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Christmas 
- --and the whole 
world is young again 

IHE Air is a- quiver, the Ether crowded, 
with the Yule -tide Music. The carols, 

the simple songs, that carry us back to a 
rose -tinted childhood are beating ... beat- 
ing .... beating .... their soundless tat- 
toos at our Hearth -Stones. 

Radio is the Magic -Key that translates 
it all into vibrant glorious sound. 

Only a Scrooge, untouched by the Christ- 
mas Spirit, will leave the Key unturned. 

Of course, for the utmost in Radio 
enchantment, you will equip your set 
with tubes of the rarest scientific 
accuracy- 

Quality Plus Service 

Since 1915 

RADIO TUBES 
PATENT NOTICE: Cunningham tubes are covered by patents dated 2- 18 -08. 2- 18 -12, 12- 30.13, 
10- 23 -17, 10.23 -17, and others issued and pending. Lices ed only for amateur evperi,neutal 
and entertainment use in radio communication. Any other use poil/ he au infringement. 
Cunningham go-page data book fully explaining care and operation of Radio Tubes now available 
by sending toc in stamps to San Francisco office. 

Price the same on all five types - 
C-301A, C -299, C -300, C -11, C -12 

182 S 

Home. Office: SAN FRANCISCO CHICAGO NEW YORK 

* Tested and approved by RADIO BROADCAST * 
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Magnet Wire 
is known the world 
over for its uniform. 
Ity and high quality. 
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hind Your Own Coils 
for the New Hooli4ips! 

The joy of real accomplishment comes to 
the radio fan who tries the new hook- 
ups and succeeds in making new records 
of long distance reception. He leads - 
others follow! 
This fascinating work calls for special 
coils of new specifications. The enter- 
prising experimenter winds his own 
coils to save time and to be sure that 
the new set will operate at the highest 
efficiency. To him comes the thrill of 
true scientific discovery and research. 

Belden Radio Magnet Wire has beenused 
for many years by famous manufacturers 
of radio devices. They require wire of 
uniform gauge, carefully insulated 
with high grade cotton or silk insulation 
from one end of the spool to the other. 
You should insist on Belden Radio Mag- 
net Wire for your own protection. Every 
spool is full weight, plainly marked, and 
of hill gauge throughout. Be sure to get 
Belden Wire -it makes a world of 
difference! 

Other Beiden Radio Products 
Our instructive booklet, "Helpful Hints for Radio Fans" describes many other 
Belden Radio Products, such as Enameled Aerial Wire, Loop and Litz Wires, 
New Terminals, Sockets, and many other important items. Know all about these 
efficient radio products. Send for the booklet, now! 

Radio Dealers 
Belden Magnet Wire is 
merchandised in handy 
cartons of 5 spools each. 
Every spool is marked for 
weight, insulation and 
gauge. Send for complete 
dealer bulletin, by writing 
us on your business let- 
terhead. Write, today. 

Manufacturing Company 
4637 West Van Buren Street 

CHICAGO ILLINOIS 

Send for this 
Free Booklet 

p.. mss.. .... 7 
/ Belden Manufacturing Company / 

4637 W. Van Buren St., Chicago, M. 
I would like to know more about Magnet wire. 
Send me your latest booklet -Helpful Hints for 
Radio Fans. Be sure to explain Litz Wire. too. 

e 
/ 

Name 

Address 

i 
/ 

`a,at a ulassolsassi 
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How many radio miles 
diel you go last night? 

HOW many radio miles did you travel last 
night - that's the up-to-the-minute g t. ? p 

question. Did you voyage from New York 
to Chicago? Did you look in on Boston 
fifty seconds after, and on Philadelphia 
half -a- minute after that? If you didn't, why 
didn't you? There's fun and excitement, too, 
in a De Forest Radio -and it's ready to "get 
to work" five minutes after it enters your 
home. 

Here is a radiophone so astonishingly 
simple for the work it does that it's your 
best introduction to the marvels of radio 
space. Here is one so perfectly developed 
that it invites graduation from other less 
efficient instruments. 

Here is a receiving set sponsored by the 
very genius who made radio, as we know it, 
possible- an instrument that offers a really 
remarkable demonstration in radio perform- 
ance at a price far less than any instrument 
whose achievements compare with it. Here 
is a practical, a modern Radiophone, depend= 
ing upon no out - strung wire to obtain re- 
sults, but which, with a simple loop the size 
of a picture frame, opens to you a far -flung 
range of concert, speech and lecture- and 
all with a tonal purity, a sensitive choice, as 

DE FOREST RADIOPHONE 
TRADE MARK REG. TRADE MARKTREG. 

For beauty and clear reproduction 
Use the De Forest Loud Speaker. 
It reproduces naturally, brilliant- 

` ly, without distortion. Its horn is 
\. , shaped to retain the full brilliancy 
-2 - of the original sound, and also to 

add volume. The complete unit 

is free from rattles. Every De 
Forest Loud Speaker is thorough- 
ly tested, and is guaranteed free 
from defects. Sold by authorized 
De Forest dealers only. Price, 
with 6 feet of cord, $25.00. 

* Tested and Approved by RADIO BROADCAST * 
RADIO BROADCAST. December, 1924. Published monthly. Vol. VI, No. 2. Published at Garden City, N. Y. Subscription price 
$4.00 a year. Entered at the post office at Garden City, N. Y., as second class mail matter. Doubleday. Page & Company, 
Garden City, N. Y. 
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between station and station, that is rare to 
any but De Forest users. 

The De Forest Radiophone is a complete 
four -tube receiver, built on the best reflex 
principle. Its four tubes and crystal detector 
do the work of seven tubes. We could be 
extremely technical in telling you how. the 
four tubes do the work of seven and why 
the crystal detector gives both power and 
economy to this instrument. If you are tech- 
nically inclined we shall be glad to do so if 
you will write us. Technical or not, however, 
know this: You can get splendid results 
from a De Forest D -12 Radiophone. Its 

upkeep is low. Its tone is clear and pure. 
It can be moved easily from room to room. 

Why it pays to look for the 
De Forest agent 

De Forest from first to last stands for all 
that is substantial and thorough and funda- 
mentally right in radio. De Forest agents 
are qualified to give you sound and practical 
advice and help in radio. When you find a 
De Forest agent you find a man who knows 
radio -a man who has given us his word 
that he will see that every instrument he 
sells is thoroughly inspected and properly 
serviced after the sale. He has been carefully 
picked and schooled in the operation and 
servicing of De Forest Radiophones. 

He will install your instrument and ex- 
plain to you simply how to get the fullest 
satisfaction and enjoyment from it. 

Prices on 
De Forest D -12 Radiophones 

(COMPLETE) 
Including loop, self -contained loud speaker, four De 
Forest tubes, A and B batteries, and all equipment 
ready to operate. 

With Dry Batteries 
In two -tone gray and black Fabrikoid cabinet $161.20 
In two-tone Mahogany cabinet 176.20 

With Storage Batteries 
In two -tone gray and black Fabrikoid cabinet 180.00 
In two-tone Mahogany cabinet 195.00 

De Forest D -14 Radiophone 
In burl walnut cabinet with loop and loud 
speaker built in. Price, including five DV -2 
tubes, four B batteries, and storage batteries 371.50 

DE FOREST RADIO COMPANY 
Jersey City, N. J. 

DE FOREST RADIOPHONE 
TRADE MARK REG. C0' ok, TRADE MARK REG. 

De Forest 
DV -3 Tube 
for use with 
Dry Cell 
Batteries. 

Your set deserves De Forest tubes 
The original De Forest vacuum 
tube was the first of many millions 
of De Forest tubes that have stood 
foremost in quality of workman -, 
ship and performance. They are 
noted for uniformity, volume, 

and clarity. Use DV -3 with dry 
batteries, DV -2 with storage bat- 
teries. They are guaranteed against 
defects in material and workman- 
ship. Sold only by authorized De 
Forest dealers. Price $4.00 each. 

* Tested and approved by RADIO BROADCAST * 

De Forest 
DV-2 Tube 
for use with 
Storage 
Batteries. 
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00.DEN ° 
L E'V?-2 

TRADE MARK REG- 

"Tilt. Perfect Broadcast Receiver" 

A New Superior Broadcast Receiver 
SIMPLE - LONG RANGE - HIGHEST QUALITY 

NON RADIATING - NON REGEr1ERATIVE 

Two Stages Tuned Radio Frequency, Detector and 
Three Stages of Audio Frequency Amplification 

PLIODYNE 6 

Front View Showing Simplicity of Control 

A New Marketing Plan 
Rather than sell this high grade receiver to wholesalers at $190.00 less 50;x, 
discount we are going to sell it direct to you at wholesale, saving you $95.00 
and at the same time giving you the finest set that can be bought for twice 
the amount. 

Inspect the "PLIODYNE 6" at Our Expense 
We will send the "Pliodyne 6" C.O.D. transportation prepaid with privilege of 
inspection. If it does not appeal to you as the finest medium priced broadcast 
receiver you ever saw, return it to us at our expense. 

Otherwise take advantage of 

A Free Trial 
Accept the C.O.D. and try the "Pliodyne 6" for five days, if you are not 
satisfied in every way return it at our expense and we will return your money. 

* Tested and approved by RADIO BROADCAST * 
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X95.00 
Completely Constructed 

WITHOUT ACCESSORIES 

Transportation Prepaid 

C 

PLIODYNE 6 
Interior View Showing Compact and Efficient Design 

' 

Our Guarantee 
We guarantee every GOLDEN -LEUTZ "Pliodyne 6" to be the finest 
broadcast receiver that can be manufactured using 6 tubes or less and to be 
satisfactory to you in every way and to reach you in perfect condition. 

You take no risk whatever in sending us your order, for unless you are 
completely satisfied with the receiver and with your saving you may return the 
receiver to us and we will refund your money. Address 

GOLDEN -LEUTZ, Inc. 
476 BROADWAY NEW YORK CITY 

LICENSED UNDER FARRAND AGREEMENT AND HOGAN PATENT NO. 1,014,002 

NOTE: -We reserve the right to withdraw the Free Trial Offer if our Factory Production 
is exceeded. GOLDEN -LEUTZ, Inc. 

* Tested and approved by RADIO BROADCAST * 
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The Newport Brings Happiness 
You can give your loved ones the greatest thrill 
Christmas morning by surprising them with a 
'Newport Radio Receiver. They will be not only 
surprised but pleased because they know that the 
Newport is one of the best receivers built. 

It combines every element that makes for de- 
lightful reception: Tone Quality, Selectivity, 
Range, and Volume and it sacrifices none of them. 
The highly unpleasant squeals that are present 
in so many receivers are absolutely eliminated. 

The Newport has been designed by the most com- 
petent engineers. It is thoroughly and sturdily 
constructed of the best materials and, with ordi- 
nary care, it will last many years. The receiver 
has been tested under trying conditions by some 
of the best authorities in the industry and it car- 
ries their unqualified stamp of approval, It 
operates at less by 30% A and B battery than 
the average set. In short, the Newport Radio 
Receiver is not an experiment at your expense. 

The Newport is built in cabinets of three designs 
-designs that will harmonize with the finest ap- 
pointments- designs that are a joy to all lovers 
of fine furniture. 

It is just the receiver you want for an ideal 
remembrance. And yet it isn't expensive. Small 
model, $118.00. Second model, $170.00, equipped 
with loud speaker ($180.00 West of Denver). 
Console model $250.00 equipped with loud 
speaker, ($260.00 West of Denver). 

