312 McKay Building.
=
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Quality Volume Selectivity
All Combined in the New Chelsea Set

A SET OF BEAUTY FOR THE HOME

It has a loud speaker range of from two to three thousand miles

It reduces re-radiation to a minimum.
Its quality is unexcelled.
It 18 simple to operate.

It is extremely selective.
It gives enormous volume.

Licensed under Armstrong U.S. Patent No. 1113143. Price $75.00

It has that essential pleasins appearance.
It is fully guaranteed.

It requires a small antenna, and, with guch, will give results equal to or better than the
average five, six or eight-tube sét now on the market.

Chelsea offers a full line of parts and sets

SINGLE tube regenerative set............ $17.00
Two stage audio amplifier................. $16.00
Three tube regenerative set............... $35.00
Four tube tuned radio frequency.......... $75.00

CHELSEA RADIO COMPANY
179 Spruce Street Chelsea, Mass.

Western Agents — FREDERIC L. TOMLINSON CO.
447 Pacific Bldg., San Francisco 1113 Wall St, Los Angeles, Cal.
116 13th Ave. North, Seattle, Wash.

PERITE

“SEL F~ADJUSTING” Rheosiat
PERFECT (2%, CIRCUIT

Simplifies wiring
Eliminates

hand rheostats

RADIALL COMPANY

Write Dept. R-3
for Free
Hook-ups

-
o

Tell them that you saw it in RADIO 93
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| The Success of B-T Products
Is the Reward of Unequalled Merit

The first Low-Loss Tuner—
| For Broadcast 200-565
For Short Wave 50-150

Consider: 1st, A development in coil winding and
arrangement so effective that the full broadcast
range is covered with an 11-plate B-T Condenser—
1 Results: Louder signals, more distant stations and
greater selectivity.
2nd, An adjustable untuned primary, one of those
things so simple no one thought of it—but it solves
the problem of varying local conditions.
3rd, An equally simple but efficient loss-proof
frame. ]
4th, A family history beginning with the first
3-circuit coupler and including nothing but original
pa;tti—zll lead‘eirs.f
» A record of its own of being the first LOW
] LOSS Broadcast or Short Wave Tuner on the
market.
You can't beat it For Broadcast 200-565 Meters
For Short Wave 50-150 Meters

Price $5.00

)
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Greater Results
than Ever!

Send for this diagram

The Nutron Solodyne (double-grid) Tube acts as both
oscillator and modulator in the Super-Heterodyne Circuit,
thereby not only eliminating one of the tubes but obtaining
greater efficiency as well. In Reflex Sets the Nutron Solo-
dyne (double-grid) Tube can be used as both detector and
amﬁliﬁer (dual amé)liﬁcation) thereby doing away entirely

P.S. If it’s a 5-Tube set you want, read what Geor - with the crystal or detector tube.
A ’ ge Two Types | )
Cen, bl B B s e TN Sl G et
“N::ne%essl'r’lg V\‘Xgqul fe > C;;gsults Rutietiie BT Short Wave 50 to 150 meters no(:v eozo iny tl?i Zgoot‘})l ‘:'egg tion":l‘ll(i its ra‘;)isa l;ain in
gin going full blast (iu;m ‘:ﬁaigo iztatlc}:nst 3&'.“1 El- (These ranges covered with B-T 11-plate “Life- popula?it; isgampie proof of ita‘:musual qualities.
\ LouisvillegiPhi ket 1 e Cincinnoas  time” Laboratory condenser.) double.grid) Tube and
Davenport, P; DAE, roit, Cincinnatl,  “Better Tuning” (now in 6th Edition) tells you _Send at once for Nutron Solodyne (double-grid) Tube an
avenport, Pittsburgh, Iowa City, etc. Have diagram illustrated above or for Tube and diagram of 2-tube

§ : 3 why—sh how. i i | st nn
Rad 55 many a5, 1 outeide stions han  gilrasions you How, Complete insiructions sl et Ot for Tube and No. B Bty hookiga.

ev?ning regardless of Chicago. The ; 1on L See them for yourself. If your dealer does not yet carry
“‘Nameless” is all that’s claimed for it. lt.gc:};{l %’; fel:l{}::gl‘o Frequency Circuits. Sent on these tubes, ogder direct from us. Always look for the Silben

[ Send for information on B-T Low Loss Induc- Spot (Pat. Pending). Itis your assurance of tube perfection.
"V"?e Jor tances, Condensers, Tuners, Couplers, Transformers Each Nutron Tubeis rigidly tested and guar:;’nlteed.
Descriptive Matter and Oscillator Units—Successfully meet all radio vloe, $6.00.

circuit requirements.