The Newport Is a Good Receirer 
Built in a Piece of Fine Furniture 

Weil) ori Radio Corp. 

250 West 545 tree t, \ Gí y 
* Tested and approved by RADIO BROADCAST * 
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It Males Every Day a Christmas 

It is a practical and efficient receiver 
built in cabinets that harmonize with 
the appointments of the finest home. 

* * 

It combines the four prime factors of 
radio reception: Tone quality, Selec- 
tivity, Range, and Volume. 

* * * 

Disagreeable squeals and receiver 
noises are absolutely eliminated. 

* * * 

It operates at less by 30% A and B bat- 
tery than the average receiver. 

* * * 

Its sturdy construction coupled with 
the careful selection of the best mate- 
rials insures many years of satisfac- 
tory service. 

* * * 

It has been tested and approved by 
leading authorities. 

* * * 

It is the result of tu o years of experi- 
mentation and research by competent 
engineers. 

* * * 

It is guaranteed unqualifiedly for one 
year. 

* * * 

It is just the receiver that will make 
every day a Christmas for your loved ones. 

The Newport Is a Good Receiver 
Built in a Piece of Fine Furniture 

250 West 54f1.2-Street, 

WewYoric 
* Tested and approved by RADIO BROADCAST * 
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The Dynergy Receiver 
is complete as shown 
for D. C. current. 

(This does not in- 
clude tubes and 
speaker.) $185.00 

Authorities Agree on the Dynergy 
THE Dynergy Radio Receiver is the 
first receiver ever built to operate 
directly and entirely from the elec- 

tric light socket. To be absolutely sure 
that no unjustified and misleading claims 
would he made for the Dynergy, every 
sort of test under all kinds of varying con- 
ditions was made. 

As a result this receiver has been tested 
by men in the radio industry who know. 
There follows a list of a few of the prom- 
inent radio authorities who have tested 
and endorsed the Dynergy: Mr. Pace of 
the New York Edison Co.; Mr. Wm. 
Hedges of the Chicago Daily News; the 
Chief Engineer of KYW., Chicago ; the 
Editor of Radio Broadcast Magazine; 
the Radio Editors of the New York Sun; 
Telegram -Mail; World; Journal; and the 
Springfield Republican. Tests have also 
been conducted in the radio laboratories 

of Radio Broadcast; Brooklyn Navy 
Yards ; and practically every radio pub- 
lication of any national significance. 

It was not enough that these men and 
organizations approve it. It was given 
out to responsible jobbers and dealers, who 
are perhaps the greatest critics in the 
radio field, for their opinion. In every in- 
stance the report was more than favor- 
able, it was downright enthusiastic. 

DYNAMOTIVE RADIO CORP. 
47 NINTH AVENUE 

NEW YORK CITY 

For A. C. current the 
Dynergy Receiver re- 
quires only the Dyn- 
ergy Rectifier. $50.00 

* Tested and approved by R.1DIO BROADCAST * 
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The Dynergy Receiver and Dynergy 
Rectifier are shown complete. 
A. C. or D. C. current may be used. 

"Isn't that a sweet tone, dear? Listen to the Volume! 
And to think the Dynergy operates without batteries. Just 
turn on the light switch and it is ready to receive any- 
thing. No more batteries for »tine!" 
"Fes, and just think how much we will save on batteries. 
And besides, I won't need to. be cleaning around your 
Dynergy all the time to save my floors and rugs from damage." 

Hear Dynergy and You Will Agree, Too! 
TO THE radio enthusiast who is con - 

standly bothered with battery recharg- 
ing, battery expense, and battery inconven- 
ience, the "Dynergy" Radio Receiver is a 
dream come true, for it operates directly 
from the light socket (either A. C. or D. C.) 
absolutely without batteries of any kind. 

Here is the receiver for which you have 
been waiting. It takes all its power (fila- 
ment lighting, plate and grid voltages in de- 
tector and four amplifying tubes) directly 
from the light socket. Turn on the switch 
and the Dynergy- is ready for reception. 
Fussing with run -down batteries is a thing 
of the past to Dynergy owners. In the place 
of unreliable batteries has been substituted 
a dependable, unvarying and constant flow 
of quiet, perfectly controlled electrical power. 

The Dynergy is a complete radio receiver 
in which all unpleasant hums, disturbing 
tube noises, and annoying battery crackles 
are singularly absent. It is a five tube re- 
ceiver with two stages of condenser tuned 
radio frequency amplification, a detector, and 
two stages of audio frequency amplification. 
It is inexpensive to operate. On A. C. current 

the operating cost is less than ? cent per 
hour ; while on D. C. current the current 
consumption runs less than / cent per hour. 

Replacement cost is eliminated except for 
vacuum tubes and in case of A. C. current, 
rectifier tubes. But even this expense is kept 
to a minimum because a burnt out tube is 
an impossibility, for the removal of one or 
more tubes does not vary the voltage input. 
As a consequence, tubes will last from one 
and one half to two years. 

The Dynergy Radio Receiver presents to 
thoughtful radio enthusiasts one of the best 
receivers built. It is a receiver that oper- 
ates entirely from the electric light socket 
(no A, B, and C batteries). It is highly 
selective and sharp in tuning, especially 
sensitive, non- reradiative, clear in tone, and 
simple to tune. It compares favorably in 
price to any receiver on the market. Re- 
placement cost is practically eliminated in 
the Dyne rgy. 

The Dynergy Radio Receiver is complete 
in itself for D. C. current. For A. C. cur 
rent the Dynergy rectifier is supplementary 
to the receiver. 

DYNAMOTIVE RADIO CORP. 
47 NINTH AVENUE 

NEW YORK CITY 
Over 2,000 Satisfied Owner 

Already. 
Over 20,000 Ordered 

* Tested and approved by RADIO BROADCAST * 
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Maughan armed at dusk 
on June 23, 1924, at Criss, 
Field, San Francisco. 

° this Nit 
is epochal" "CONGRATULATIONS on the achieve- 

ment of a wonderful feat. You 
have fulfilled every confidence I had in 
you. You have brought prestige to 
yourself, the Army Air Service and to 
America. Not only from a military 
but from a commercial standpoint this 
flight is epochal. I am proud of you. 
God bless you." - Telegram of greetings 
received by Lieutenant Maughan from 
Major General Patrick, Chief of the 
Army Air Service. 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO BROADCAST ADVERTISER 243 

Lieutenant Maughan took 
off at daybreak on June 23, 
1924, at Mitchel Field, 
Long Island. , , \ 

i ,/*" 
.; 

Coast to .`i ° - 
F_c' 

x " 

7°1144 SPLITDORF 
THIS supreme effort of 

Man in the conquest of 
the air was made possible 
by a twelve- cylinder Curtiss 
pursuit plane, with Splitdorf 
Magnetos firing the mixture 
with never -faltering regu- 
larity while the engine 
turned over 2400 revolu- 
tions per minute. 
And the mechanical genius 
that played such an impor- 
tant part behind the scenes 
of this epochal flight is the 
genius of design and manu- 
facture that has been rep- 
resented by the Splitdorf 
trade -mark on electrical 
devices for nearly three - 
quarters of a century. 

SPLITDORF ELECTRICAL 
COMPANY 

Newark, New Jersey 

SPLITDORF 5-TUBE RADIO SET 
The inherently neutralized receiver 

THE Splitdorf receiver was designed for the 
man who wants to enjoy radio reception; the 
man who demands clarity and purity of tone 

and plenty of volume without squawks and 
squeals and without "tinkering." 
The Splitdorf 5 -tube Radio set represents many 
marked improvements in tuned radio frequency 
receivers: The circuit is permanently balanced; it 

will not oscillate and will not radiate under any 
operating condition. The necessity for critical 
adjustments has been eliminated ; set tunes sharp 
and is extremely selective yet it is simple to tune 
and operate- stations always come in on the same 
dial settings. Gives excellent results with any 
antenna - outside aerial and ground; inside an- 
tenna and ground; aerial alone ; or ground alone. 

Write for descriptive booklet 

* Tested and apprDved by RADIO BROADCAST * 
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For c Merry Christmas -for a merry time every daffy and for many years to come - 
give your loved ones a Thompson Radio Receiving Set, a Thompson Speaker, or both. 

ChOWP$Ofl 
REEDIO 

Thompson Radio Receiving Sets 
and Thompson Radio Speakers 
deliver the highest quality of sim- 
plified and economical radio enter- 
tainment. Both nearby and distant 
radio programs cannot he more 
faithfully reproduced than with a 
Thompson Radio Receiving Set. 

One of the many reasons for the 
advanced development and per - 
fection in Thompson Radio 

products is an organization corn - 
posed of radio engineers who have 
been making radio apparatus exclu- 
sively ever since "radio" was called 
"wireless." 

The 5 -tube GRANDETTE is $125. The 5 -rube 
PARLOR GRAND, (shown in large picture 
below) is $145. The 6 -tube CONCERT 

GRAND, is $180. Prices are without tubes 
or batteries. The Thompson Speaker, with 
conical diaphragm and other special fea- 
tures, is now $28. 

If your dealer does nor handle Thompson Radio products, write 
direct to us for attractive literature and name of dealer near you. 

R. E. THOMPSON MANUFACTURING CO. 
Manufacturers of Radio 
Apparatus for the U. S. 
Army and Navy and 
-nana foreign governments 

30 CHURCH ST. 
NEW YORK, N. Y. 

FACTORY: 
JERSEY CITY, N. ). 

* Tested and approved by RADIO BROADCAST * 
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Better -Costs Less 

Radio 
THINK of the boundless delight of that dear old mother, confined 

to the house by the rigors of winter or the infirmities of age, when 
she listens in for the first time on a Crosley Radio. Imagine the 

joy of the kiddies, when they awaken you Christmas morning with the 
glad tidings that "Santa has brought us a Crosley Radio." Then decide 
to make this a Crosley Christmas. 
There can be no gift with greater possibilities for continued happiness 
than a Crosley set. It carries Christmas along through the year, contin- 
ually giving new thrills and happiness, and bringing pleasant thoughts 
of the giver. 
It is a delight to operate a Crosley. The immediate response to the 
turn of the dials; the clearness of reception from far distant points; the 
real ease with which local stations may be tuned out; all help to make 
Crosley reception destinctive and exceptionally pleasurable. The very 
low cost at which this really remarkable radio performance can be ob- 
tained places Crosley sets within the reach of all -the ideal Christmas 
gift. 

BEFORE YOU BUY -COMPARE 
YOUR CHOICE WILL BE A CROSLEY 
For Sale By Good Dealers Everywhere 

Crosley Regenerati ̂e Receners are licensed under Armstrong U. S. 
Patent 1,113.149. Prices liest of the Rockies add so` 

Write For Complete Catalog 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President 

1220 Alfred Street Cincinnati, O. 
Crosley Ovens and Operates Broadcasting Station llZll'. 

i 

Crosley 
Head Phones 

Better -Cost Less 
$3,75 

Crosley One Tube 
Model S0. $ 14.50 

With the sod Goder Phones 53,2 N 

Crosley Two Tube Model 51.1TB 
With tubes and Crosley Phones 530 25 

Crosley Three Tube Model 52. $30.0') 
With tubes and Creaky Moots $45 75 

Crosley Trtrdyn Regular, $65.00 
With tubes and Crosley noises 580 75 

t;;... 

Crosley Tnrdyn Special, 575 00 
With tubes and Crosley noises 590 75 

Mad 
This 

Coupon 
At Once 

The Crosley 
Radio Corp' . 

1220 Alfred St. 

Cincinnati. O. 

Mail me. free of 

charge. your catalog 

of Crosley r-eeivers 
and parts 

Nam,. 

Crosley Trtrdyn Newport, S 100.00 
With tubes and Crosley Phones 5115.75 

* Tested and approved by RADIO BROADCAST * 
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the greater ELCANT 
Loud Speaker 

Is Head and Shoulders Over Them All 
Direct from the Manufacturer to You 

29 "High 
15%2 "Bell 

PRICE 

s 1 
Plus Express 

Charges 
Collect 

The Horn 
is the outcome of three years of experimenta- 
tion and research to attain perfection for the 
amplification of Radio Signals without distor- 
tion. You can only obtain this advantage when 
you purchase a Bel- Canto -No other speaker 
will be equipped with this horn. 

The Unit 
Next to the Horn in importance is the Unit. 
Great care has been taken in the manufacture 
cf our own exclusive adjustable Unit. 

The Clarity of Tone 
The New Bel -Canto is designed to give a 
crystal clear musical tone which will satisfy the 
most discriminating. 

The Great Volume 
The generous size assures an amplitude of vol - 
':me in any size room. It is graceful in design 
and not too large. 

The Metal Parts 
The base is of cast iron, ample in weight to over- 
come top heaviness. Other metal parts are sand 
cast aluminum, machined and polished, no nickel 
plate to wear off. No die cast threads to strip. 

The Çuarantee 
Every Bel -Canto is fully guaranteed for one year from 
the date of purchase against mechanical, material, or 
electrical defects of any kind and will be replaced free of 
charge with a new one if found defective in anyway with- 
in that period of time. Money back any time within ten 
days if dissatisfied. We further guarantee to the publi- 
cation carrying this advertisement' that each and every 
speaker will be sold on the above terms and the instru- 
ment will be exactly as offered in this issue. 

Call at our factory. Send us .00 
your money order, check, 1 O plus express 

or pay C. O. D. charges 

We sell direct to the Consumer, eliminating 3 profits Distributor, Jobber & Dealer 

BEL-CANTO MFG. CO. 
BENSEL-BONIS, Inc. 

872 Broadway, New York City Dept. R. B. Telephone: Stuyvesant 1921 

* Tested and approved by RADIO BROADCAST * 
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The Difference Is- Finesse 
HE easy way to build a radio receiver is to assemble it. 
The right way is to create it, unit for unit, testing each step. 

That is why Freed -Eisemann Condensers are Freed -Eisemann- designed 
for Freed -Eisemann Receivers. That is why our specially wound radio 
frequency coils are individually matched with the condensers to achieve 
the greatest possible co- relation of dial readings. 

Not an inch of bus wire, not a sin- 
gle screw is in its place without 
scientific consideration of its capac- 
ity and inductive effect in relation 
to the super- sensitive Freed -Eise- 
mann Neutrodyne circuit. 

Thus, it is in finesse that the 
Freed - Eisemann is great ... in the 
trifles that make Perfection -which 
is no trifle. 

YN0E; :.- 

The man who has progressively 
owned all types of radio receivers 
comes to the Freed - Eisemann at 
last with a new enthusiasm for 
radio . . . a new appreciation of 
what listening -in can mean. A 
demonstration is a revelation. 
Four -tube and five -tube models. Price, Poo 
up . slightly higher in Canada and west 
of the Rockies. Booklet, "Buying a Radio" 
free on request. 

FREED -EISEMANN RADIO CORPORATION r- 
MANHATTAN BRIDGE PLAZA, BROOKLYN, N. Y. Ó_' 

FREED -EISEMANN 
* Tested and approved by RADIO BROADCAST * 
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¿Music is Immortal 
THE EARLIEST HISTORY OF MAN was told to the strumming of 
primitive melody. His wars, defeats and triumphs are written in 
our symphonies to -day. 
Music will outlive our present system of radio a hundred -a thousand 
years from now. But, until then, the RESISTANCE COUPLED 
AMPLIFIER -the only system that does justice to the qualities that 
make music live -will be first among fans of discrimination. 

Amplification truly without distortion -reproduction that is 
auditively perfect-is the distinctive achievement of the 
DAVEN SUPER AMPLIFIER illustrated below. 

On Sale at Your Dealers 

Resistance Coupled 
Amplifier KITS 
Without sockets and conden- 

sers: 

3 -Stage $ 8.00 
4 -Stage 10.50 

Complete with sockets and 
condensers: 

3 -Stage $12.50 
4 -Stage 16.00 

Dauen Radio Corp. 
Resistor Specialists" 

Newark - New Jersey 

Read the Daven "RE- 
SISTOR MANUAL" By 
Zeh Bouck. This manual 
contains the how-to -make- 
it data on Resistance Coup- 
led Amplification. Sold 
Everywhere. 

Price, 25 Cents 
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Lthiu (rrttma 
The "Brandola" is without question the 
most charming gift -one the entire fam- 
ily can operate and enjoy. With its 
simplified one -dial control it has made 
radio reception so simple, that a mere 
novice can operate it with the same suc- 
cess as would be expected of a radio en- 
gineer. The "Brandola" is extremely 
sensitive and very selective- because of 
these features extraordinary distant 
range is made possible even though the 
set be operated within a circle of local 
broadca . ing stations. Ask your dealer 
to demonstrate this feature for you. 

By the use of Resistance Coupling in its 
amplification, the tone quality of the 
" Brandola" is so perfect, that reception 
of music has been transferred into the 
realms of higher musical expression. The 
delightful clarity, mellowness and the 
absolute natural reproduction of the 
voice and musical instruments is a reve- 
lation to the radio art. Loud speaker 
reception of stations two thousand miles 
distant were recorded daily throughout 
the summer. Under favorable condi- 
tions, coast to coast reception should be 
obtainable with regularity. 

Sold Everywhere. List Price $125; West of the Rockies $135; Canada $165 

TRADE 

One Dial c eix ̀ h/tbes 
The J. F. Brandeis Corporation 

36 Oxford Street 
NEWARK 

* Tested and approved by RADIO BROADCAST 
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THE air holds no secrets from the Mercury. With incredible sen- 
sitivity and matchless fidelity of reproduction this instrument 

searches keenly the vast reaches of the ether at the touch of a finger. 
Here is an ever -ready flood of crystal -clear melody totally without 

distortion. Here also are an exactness and simplicity of tuning 
which have been hoped for but previously never achieved. 

The Mercury Broadcast Receiver is fortunate in that it appeals 
as much to the seasoned radio enthusiast as to the public at large. 
The wonderful performance of the Mercury is fittingly crowned 
by a physical beauty worthy of the finest home. 
MERCURY RADIO PRODUCTS CO. 50 CHURCH ST., NEW YORK CITY 

Visit your dealer or write direct for De Luxe Catalog 

TECHNICAL 
Highest existing devel- 

opment of Grimes Inverse 
Duplex System. Four tubes 
reflexed and equal to six straight (two tuned 
radio frequency, tube de- 
tector and three stabilized 
audio frequency). Oper- 
ates from loop (furnished) 
also indoor or outside an- 
tenna without change in 
set. "Last word" low -loss 
engineering at every point. 

i......-.,.a ¡af 
illr.: l::.. IÍit_____IIr:.v 'vk.';!Itl_ : : :irr%vi 

BROADCAST RECEIVER 
Licensed under Grimes Patents - issued and pending 

« The STRADIVARIUS qf RADIO" 

APPEARANCE 
Solid American Walnut 

Cabinet. Hand rubbed 
genuine piano finish. In- 
clined panel of heavy - 
gauge, etched ordnance 
bronze. Set rests on 
felt protecting buttons. 
Balanced panel arrange- 
ment of controls. All "A" 
and " B " dry batteries self - 
contained. Price, with loop; 
but without tubes and 
batteries, $165.00 list. 

INVERSE DUPLEX SYSTEM INSURES NATURAL TONE QUALITY 

* Tested and approved by RADIO BROADCAST * 
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Sperma -Flex Two -Tube Set 
Here is your chance to get a 
really good set without risk 

SHIPPED ON APPROVAL ! 

SEND NO MONEY! 
Just invest in a 2c stamp -say you are 

willing to look at the set in your ex- 
press office. If you like it, give the agent 
the price, and take it away. If after test- 
ing and using it a reasonable time, you are 
not absolutely sure you got your money's 
worth, we will take it back and refund 
every cent you paid. 

We pay all transportation charges in U. S. 

The Sherma -Flex is-a two -tube receiver 
in which only one :of, the tubes is reflexed. 
It uses a tuned plate impedance which 
does away with the radio frequency trans- 
former. 

The Sherma -Flex produces most unu- 
sual results. It is highly selective. It 
brings in local and distant stations with a 
fine clearness, and so strong that many 
users say the volume equals that of a five - 
tube set! It has been subjected to num- 
erous severe tests under different trying 
conditions and in many locations, and in 
every case it has proved extremely satis- 
factory alike to novice and expert. 

The Sherma -Flex complete with all $53.78 accessories assembled and ready for use 

The Sherma -Flex assembled, but 
out accessories . 

with- $37.72 
We know it will please you, or we could not afford 

to make such a wide open offer. 
14S73 All Parts for 

Receiver Unassembled 

$27.72 
1 Cabinet, 7x14 in., mahog. 

finish 
1 Baseboard 1 Panel, 7x14 in. 
2 Shermatran Transformers 
2 26-Plate Sherman Kant- 

Short Vernier Condensers 
2 Honeycomb Coils_ 1 Rheostat 
2 Sockets 2 Jiicadons 
1 Fixed Crystal Detector 
1 Single Circuit Jack 
6 Binding Posts 
12 ft. Bus Bar 1 Bezel 

lbs. -No. 20 DCC wire 
The Sherma -Fiez complete, w th all parts assembled, 

and with all accessories, ready for use-nothing more to buy -for only 
The Sherma -Flex Receiver, assembled 
If you want to sore the cost of assembling, we will sell 
You-anyone--can put the parts together in a few hours. 
As the price of all accessories is only ' 

The whole outfit, with receiver unassembled, then will cost you only 

The Sherma-Flex has done this: 
From New York it has received Hastings. ?`ebr.. on head 
phones. with the use of a Ducon Plug for an aerial. and 
Miami, Fla.. on loud speaker, using an outside aerial. 
Mr. John A. Rhea, 208 West 14th St., New York. says. 
I am bringing in Chicago easily and regularly. But the 
most unusual thing about my Sherma -Flex took place when 
I first set it up. It was pouring rain. and for this reason 
I hurriedly twisted my antenna wires around iron pins and 
wooden posts. Imagine my surprise therefore. when Chi- 
cago came in with great vo!ume on my loud speaker- -with 
no insulation whatsoever. 

14555 All Accessories 

$16.06 
2 L`V -201 A Tubes 
1 Pair Guaranteed Phones 
1 Phone Plug 
2 `B" Batteries. 45 volts 

each 
1 "A" Battery. 4 dry cells 
1 Coil Aerial Wire 
i Coil Lead -in Wire 
1 Ground Clamp 
1 Insulator Tube 

Insulators 

in a nice piano -polished, dark mahogany -finish cabinet, 

POSTPAID 

$53.78 
37.72 

sóu the parts unassembled, including the cabinet for only. 2 7.7 2 
Easily followed charts and instructions go with every set. 