BREMER-TULLY MFG. CO., 536 S. Canal St., Chicago

They Roll in
OnBall B earings

The Y.M.C.A. Radio Instructor at Detroit says
that with Myers Tubes ‘‘the stationsroil in on ball
bearings’’—the long distance stations that can-
not be tuned in with ordinary tubes. You can put
the world on your dial with

Myers Tubes

Practically Unbreakable

Get England, France, Canada, Cuba, Hawail, Porto Rico and
Japan as others are doing with one, two or three Myers
Tubes. They eliminate all ncise—function perfectly as De-
tectors, Amplifiers and Oscillators—increase the radius of
your set 50%. Two types: Dry Battery and Universal for
storage batteries. (4 volts)

Demand Myers Tubes at your
dealers or send price and be
supplied postpaid. See ‘‘Made

Use Silben Spo Tubes

(Pat. Pending)

After years of chemical and electrical research a startling
process of tube treatment has been discovered! What
appears to be an ordinary 6 volt storage battery tube
actually works like a $12 power tube. It makes weak recep-
tion strong and good reception stronger.

‘Ordinary tubes have three measurements. The Silben
Spot Tube 1 A has a fourth, known as the ‘‘rendement.”
The secret is in the Silben Spot (Pat. Pending). Further-
more, every Silben Spot Tube is DEPENDABLE because
each one is rigidly tested before it leaves our factory. Each
Silben Spot Tube gives known results. Price, $4.00.

Nutron Matched Tubes

SILBEN SPOT (Pat. Pending)

Mr. Set Manufacturer: You can now guarantee everyone
of your sets working perfectly on tube operation. OQur
Service Department will match tubes for your particular set, |
pack them in cartons of three or six, as required, each tube
individually marked and guaranteed correct for your set.
Complete specifications for each tube will be packed in each
carton. This is a service that will be welcomed by your dis-
tributors, dealers and customers. Nutron Matched Tubes—
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in Canada’’ on each tube, matched to your set requirements—identiﬁed and improved

Others not guaranteed. | further with the Silben Spot (Pat. Pending)—tested and
'ﬂ 5- ’ . ed—can be made availabl if

Comple_te witltl clips. e(l;lo e o Y/a CU um 7‘7b e 5 g;r:ox‘]te —can be made availabie to your customers if you

aaleuuipment, requiseds We can accommodate a few reliable set manufacturers

240 CRAIG STREET, w' with this service and furnish Nutron Matched Tubes in

ONTREAL. CANADA sufficient quantities to meet all their requirements. Mr.

4 M Set Manufacturer, this represents tube insurance to you.
Write, wire or phone for consultation.
Note: We recommend to owners of Super-Heterodyne

and reflex gets the use of Nutron Matched Tubes in con-
junction with the Nutron Solodyne (double-grid) Tube—
' The Silben Spot (Pat. Pending) on all these tubes is your

guarantee of perfect satisfaction with your set. Nutron
Matched Tubes: Set of 3, $12.00; set of 6, $24.00; Nutron
Solodyne (double-grid) Tube $6.00.

-""Al\ I Greater Distance--Less Noise
4

URN-I

ADJUSTABLE

GRID LEAK

HERE IS A CRYSTAL thatis
worth its weight in gold to any
radio owner. itis sold on the
very broadest guarantee to
SATISFY THE PURCHAS-
ER, and thousands of letters
of grateful appreciation testify
to the merits of B-METAL LOUD TALKING CRYSTALS.
Get them from your dealer but remember that there is no
substitute for B-METAL CRYSTALS.

.. e | Nutron Manufacturing Co.
B-METAL REFINING COMPANY, Detroit, Mich. Only $1 at Your Dealer’s or Direct From Us g
COAST RADIO SUPPLY CO., 648 Howard St., TURN-IT RADIO SALES. Inc 1 717 Main Avenue, Passaic, New Jersey

San Francisco, Cal, 30 Church St., N. Y.

924 Tell them that you saw it in RADIO
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