16.06 
43.73 

Don't let this opportunity get away -Order from this Advertisement to -day! 

LIBERTY MAIL ORDER HOUSE 
"THE RADIO HOUSE OF FRIENDLY SERVICE" 

106 LIBERTY STREET Dept. 704Z NEW YORK 
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flaynes-C.riffin 
DIO SERVICE, Inc. 41 West 43rd St., N. Y. City 

MAIL ORDER DEPARTMENTS 111 S. Clark St. 
Chicago 

250 W. 49th St. 
New York 

A. J. Haynes, Assoc. Inst. 
Radio Engineers, designer 
of the "Knock -out" Am- 
plifier. 

A "Knock -out" Amplifier 
Audio Frequency and Resistance Coupled 

Amplification combined in one 
ideal circuit 

Here at last is a real amplifier providing 
absolutely distortionless loud- speaker repro-. 
duction. 
One stage of audio frequency for volume 
and two stages of resistance coupled ampli- 
fication to eliminate the last trace of distor- 
tion. 
The new "Knock -out" Amplifier makes your 
loud speaker a real musical instrument. 
Piano music sounds like a piano -every 
note played by a symphony orchestra is 
distinguishable. 
Radio fans everywhere are demanding qual- 
ity of tone reproduction above all else. Here 
is the final answer to the most troublesome 
problem in radio. 

New Radio Publication 
ABSOLUTELY FREE 

"Radio Dispatch" is a radical departure from all other 
radio catalogs because it is always up to the minute. / 
Every thirty days an entirely new issue of /1 
"Radio Dispatch" brings you details of the / RB -12 
newest radio developments -what they are, HAYNES 
why they are better, what they cost, / GRIFFIN - 

and how to obtain them as quickly / RADIO 
q ÿ as / SERVICE. Inc. 

though you lived next door to the / 250 W. 49th St. / New York City. largest radio stores. / 111 So. Clark St. / Chicago 

Mr. Haynes has prepared a com- 
plete booklet of instruction, which 
contains all necessary diagrams 
and photographs. This booklet 
on the "Knock -out" Amplifier is 
furnished free upon request. 

Parts Required for the 
"Knock -out" Amplifier 

I IO ohm rheostat 75e. 
1 20 7fc. 
3 Haynes -Griffin panel mount- 

ing sockets each $1.00 
1 Haynes -Griffin audio frequen- 

cy transformer -Type 91. 5.50 
2 Daven Resisto Couplers each 1.25 
4 Daven Coupling Resistors as 

specified .each 50e. 
2 .006 mfd. Micadon Condensers 

each 75e. 
l .00025 mfd. Micadon Conden- 

ser 35c. 
1 Haynes -GriffinSingle open cir- 

cuit jack . 60e. 
1 Haynes-Griffi in Doublecircuit 

jack 80e. 
6 Binding Posts .each 20e. 

All necessary tail washers, 
bus-bar, w ire, etc 80e. 

1 7 x 10 Bakelite panel- drilled 
and engraved.. $3.00 

All of the above listed parts furnished 
at a combination price of $20.00 per set. 
7 x 10 Mahogany cabinet -$3.25 extra. 
"Knock -Out" Amplifiers also furnished 
completely assembled in mahogany 
cabinet ready for use at $35.00 each. 
Prompt shipment made by our Mail 
Order Departments from either our 
New York or Chicago stores on any of 
the above items. Order directly from 
this list. 

"Radio Dispatch" is sent free every 
month to everyone interested in 
radio. No subscription, no obli- / Put my name on your 

P / L-I mailing list for Radio 
gation. Mail the coupon now / Dispatch 
to our nearest store. / ; 1 Send me acopy of Mr Haynes 

booklet on the "Knock-Outs 
Amphfier HAYNES- GRIFFIN RADIO SERVICE, Inc. 

250 W. 49th Street, N. Y. City 
111 S. Clark Street, Chicago 

*,I // ` Name 
Address 
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ore 
ChriltmasFun 

For a fan who has only headphones - or "just a horn" -a Radiola Loud- 
speaker is a Christmas inspiration! It 
means everybody listening in- dancing - getting the fun. It means music that 
is music -voice that is human voice - 
not "radio voice." It means getting 
the best out of any set. 

Remember, it you are buying a com- 
plete radio set that no receiver can 
be better than its loudspeaker. And 
if you really care about tone quality, 
insist upon the Radiola Loudspeaker. 

KEG: U. 'c. PN . oP F. 

LOUD SPEAKER 

Radiola 
Loudspeaker 
TYPE UZ -1325 
Now $25.00 

This symbol 
of quality 

is your 
protection 

RADIO CORPORATION 
OF AMERICA 

Sales Offices: 
233 Broadway, New York 

10 So. La Salle St., Chicago, Ill. 
28 Geary St., San Francisco, Cal. 

* Tested and approved by RADIO BROADCAST * 
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haws, Drills, and Engraves Safely 

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- 
plete information on Spauld- 
ing Bakelite -Duresto. 

Factory : Tonawanda, N. Y. 
Sales Onces: Warehouses 
484 Broome St., N. Y. C. 
659 W. Lake St., Chicago. 
310 E. Fourth Street, Los 

Angeles. 
141 N. Fourth St., Phila. 
15 Elkins St., Boston. 

171 Second Street, San 
Francisco. 

509 First Nat'l Bank Bldg., 
Milwaukee 

VOID ruined material, wasted time -use Spaulding 
Bakelite -Duresto. Unlike hard rubber, it is chip- 

proof. 
p 

proof. Besides -due to a special Spaulding process of 
fabrication, Bakelite -Duresto panels retain a beautiful 
black, high gloss finish indefinitely ; will not warp, shrink, 
nor split; highest in dielectric properties and tensile 
strength. 
Insist on Bakelite-Duresto--the best that money can buy, Your 
dealer can furnish standard sizes from stock, special sizes to order. 
Individually packed in envelopes under Spaulding label -your guar- 
antee of quality. Look for Spaulding Bakelite - Duresto panels in the 
set you buy -a sign of quality apparatus. 

Write nearest office for descriptive circular 
SPAULDING FIBRE COMPANY, Inc., TONAWANDA, N. Y. 

BAKELITE-DURESTO 
Panels- Sheets- Tubes -Rods 
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Furnished in following 
Resistance values: 

.5 .75 1. 1.5 2. 2.5 3. 4. 5. 
megohms 

PRICE 50c 

The RESISTANCE UNIT 
, - ,Accurate and ßfficient 

AnewDubilierProduct 
The Dubilier engineers have perfected a resistance unit that 

is at once efficient, accurate and constant. 
A good resistance unit will not change in resistance value 

with age. If it is marked 2 megohms it should have that 
same value to within commercial tolerance, after months of 
use. 

It is easy to design a resistance unit, but it has taken us 
years to produce one that is right quiet, efficient and con- 
stant. 

You will find that the Dubilier Resistance Unit greatly 
increases the range and efficiency of your set. 

For a descriptive folder address 45 -51 West 4th St., New York ,f 

CONDENSER AND RADIO CORPORATION 
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The New Goodrich V. T. Socket 
A Spring Lock -No Turning or Twisting the Tube 

The socket in which the tube can be either inserted and fastened or un- 
fastened and removed without turning or twisting. 

A spring lock -an exclusive Goodrich feature - accounts for this tre- 
mendous socket improvement. 

Tube locks automatically when inserted -touch the spring lock ... it is 
released. 

"Wiping" type contacts automatically cleaned when tube is inserted - 
can be further cleaned without unlocking tube with slight turn back and 
forth. 

Completely eliminates danger of tube breakage due to forgetting which 
way to turn tube to unlock it- a vast improvement over bayonet lock style. 

Socket construction of specially treated hard rubber -so dielectric losses 
are much lower than in sockets made of other materials. Furnished com- 
plete with all fittings. Get the new and improved Goodrich V. T. Socket today. 

THE B. F. GOODRICH RUBBER COMPANY 
Akron, Ohio ESTABLISHED 1870 

Goodrich ViSoclzèt 
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MELCO SUPREME ECEIVE 
TU1NED RADD I O FREQ1i1J ENCY 

Ask your dealer or write for interesting literature 

AMSCO PRODUCTS INC. BROOME 6 LAFAYETTE STREETS,N.Y. 

* Tested and approved by RADIO BROADCAST 
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BuyAnterTrans-& the pale 
WHEN you build an audio amplifier -use a 

pair of AmerTrans. Then you'll be sure 
of getting all two stages can possibly deliver 
with present tubes. 
Use a pair of AmerTrans and you 
have the ideal combination for clar- 
ity, volume and tone quality from 
audio amplification. 
AmerTrans Type AF -6 and AF -7, 
when used together, make tubes 

amplify faithfully and powerfully. 
Each is designed to work with the 
other. In no other combination 
will you find the famous Amer - 
Tran "kick". 
Use a pair of AmerTrans. 

Price either type $7.00 at your dealer's 
Send for booklet giving useful amplifier information. 

AMERICAN TRANSFORMER COMPANY 
185 Emmet Street Newark, N. J. 

ius 

TRADE MARK REG.U.S.PAT.OFF. 

* Tested and approved by RADIO BROADCAST * 
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Manufacturers of 
Radio Transformers 

Bell Ringing Transformers 
Sign Lighting Transformers 
Automobile Ignition Coils 

Jump Spark -Make and Break Coils 
Oil Burner Ignition Coils 

Furnace and Oil Burner Transformers 
Testing Instruments 
Toy Transformers 

Auto Transformers 

Write for our latest booklet 
giving information on how to 
secure proper amplification. 

It's free. 

An evening of reminiscence with the radio ; cher- 
ished memories recajled by songs of younger days - 
school -and sweethearts -and shady lanes -songs 
long unsung but not forgotten ; scenes of the present 
-jazz -orchestra- speech -all perfectly received 
with no distortion to mar their full enjoyment. 
That's the work of Jefferson Transformers ! Per- 
fect reproduction of the voice or instrument with 
the natural tones faithfully preserved. Full, smooth 
amplification over the entire musical range. Radio 
fans the world over will attest as to these Jeffer- 
son qualities. 
Such excellent performance is but the natural out - 
growth of over 20 years specialization in the perfec- 
tion and manufacture of high -grade transformers. 
Jefferson Transformers meet matched construction 
specifications. You have the advantage of the best 
transformer that science and engineering can pro- 
duce, at a most nominal price. 
Sold by all reputable dealers and distributors. 

Jefferson Electric Mfg. Co. 
442 S. Green Street, Chicago 
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MODEL S 

UDIOPHONE- 
$25 

Rubber Horn 144' dia- 
meter. Velvet mat finish 
of mottled bronze an 

gold; classic base. 

.'s xr t r r.rrt 
' ... ., . f.r ' 

BRISTOL 
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Bot.h Must Be 
Musical Instruments 

IF you are to enjoy the rich resonance of an 
old Cremona violin, your loud speaker must 

also be a true musical instrument. So designed 
and powered as to respond as faithfully to the 
inspiring crescendos of a Wagner opera as to 
the whispers of a Moonlight Sonata. 

The new Bristol AUDIOPHONE does that. 
With its joyous, open -throated, Rubber horn, 
and its finely adjusted tone mechanism, it is 
on a musical plane with the noblest instrument 
or voice at your favorite station. 

In addition to Model S, shown here, the 
Bristol line includes Model J, $20, Baby Grand, 
$15, and the "Baby" at $12.50. Send for 
Bulletins AH -3011 and 3017, mentioning name 
of your dealer. 

THE BRISTOL COMPANY, WA 
ERBURY' 

TRADE MARK REG. U. S. PAT. OFFICE 

LOUD SPEAKER 

ì 
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Radio Frequency 
Receivers 

Embodying aMaß'e/ous 
Nebs; /(onOscìi/ating Principle 

- 
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Receiver 
and Loud 
Speaker in 
Combina- 

tion Cabinet 
of Solid 

mahogany 
./,1frrr. NiM 

Sold Directto You 
on FREE TRIAL 
andTERMS as low as 

00 
DOWN 

WRITE TODAY for full particulars of this most exceptional offer. Marshall Sets embody the very latest im. 
provements known to radio. The wonderful new principal involved is proving the sensation of the 1924 -25 
radio season. Zero Coupling -the problem which radio engineers have been working on for years -has at 

last been solved. As a result, the Marshall has no need of neutralizing condensers or other make -shift methods 
of avoiding internal oscillations which invariably reduce efficiency. The Marshall Tuned Radio Frequency Receiver 
brings to radio a new degree of musical quality. Its selectivity will delight the experienced radio operator. Yet 
it is so easy to tune that the novice will handle it like an expert. 

Small Monthly Payments -2 Weeks FreeTrial 
That is the remarkable offer we are prepared to make you. Two weeks to prove that the outfit you select is every- 
thing we have said for it. If it doesn't make good our claims, back it comes, and your deposit will be cheerfully 
refunded. But if it fulfills all your expectations, you may pay for it in easy monthly installments. You don't risk 
a cent when ordering from us. You must be satisfied, or we don't do business. 
Is it any wonder that radio buyers, the country over, are rushing to take advantage of such an offer? If YOU are 
interested, figure on getting your order in early, while prompt shipment can be made. Everyone predicts a serious 
shortage of radio supplies this season. Send for full particulars today. 

Beautiful Solid Mahogany Combination 
Compare the beautiful Combination Cabinet, pictured above, with the 
usual radio box and horn. Here the Receiver and Loud Speaker are con- 
tained in a single handsome cabinet. Or, if you prefer, we also have the 
Receiver in a separate cabinet of the same design. These cabinets are the 
work of a master designer - fashioned of solid mahogany. They will 
harmonize with the furnishings of the finest homes. In spite of the 
extra value, these Marshall sets are surprisingly low in price. Compare 
them with others which sell for cash. Then remember you can order a 
Marshall outfit on two weeks' free trial and pay for it on very easy terms. 

Complete Outfits If Desired 
In buying from Marshall, you have the choice of a set complete 
with all accessories, or the set alone. You have choice of dry 
cell or storage battery outfits. Unless you already own the 
accessories, you can buy them from us at less -than -market 
prices, with your set, on easy terms. Your outfit will come all 
ready to sot up and operate within a few minutes -saving time 
and trouble -and saving money, too. 

MARSHALL RADIO PRODUCTS, INC. 
Marshall Blvd. and 19th St., Dept. 59 -19 Chicago, Ill. 

Send Coupon for Special Offer! 
If you have any idea of buying a radio set this year, don't let 
this chance slip by. Our terms and liberal guarantees have set 
a new pace in the radio business. The low prices we will make 
you on a 3, 4, or 6 tube Marshall set will surprise you. A 
letter, postcard, or just the coupon will do. But send it today. 
We also have a most favorable offer for radio dealers. Write. 

Marshall Radio Products, Inc. 
Marshall Blvd. and 19th St., Dept 59 -19 Chicago 

Please send me your special offer price, terms and full description of 
Marshall Radio Outfits Though I may change my mind on receiving 
your proposition, my preference now is for a: 

3 Tube 4 Tube 5 Tube (Please check) 

Name 

Address 
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"G.H.Q." FOR THE INTERNATIONAL RADIO BROADCAST TESTS 

The offices and grounds of Doubleday, Page ET Company, at Garden City, Long 
Island, where RADIO BROADCAST is published. The circle shows the Laboratory 
of the magazine where the transoceanic signals will be received. Special lines of 
the telegraph companies lead to the laboratory, where messages to the magazine, 
telling of successful reception of the foreign signals from all over the country will 
be received and tabulated. The results will then be sent at once by radio to Lon- 
don. The Radio Corporation of America has made a special control connection 
with Radio Central at New York. A key in the Laboratory will control the 

transatlantic telegraph circuit during the tests 
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Making Wireless History With 
De Forest 

Thrilling Days of Trial and Error in the True Pioneer Wireless Times - 
A Ten -Kilowatt Set that Sent Four Miles - Thrills for the Natives 
at the St. Louis World's Fair -Twenty Years of Wireless in Retrospect 

BY FRANK E. BUTLER 
Former Chief Assistant to Dr. Lee De Forest 

TO BE able to look back twenty -odd 
Years, practically to the very incep- 
tion of radio, and view the develop- 
ment of this wonder art through 

personal experiences gained from gruelling 
years of hopes, disappointments, and successes, 
is a privilege that only a 
few of us can share with 
Dr. Lee De Forest, the 
famous radio inventor. 

Surely, the most en- 
thusiastic radio fan can- 
not realize the exceptional 
thrill which is now mine 
as I listen -in on my radio 
receiver and compare its 
wondrous achievements to 
those of the struggling, 
experimental days when 1 

assisted Dr. De Forest in 
his elerrientary pioneer 
work; in the building of 
his first few "audion 
bulbs ", and shared with 
him the marvel of listen -, 
ing -in for the first time to 
a wireless telephone. 

For radio is not, as many believe, a new 
thing. Its development has passed through 
the crucible of a thousand failures with their 
resulting disappointments. Its progress was 
constantly blocked by unknown scientific 
laws against which we pitted our puny know-l- 

edge. Every secret ex- 
tracted from Nature was 
gained by relentless tests 
carried on frequently with- 
out funds and often with- 
out adequate laboratory 
equipment or tools, and 
with comparatively little 
encouragement from hu- 
mans or from Nature. 
But always there was the 
inspiring guidance of " De- 
termined De Forest." 

It was in the early 
spring of 1904 when. with 
no more electrical knowl- 
edge than that possessed 
by the average telegraph 
operator, I gave up a 
promising position as train 
dispatcher on the Ncw 

MR. BUTLER IN 1904 
A photograph of the author, taken by the 
official photographer of the St. Louis 
World's Fair, where he and Dr. De Forest 
were exhibiting the marvels of wireless 
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York Central to take up the then new work 
of wireless telegraphy. A short time before 
this, Marconi had startled the world by suc- 
cessfully sending and receiving telegraphic 
signals over a short distance without wires. 
De Forest, who was then a young student at 
Yale, took up research work in this unknown 
field of "wireless," and thereby became one 
of the first American 
experimenters to 
turn his entire atten- 
tion to this work. 
When I joined him, 
practically all of my 
friends and relatives 
with the exception of 
my father, chided me 
and advised against 
the move. My father 
thought best tolet me 
choose my own ca reer, 
and while he never 
lived to listen to mod- 
ern radio, he was 
familiar with and 
proud of the achieve- 
ment I had made up 
to the time he passed 
away. The railroad 
position carried a 
large salary with 
abundant opportun- 
ity for advancement, 
while my new "job" 
paid only a meagre 

From that time on, and for many years, I 

was perhaps closer to him in his interesting 
work than any other of his employees. Sub- 
sequent events and severe trials in which I 

stood by him through thick and thin con- 
vinced me that he appreciated my efforts. 
Others of his employees likewise never de- 
serted him through even his most crucial 

periods. He called us 
his "Old Guard" and 

" "I he Man Is Crazy 
At least that is what almost everyone 

thought Of Dr. Lee De Forest back in those 
early pioneer days, more than twenty years 
ago. Then, you could easily count all the 
men in the country who even pretended to 
know anything about wireless. No one of the 
few who were working with wireless then, 
knew whether a set carefully put together 
would work at all, and how far the signa's 
could he heard was nothing but a guess. 

I ransmissions of a hundred miles or more 
were hailed as remarkable. Present -day 
radio listeners are quitef._prone to think of 
radio as nothing more than telephonic 
broadcasting. But before the wireless tele- 
phone, came tremendous amounts of hard, 
sometimes discouraging, but always fascinat- 
ing and essentially romantic work. Dr. De 
Forest is one of those pioneers. Mr. Butler's 
memories of the early days are mightily worth 
reading, since he not only saw the early wire- 
less drama, hut himself acted in it. -TEr r 
l' urroo . 

amount and offered 
no apparent assurance of a future. The 
idea of communicating through space without 
wires was at that time considered fantastic, 
an idle dream, an impossibility, a game for 
fools. Many thought it was a fake. 

W1RELIISS STARTLES THE WORLD'S FAIR IN I904 

SO, AFTER "burning my bridges behind 
me," I went to St. Louis and joined 

De Forest at the World's Fair where he was 
planning the first public wireless exhibit. Im- 
mediately, my troubles began. 

Due to some slip in the arrangement, I 

found, upon my arrival, that our "financier" 
had decided upon another man for the job, 
and the company could not afford to pay two 
employees. After some scheming on ways 
and means, the two of us decided to double up 
on the salary question, and in that way we 
both stayed. Within a week or two I was 
chosen as special assistant to De Forest he- 
cause I could telegraph while he could not. 

we were as faithful as 
Napoleon's followers. 
Our working mottoes 
were, "Never say 
die," and "You can't 
stop a Yank." We 
never accepted failure 
as a finality, but tried 
to find out why we 
met it, and then at- 
tempted to overcome 
it. 

At that time there 
was, of course, no 
radio public, and the 
range of wireless was 
only a few miles. The 
sending and receiving 
instruments were un- 
believably crude, re- 
sembling in no way 
the marvels of to- 
day. Messages were 
sent at the snail -like 
pace of a few words 
per minute, in the 

dots, spaces, and dashes of the Morse code, 
instead of the International code which is now 
generally used. Sending music or talking by 
wireless was then undreamed of. There were 
many mountainous obstacles to meet and 
conquer before we even had the vision of a 
wireless telephone, which was the forerunner 
of radio. 

DE FOREST'S CJJANGFS IN THE NEW ART 

ONE of the first changes to he accomplished 
by De Forest was to use a headphone 

for receiving instead of the telegraph sounder 
used by Marconi in early experiments. The 
first receiving device was called a "Co- 
herer" and was made of a glass tube filled 
with metal filings. These filings "cohered" 
when the ether impulse passed through 
them, thus making an electrical circuit which 
caused the sounder to click. This method 
was extremely crude and inaccurate, and the 
device had the unpleasant habit of occasion- 
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ally failing to "de- cohere." I;n other words 
it wóud not go back to normal after the 

signal. hadf passed through. It was some- 
times necéssary to tap thé. tube with a pencil 
in the left hand while writing with the right. 

we started to talk about certain waves of 
different lengths, etc., and we used the tuning 
fork as an illustration. Mathematics had no 
place in the embryo radio of those days and 
it was many years before we learned how to 
measure the wavelengths and use such compli- 
cated and fearful sounding terms as of me- 
ters, kilocycles, etc. Leyden -jar condensers 
of various kinds of hookups were placed 
across the "spark- gap," and we noted the 
phenomenon of changing the pitch or note of 
the spark as we changed the capacity of the 

WIRELESS AT ITS FIRST WORLD'S FAIR 
The De Forest tower -3oo feet high -was a re- 
markable feature of the fair and was illumined at 
night with great numbers of incandescent lights. 
The insert shows a wireless automobile which was 
equally in style for the period as far as radio and 

automotive construction was concerned 

Short words we guessed at, 
while long words were so 
badly disjointed that we 
figured those out as a child 
does a rebus puzzle. 

The apparatus for send- 
ing was a Ruhmkorff induc- 
tion coil with a vibrator on 
one end. Direct current was 
used in the coil and the 
vibrator converted it into 
alternating current of slow 
oscillations as compared 
with those used to - day. 
The power used then to 
send six miles would to-day 
send almost six thousand. 

One of Dr. De Forest's 
earliest achievements was 
to produce a transmitter 
operated by alternating cur- 
rent of high frequency. 
This gave a strong firm 
spark and signal far superior in carrying 
quality, and far easier to read than the thin 
weak notes from an induction coil. The 
transformer coils were specially wound, and 
near at hand were placed a "spark gap" 
and "helix" or tuning coil, and thus "tuning 
the signals" was brought into reality. Then 

jars. We found that this new form of trans- 
mitter easily outranked the old induction 
coil, so a decided step in advance was made. 
Little did we then think that this was the 
beginning of the rocky, curved road over 
which radio was to pass before reaching its 
goal of to -day. 
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PIONEER EQUIPMENT 
A close -up of the De Forest transmitting equipment on top of the wireless tower at the World's Fair. Note 
the anchor gap at the left of the direct connected helix, which, by the way, contains the open zinc spark gap 

THE "GOO" DETECTOR 

MANY experiments were carried on to 
find a more sensitive receiver than the 

coherer. We knew nothing about "rectifica- 

tion" then. There were no text books on the 
subject, nor any radio editors to write to for 
advice. We were merely electrical eccentrics 
playing with a dream, so one guess in the way 
of an experiment was usually as good as 

EAGER CROWDS SEE 
MESSAGES FLASH FROM 

WIRELESS TOWER 

Post- Dispatch Sending Station for World's Fair News Fairly 
Sings as Words Leaps Across the Copy- Visitors 

Attracted Manifest Keen Interest. 

WORLD'S FAIR GROUNDS, 
Via De Forest Wireless. 

Flashing messages through space from the Fair to the office 
of the Post -Dispatch continues to be the wonder of Fair vis- 
itors and crowds watch the process from morning until night. 

The flash of 20,000 volts every time the operator presses his 
key is to them a thing of fascination. Then they turn from it to 
look from the great De Forest tower out eastward across the 
large city, but they see no sign of the message which the click- 
ing instrument is sending out there through space. 

Sometimes they stop the operator at his work to ask him if it is 
really so. They shake their heads in amazement when he 
answers `yes," and explains that in the Post -Dispatch office 
another instrument is ticking in response to his, and thus car- 
rying Fair news to the newspaper and the world. The loud 

buzzing of the powerful instrument surrounding the operator 200 
feet above the ground in the De Forest tower does not prevent 
the visitors from crowding about him. 

It is so loud that the operator must keep his ears full of 
cotton. it fairly deafens visitors and sending them away with a 
headache if they stay too long, but nevertheless they stay, for 
the power of the mystery is very great. 

This buzzing is caused by the powerful electric spark which the 
operator's key releases and corresponds to the click of the 
ordinary wire telegraph instrument. The dots and dashes are 
so audible that operators for telegraph companies and the 
police and fire departments anywhere within two blocks of the 
wireless tower amuse themselves with reading the wireless mes- 
sages as they are buzzed off by the sending operator. 
-Published in the St. Louis Post- Dispatch. during 3rd Week of 
June, roof. 
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another. One day, -while working on re- 
ceivers, it was discovered that a salvy mixture 
of various ingredients reproduced the signals 
in the headphone. The "discovery" was 
thoroughly tried out but found lacking in 
any definite merit, although it did get as far 
as to receive a name. l t was called the "goo" 
receiver, and I believe that somewhere in the 
archives of the Patent Office may be found a 
formal application for a patent made for it by 
Dr. De Forest. Finally the electrolytic re- 
ceiver was introduced. This was such an 
advance over anything previously introduced 
that it seemed to be the height of perfection. 
It consisted of a small glass cell containing a 
dilute solution of 
caustic potash and 
water which form- 
ed one anode of 
the circuit. Into 
this solution was 
immersed a cath- 
ode point, and the 
incoming wave was 
rectified by elec- 
trolytic action. 
Fessenden em- 
ployed a fine wire 
coated with silver 
which was dipped 
into nitric acid to 
burn off the coat- 
ing and make a 
fine whisker point. 
De Forest used a 
different type 
terminal called the 

spade electrode" 
because of the 
shape of the ter- 
minal. This was 
found to be both 
practical and sen- 
sitive and not sub- 
ject to "burning 
off points" in the 
middle of a mes- 
sage as was that 
involved in the 
Fessenden prin- 
ciple. I n this cir- 
cuit was intro- 
duced the poten- 
tiometer, a name 
coined for radio 
work . This set 
also contained the 
first "variable 

condenser." Instead- Qt -the movable plates 
so common to -day, we used a small brass tube 
split in halves lengthwise and rotated one 
half within the other -without moving them 
backward or forward. We knew nothing about 

measuring" capacity:- Either our experi- 
ment worked or it didn't. I f it failed, then 
we would "change things" until it did work. 

WHAT TO NAME THE CHILD? 

IT WAS always characteristic of De Forest 
to call every new item discovered by a 

simple homely name which was significant 
of the act it did or the thing it resembled. 
Most of the names coined by him many years 

THE EXHIBIT 
Of the "American De Forest Wireless Telegraph Company" at the St. 
World's Fair in 1904. A sample transmitting and receiving set is installed 

booth. Its noisy crackle could be heard for great distances 

Louis 
in the 
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ago, are still used in radio to -day. , Some of these 
and the "fan" antenna, the "helix," the "spade" 
electrode, the "pancake" tuner, the ."spider - 
web" tuner, the "wing" (now called plate), 
the "grid" of the audion bulb; the A and 
B battery; and audio and radio frequency. 

The first transmitters made were of 4 -K.w. 
power. They were soon supplanted by a 

O- K . W. set. I t 
was this latter size 
that was used on 
the large 300 -foot 
steel tower erected 
on the World's 
Fair Grounds at 
St. Louis. Two 
spacious elevators 
carried visitors to 
the top of this ob- 
servation tower 
where the wireless 
instruments were 
installed. Many 
amusing incidents 
happened. One 
day, a lady desir- 
ing her full share 
of information, 
listened intently to 
our explanation of 
wireless and then 
bluntly told me in 
front of the crowd 
that the whole 
thing was a fake. 
She agreed that we 
"Sent without 
wires," but she in- 
sisted we did this 
by using a silk 
thread instead of 
a wire between the 
two stations, thus 
making it "wire- 
less." Many per- 
sons would go outside and look up to see 
if anything was visible from the top of the 
mast when the signals left. 

From this tower we transmitted daily news 
to: the St. Louis Star and the Post -Dispatch, a 
distance of five miles. Thus was established 
the first newspaper radio service, and the 
reprint on page 214 from the Post -Dispatch 
during the third week of June, 1904, is the 
first radio news message to be flashed 
through the air and published in a news- 
paper upon a predetermined and established 
schedule. 

WIRELESS .A MIRACLE -OVER FOUR MILES 

AT NIGHT the tower was illuminated by 
thousands of electric lights which could 

be seen for many miles. I n addition to this 
station, another exhibit was maintained in the 
Electricity Building and from both places we 
demonstrated "wireless" to endless streams of 

curious people. I n 

an adjoining booth 
was displayed 
"Wireless Auto 
No. I," which was 
the very first wire- 
less automobile. 
Its range of recep- 
tion was only a few 
blocks but it al- 
ways created much 
interest whenever 
it was driven about 
the streets or 
viewed at its ex- 
hibitor's stand. 
l is design of chas- 
sis in comparison 
with present -day 
automobiles shows 
its antiquity. 

Not content 
with the honors 
the Io -K.w. station 
had won for him, 
De Forest started 
a special experi- 
mental station on 
the western limits 
of the FairGrounds 
near the Boer War 
Exhibit. The ob- 
ject of this was to 
increase distance 
o f transmission. 
Obviously there 
were but two 

methods by which this could be done. We had 
either to increase the power of the transmitter 
or develop the sensitivity of the receiver. The 
former plan was adopted and a twenty- kilowatt 
station was planned -of exactly twice the 
power used in any previous experiment. It 
seemed as though when we doubled our power 
we increased our troubles at a compound 
ratio. As there were no stations operating at 
that time it was not necessary to concern our- 
selves about selectivity of tuning. The im- 
mense void of ether above us was free to use 
without the least fear of interference. 

DR. LEE DE FOREST 
In a corner of his laboratory. This picture was taken 
years after the others which appear with this article. 
Dr. De Forest is standing before one of his vacuum 
tube telephone transmitters which he designed to operate 

from the ordinary 6o cycle lighting current 
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I was placed in charge of this station, where, 
in company with Dr. De Forest, we experi- 
mented for many weeks in privacy and free 
from the madding crowds around the other 
wireless exhibits. 

The new experimental station was called 
the " Jerusalem station" because of its proxi- 
mity to the Jerusalem Exhibit. It was the 
first high -powered station in the world. It 
was soon found that many of the principles 
employed in the ten -kilowatt station did not 
apply to the new station with its 6o,000 volts 
of oscillating current. Heretofore we had 
been handling just a big lot of current, while 
now, comparatively, we were playing with 
miniature lightning of static electricity and 
did not know very well how to handle it. 

CONDENSERS SEVEN FEET LONG 

T HE spark -gap condensers, instead of 
being Leyden jars, were made in heavy 

two -inch plank boxes, seven feet long, two and 
one half feet high and equally wide, and liquid - 
tight to hold kerosene. Immersed therein 

were two large sections of plate glass upon 
which heavy sheets of tinfoil were pasted on 
both sides. Each complete tray weighed 
about a ton, and from four to six of these tanks 
were used. Huge transformers six or seven 
feet high "stepped up" the tremendous vol- 
tage. The spark gaps had terminals one and 
one half inches in diameter upon which a cold 
blast of air from an electric blower was con- 
stantly blown. Telegraph keys, even of 
extra large design, were impossible to use, so 
we devised a long handle arrangement which 
operated like a pump. The contact points 
were encased in a tank of oil to prevent arcing 
and fusing. Imagine pumping water at the 
old town pump for half an hour,- that's how 
we sent signals before we discovered a better 
way. Our test signal was always the Morse 
letter " D" consisting of "dash, dot, dot." 
This would be sent out for hours at a time. 
We occasionally changed the helix adjustment 
or the condensers. 

Our experiments continued to result, ir 
nothing but one failure after another. Some- 

AT THE NEW YORK RADIO SHOW 
Last October. Mr. Butler is talking into a microphone connected to .a De Forest "singing arc," built in 
1907. The "singing arc" was one of the earliest methods of producing continuous waves for wireless tele- 

phony and the three -element vacuum tube of DeForest successfully superseded it 
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times, after days and nights of hard, pains- 
taking work building up the series of con- 
densers we would "blow up" the entire set in 
an instant, smashing the heavy glass plates to 
small pieces, blowing kerosene all over us and 
over the premises, only to gather up the 
fragments, rebuild with new glass and tinfoil, 
change the experi- 
ment, and try another 
hook -up. Static elec- 
tricity was so free and 
unharnessed in this 
station, that it was 
not at all uncommon 
toget a "poke" in the 
head or elbow if one 
came within a foot of 
the apparatus while 
it was sending. The 
roar from the spark 
gap could be heard a 
block away and it 
held its own in noise 
intensity with the 
ballyhoo bagpipe of 
the Jerusalem Ex- 
hibit on the one side 
and the cannonading 
in the Boer War Ex- 
hibit on the other. 
"I he odor of ozone, 
mixed with kerosene, 
was always present. 

And hour after 
hour, one of us was 
listening -in with the 
headphones with ears 
strained to the ut- 
most. Nothing in 
that long period of experimenting was 
tiresome than this. 

of the free air. No wonder folks doubted our 
sanity. However, our longest waits were al- 
ways rewarded, and finally, we, accomplished 
what we had aimed to do. The thrill then 
was indescribable because the very thing we 
had just accomplished had never before been 
done by man. We never thought then that 

in our little way we 
were piecing together 

1907 -1924 
Mr. Butler is holding a De Forest audion tube made 
in 1907 and contrasting it with a tube made by the 
same company in 1924. He hazards that the 1907 
one is perhaps the oldest tube in existence. The old 
tube was made with a fragile double filament so that 
when one burned out, the remaining one could be 
used. Their life was very short. The grid and 
"wing" were on opposite sides of the tube. The 
"wing" -now called the plate -was a flat piece of 

metal and not a tube as is used to -day 

more 

DOING THINGS NEVER BEFORE DONE 

THUS, blazing the radio trail, we en- 
countered the immensity of space. We 

listened -in on this infinite space and heard 
nothing. The silence was at times un- 
bearable; the waiting, nerve racking; but 
always there were hope and expectancy. It 
was a royal game of angling. We changed 
things, fussed and fussed and experimented, 
still hearing nothing except an occasional 
rift of static which at that time was a blessing, 
because it meant that we were at least "get- 
ting something." Oftentimes we were awed 
at the thing we were trying to do. There 
was something uncanny in trying to snatch 
the tangible out of the intangible nothingness 

ately began to smash 
The first event was on September 5th, when 
communication was established between St. 
Louis and Springfield, Ill., a distance of 105 
miles. On this occasion, President Francis of 
the World's Fair sent the following wireless 
message to Governor Yates of Illinois: 

some of the founda- 
tion stones of the 
huge radio structure 
which exists to -day. 
In his memoirs of 
those days, Dr. De 
Forest writes: 

"Night and day 
there is no respite 
from care, from toil, 
from interest. But it 
is a life well worth the 
living, the full accom- 
plishment such, per- 
chance, as is not given 
to many. Those who 
once enter this work, 
on whom the enticing 
spell of the wireless 
once falls, never quit 
it, no matter what 
the demands on pa- 
tience, nor how great 
the sacrifices- always 
hopeful, always in ef- 
fort, fascinating for- 
ever." 

Control of the ap- 
paratus having been 
achieved, we immedi- 
records for distance. 

I salute you as the distinguished executive of a 
great commonwealth by the modern means of com- 
munication, the wireless telegraph, a great achieve- 
ment of science, of the marvelous advancement of 
which this universal exposition furnished many 
interesting evidences. I hope to se you within 
these grounds often during the remaining three 
months of the St. Louis World's Fair. 

Shortly afterwards, communication was 
established with the Railway Exchange 
Building in Chicago, a distance of 30o miles. 
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In writing of this event of September 18th, 
1904, Dr. De Forest says: 

"This was indeed a stride in progress, fulfil- 
ling careful promises, crowning long and dis- 
couraging efforts. Especially significant was 
it that the formal opening of the St. Louis - 
Chicago service should occur on Electricity 
Day at the Fair with the J ury of Awards and the 
Delegates of the Electrical Congress present." 

It is amusing to recall the elaborate pre- 
cautions this austere body of officials took to 
make certain that this new service was actu- 
ally by wireless. Some of the party was sta- 
tioned at Chicago and the remainder at St. 
Louis. Complete communication was main- 
tained all afternoon to their entire satisfac- 
tion, and as a result we were awarded the 

Grand Prize which was one of the highest 
honors bestowed upon any exhibitor. 

Upon the strength of these singular ac- 
complishments the United States Government 
became so interested that a contract was 
signed to erect five similar high -powered 
stations in the West Indies, each station 
guaranteed to work successfully one thou- 
sand miles. This was a distance three times 
greater than that we had just bridged, but 
with light heart and high hopes we packed up 
our tools and started south for new worlds to 
conquer. 

Little did we dream of the tremendous 
difficulties awaiting us and the months of 
tedious, sweltering days ahead before our 
task was accomplished. 

The next article of this series will describe and illus- 
trate the events of this tropical venture. -THE EDITOR. 

WEATHER BUREAU 
U. S. DEPARTMENT OF AGRICULTURE 

Program for Broadcasting Weather Forecasts 
and Reports by Radio Illinois Section 

NAJ, Great Lakes: (151 Kc.) 9.45 A. M.- 
Morning lake forecasts; 4.00 P.M. -storm 
warnings; 10.00 P.M.- evening lake fore- 
casts. (In code) . 

WLS, Chicago: (870 Kc.) i.00 P.M. to 
2.00 P.M., except Sundays (probably about 
12 M. after Sept. 14)- morning state fore- 
casts, general forecast, special forecasts, 
weather -crop summary on Wednesday, spec- 
ial warnings issued after sending hour, broad- 
cast immediately. 

KYW, Chicago: (560 Kc.) 12.00 noon, 
(I I.00 A.M. during local " Daylight Saving ") 
-morning local forecast, state forecasts, lake 
forecast; special warnings at 2.15 and 4.15 
P.M.; 9.25 to 9.30 P.M.- evening local fore- 
cast, state forecasts, lake forecast, aviation 
forecasts. Monday, "silent night." 

WAAF, Chicago: (1050 Kc.) 10.30 A.M. - 
morning local forecast, state forecasts, general 
forecast, general weather conditions, aviation 
forecasts, shippers' advices during winter 
season; weather -crop summaries on Wednes- 
day during crop season; 12.30 P.M.- repeats 
the 10.30 A.M. information and on Saturday 
gives weekly outlook. Silent Sundays and 
important holidays. 

WGN, Chicago: (8 I O Kc.) 10.00 A.M. - 
morning local forecast, state forecasts; 9.35 
P.M. or later, at end of regular program -even- 
ing local forecast, state forecasts, lake fore- 

casts, aviation forecasts, general forecast, 
general weather conditions. Monday, "silent 
night." Sundays and holidays irregular. 

woc, Davenport: (620 Kc.) I 1.0o A.M. - 
morning local forecast, state forecasts, river 
forecast, general weather conditions, weather 
-crop summaries on Wednesday; 12.15 P.M. 
-forecasts repeated; special cold wave warn- 
ings sent as flashes. Tuesday, "silent night." 

WJAN, Peoria: (1070 Kc.) 9.15 A.M. - 
morning local forecast, state forecast, shippers' 
forecasts, general weather conditions, special 
warnings; repeated at 10.30 A.M. and 12.30 P.M. 

WEW, St. Louis: (1072 Kc.) 10.00 A.M. - 
morning local forecast, state forecasts, general 
weather conditions, river forecasts; special 
warnings at 5.00 P.M. 

KSD, St. Louis: (55o Kc.) 10.40 A. M.- 
morning local forecast, state forecasts, general 
weather conditions, river forecasts and stages; 
special warnings at 12.40 P.M., 1.40 P.M., 
and 3.00 P.M., 10.00 P.M.- evening state 
forecasts. 

Amateurs receiving weather forecasts are 
requested to advise (by mail) Weather Bureau 
Office, Springfield, Ill., of the quality of ser- 
vice received and how distinctly the stations 
are heard. 

W. F. FELDWISH 
Meteorologist in Charge. 
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The Rolls Royce of Radio 
A Simplified Story of the Super- Heterodyne, Removing, for 
the Layman, the Mystery of Its Workings -Who Developed the 
Receiver and How It Works- Another Family Tree Diagram 

BY JULIAN KAY 

'VHF fourth article by Mr. Kay in his "What's in a Name ?" series should be 
of interest to the great majority of radio readers. His first article (June, 

1 924), sorted out and classified the radio receivers in present use. The next, in 
July, explained radio -frequency amplification. The third (November, 1924), 
discussed audio frequency amplification. Each article was accompanied by 
the novel Family Tree diagram. One hears so much these days of the super- 
heterodyne and what it will and will not do, and glib bandyings about of names 
common to the "super," that it is not unnatural to wonder if all the radio con - 
ersationalists really know their subject. Mr. Kay has here tried to bring together 

the facts about the "super" without growing too technical. The Family Tree 
diagram for the super -heterodyne will be found more than usually helpful. 

-THE EDITOR. 

' ALL the dynes and supers of 1 f 
modern radio, there is one receiver 
that seems to have preeminent 
claim to be both a "super" and a 

"dyne." That receiver is the Super- 
heterodyne. 

The "superhet" as this receiver is familiarly 
called, is the result of much work by many 
men. The names most closely connected 
with it, Fessenden, Armstrong, and Houck, 
are only a few of those who have devoted time 
and energy toward making the receiver an 
e'ectrical and a commercial possibility. 

The invention of the "heterodyne" part of 
the name is due to Professor Fessenden of 
Pittsburgh, one of the earliest investigators 
in the realm of wireless telegraphy. The 
"super" part was at- 
tached by Edwin H. 
Armstrong after he 
had applied the 
heterodyne idea to 
vacuum -tube cir- 
cuits. 

To this creator of 
circuits is credited 
much of the develop- 
ment of this remark- 
able receiver as we 
know it to-day. 

One of the most in- 
teresting demonstra- 

tions of the practical efficacy of the super- 
heterodyne was given by Paul Godley, a very 
well known Eastern amateur, in his famous 
Scotland experiment three years ago. Using 
a home -made receiver of this type, at Andros - 
san, Scotland, he succeeded in receiving and 
identifying many American amateur signals 
at a time when neither transmitting nor re- 
ceiving stations had advanced to their present 
efficiency. 

Although the fundamental idea underlying 
the super -heterodyne is simple enough, the 
practical difficulties are many, and to build 
one of these " Rolls Royce" of radio is more 
a task for an experienced radio constructor 
than for the ordinary radio layman. From 
the Greek origin of the term, one may gather 

that this receiving 
system has some- 
thing to do with a 
force that arises 
through a "change." 
A dyne in modern 
science is a unit of 
force equal to about 
one five hundred 
thousandth of a 
pound, and "hetero- 
dyne" suggests a 
change or variation. 
I n fact this receiver 
is a "frequency- 

Do You Know- 
-What "beats" are? 
-What heterodyning is? 
-The principle on which 

works? 
-Why the super -heterodyne is s.) sensitive? 
-Why a super -heterodyne should not be 

used with an antenna? 
-What the "local oscillator" is? 
-The function of the "first detector" tube? 
-The advantaee of the second harmonic 
per -heterodyne? 

the "super" 
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changing" device, and therein lies its great 
selectivity and the remarkable amplification 
of signals it brings about. 

WHAT THE SUPER -HETERODYNE IS 

NOW, just what is the super -heterodyne 
principle? 

The fundamental idea is based on a physical 
phenomenon known as beats, which occurs 

QX/LL4IIJR 

FIG. I 

The super- heterodyne idea. The frequency chang- 
ing or mixing tube, is often incorrectly referred to 

as the "first detector" tube 

when two slightly differing vibrations are corn- 
pounded. For instance, if two tuning forks 
are struck, one of them corresponding to 
middle C, or 256 vibrations per second, and the 
other, a few vibrations more per second, a 
sensitive ear will distinguish three tones. 
Two correspond to the vibrations of the two 
forks, and the third will be much lower in 
note, in fact it will be the difference between 
the other two. 

In the article in this series on radio -fre- 
quency amplification, it was pointed out that 
it is much more difficult to build an amplifier 
for high frequencies than for low frequencies. 
This becomes a real problem when we realize 
that the middle of the broadcast 
range (about 30o meters) corres- 
ponds to frequencies of the order 
of a million cycles per second. 

The trick of the super- hetero- 
dyne then, is to "beat" the in- 
corning high -frequency signals 
with a local oscillator, and to 
amplify the resulting low -beat 
frequency. 

Now, strangely enough, this 
beat frequency has all of the 
irregularities of the original 
radio frequency, that is, the 
voice and music will appear in 
the low beat as well as in the 
high transmitted note. 

And therein lies the efficiency 

221 

of this type of receiver -it amplifies compara- 
tive low frequencies where it is easily possible 
to build good amplifiers. 

THE SUPER -HETERODYNE 

THE "superhet" of Armstrong is really a 
complete receiving system, consisting of 

detector, "mixing tube," oscillator, and 
amplifiers, for both beat and audio fre- 
quencies. 

Fig. I shows how the super -heterodyne per- 
forms its function of frequency changing. 
The input circuit, usually consisting of a re- 
ceiving loop and a condenser, is tuned to the 
incoming signals. Then beats are produced 
by the local oscillator tube, then these beat 
frequencies are amplified by the "intermediate 
frequency" amplifiers to be finally detected 
and passed on to audio amplifiers and the 
usual output. 

So much amplification is possible with this 
receiver that a small energy collector, such as 
a loop will suffice, thereby eliminating the 
unsightly and unhandy antenna. The re- 
ceiver, however, may be loosely coupled to an 
external antenna. 

The connection to the antenna may be 
made by running a single loop of wire about 
the cabinet, or by merely placing a turn of the 
antenna- ground system near it. In some 
cases the antenna may be attached to the 
loop, and on distant signals the external con- 
nection will be of aid, provided and only pro- 
vided that the listener is out of the city away 
from the noises that Mr. Van Dyck in his 
series, " Man- !Made Static," discussed in 
R. \DIO BROADCAST. 

If used with an antenna, the super- 
heterodyne will radiate because of the local 
oscillator. It is entirely possible to use a 

OUTPUT OUTPUT 

FIG. 2 

Various types of oscillator connections. The Colpitts system is 
shown at the extreme left, and the others are two types of the 

Hartley circuit 
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FIG. 3 
Various other types of oscillators. The Meissner 
is at the left and a feedback system at the right 

stage of radio -frequency amplification ahead 
of the first tube. Such a stage may be one 
of the several types described in the second 
article of this series. This radio -frequency 
amplifying tube will eliminate all possibility 
of radiation. The better plan, however, is to 
stick to the conventional method of using 
loop, detectors, and amplifiers. 

The real superiority of the super -heterodyne 
actually fades almost to insignificance if its sat - 
isfactory operation requires an outside antenna 
because the development of modern receivers 
with a reasonably large antenna will practically 
duplicate in selectivity, volume, and distance 
the super- heterod_vne's performance. A very 
striking example of such a receiver is the 
Roberts circuit when used with a good push - 
pull amplifier such as the four -tube arrange- 
ment known as RADIO BROADCAST'S four -tube 
Knock -Out. 

WHAT THE SUPER -HETERODYNE WILL DO 

APROPERLY constructed super -hetero- 
dyne is one of the most sensitive receiv- 

ing systems; that is now available, although 
not the most satisfactory from several points 
of view. The only limit to its range is the 
level of local noise, that is the interfer- 
ence from "bloopers," arc lamps, door bells, 
X -ray machines, street cars, elevators, etc. 
The "superhet" will receive anything that is 
in the ether, and anything that is above the 
level of the noise can be picked up and identi- 
fied. But so will other receivers, lately de- 
veloped. 

The writer's idea of a radio Utopia is an 
island, say in the middle of Lake Superior, 
where the noise level is'way,'way down with a 
super- heterodyne to keep one company. 
It is to be understood that this is a radio 
Utopia! 

On the other hand, if the owner lives in a 
congested area where the noise level is high, 

all the amplifiers in the world won't help him 
to hear signals from great distances, and a 
super -heterodyne will not work to full ad- 
vantage. 

THE LOCAL OSCILLATOR 

FIGURES 2 and 3 show several common 
types of oscillators. The Hartley cir- 

cuit is probably to be preferred. It is a 
simple, cheap, and good oscillator covering a 
wide range without change of coils. 

The latest development in the super- 
heterodyne history is, as Major Armstrong 
has pointed out in RADIO BROADCAST, the 
CC second harmonic" idea. Instead of using a 
separate oscillator, the first detector is made 
regenerative, and the frequency of oscillation 
such that its second harmonic will beat with 
the incoming waves. Use of the second har- 
monic makes the two tuning controls inde- 
pendent of each other, and eliminates one 
tube, which is an obvious advantage. 

THE FREQUENCY- CHANGER TUBE 

`r H E first detector, 
11 the actual shift in 

may be one of two 

or the tube in which 
frequency takes place, 
general types as the 

A Q --s 

FIG. 4 
The circuit of the frequency changer. The separate 
oscillator uses the Hartley connection. The output 

goes to the intermediate -frequency amplifier 

Family Tree shows. The two frequencies 
may be mixed in the grid or the plate circuit. 
Of the two the former seems to be preferred. 

Plate- circuit modulation may be used, as in 
the Ultradyne circuit. The Radio Corpora- 
tion second harmonic super -heterodyne re- 
ceiver, however, uses grid- circuit modulation. 
I t may be pointed out here that broadcasting 
stations use plate- circuit modulation, and 
there seems to be no evident reason why this 
method may not be applied to the receiver. 
Fig. 5 shows a frequency changer of this type. 

Another one of the tricks of the super- 
heterodyne lies in this frequency- changer tube. 
The output of this tube to the amplifiers that 
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Radio Broadcast 

FIG. 5 

Showing the frequency changing circuit with plate 
circuit modulation and C battery detection. In 
Fig. 4 a grid condenser is used for detection. The 

oscillator connection is the Hartley 

follow, is dependent upon the product of two 
voltages, namely, the signal or incoming 
voltage and the oscillator voltage. For this 
reason it behooves the builder to make his 
oscillator as good as possible, for much of the 
efficiency of the entire receiver depends upon 
the proper functioning of this part. 

Since the voltage of the second harmonic is 
less than that of the fundamental, it seems 
that the Radio Corporation super- heterodyne 
might lose some amplification by use of this 
feature, yet the advantages seem to outweigh 
the objections. The second harmonic idea 
was a brilliant one, and credit should be 
given Houck, its originator, who was one of 
Armstrong's associates in its development. 

This business of multiplying two voltages 
to get the amplifier input voltage explains 
in a way why the receiver is so sensitive to 
weak signals. Suppose a station is tuned -in 
whose signals are weak, that is, they impress 
a small voltage on the loop. On an ordinary 
receiver this voltage is what actually operates 
the first tube. ln the super- heterodyne this 
small voltage is multiplied by the relatively 
large one of the oscillator, and the vol- 
tage actually applied to the amplifiers is 
proportional to this product, not merely 
to the weak incoming signal. 

Since the energy fed into the 
first detector is relatively high, 
in case of local reception, this 
detector usually functions with 
a C battery as shown in Fig. 5 

instead of the usual grid con- 
denser and leak. The reason 
is that the more conventional 
method may "block" if too 
strong a signal is applied to 
the tube. Any one can verify 
this by trying to receive when 

LOOP 

72'71116 

CIPCU/T 

a near -by amateur is sending, or when heavy 
lightning occurs in the vicinity. 

THE INTERMEDIATE AMPLIFIERS 

CONFUSION seems to reign supreme on 
the matter of the intermediate -frequency 

amplifiers. Perhaps it is because they belong 
to the far -famed "superhet," perhaps it is 
because it is difficult to buy, or more difficult 
to build good ones. 

Any of the amplifiers described in Haynes' 
article on page 408 of the September number 
of this magazine may be used in the super- 
heterodyne- provided that it passes the re- 
quired band of frequencies. 

Now let us see what this signifies. 
The usual band of frequencies broadcast 

extends up to about 5,00o cycles. This means 
that an amplifier must pass at least twice that 
band in order that the speech or music be 
true, that is, without lopping of the high 
violin harmonics, or the "s's" 

In the usual receiver operating at 300 
meters, -or 1,000,000 cycles, the band re- 
quired is 

1 ,°00 1O',000 or one per cent. of the radio 
frequency. That is, if the receiver is so 
sharply tuned that it can differentiate be- 
tween one million and one million ten - 
thousand cycles, the reception will be poor. 
Such sharpness is not attained, and the music 
and voice frequencies are all received. 

In our intermediate amplifiers, however, 
another story must be told. Here we have a 
beat radio frequency of 50,000 cycles, or 6,0oo 
meters, and if the usual band of 1 o,000 
cycles is to be faithfully transmitted by each 
amplifier, they must be comparatively broadly 
tuned. In this case the band is 10'000 or 

5°,000 
twenty per cent. of the beat frequency. 

In other words, the usual type of resonant 
circuit will not suffice, for it is too sharply 
tuned and part of the speech band will be 
chopped off. This will result in distortion. 
Transformers with flat characteristics are 
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The scheme of connections for the second harmonic super -heterodyne 
developed by Armstrong and Houck. Reflexing is employed in 

the first intermediate -frequency stage, which saves one -tube- 
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FIG. 7 
Diagram of a two -control super- heterodyne showing the principles described in the accompanying article. 
There is a loop for receiving, tuned by a condenser, and the Hartley oscillator circuit is used. Grid con- 
denser modulation is employed. The intermediate -frequency amplifier is coupled by untuned transformers, 
and the tubes are neutralized. Detection is accomplished in the last stage by the usual grid condenser 
method. No audio amplifiers are shown, but would be connected where the telephones are indicated 

usually best for the interstage coupling. 
Such transformers should be paired so that 
they work together properly. This is a mat- 
ter for the laboratory- equipped engineer. 

THE SECOND DETECTOR 

FOLLOWING two or more stages of inter- 
mediate or beat -frequency amplifica- 

tion, the signals are fed into a second detector 
from which they pass to the output circuit 
as usual. This detector tube operates by 
means of the usual grid condenser leak method. 
It may or may not be regenerative, but if so, 
it must oscillate at the beat frequency. 

There is really no object in making this de- 
tector oscillate, provided that the remainder of 
the outfit is made properly. All the signal 
strength that one can stand will be attained 
before the second detector is reached, so there 
is little use in making the apparatus more 
complicated than necessary. If the inter- 

mediate amplifiers are giving enough gain that 
they have to be neutralized to keep them 
from howling, one may rest assured that he is 
getting all possible out of the equipment. 

In one of the Radio Corporation models, 
one of the intermediate amplifiers is reflexed, 
thereby eliminating one vacuum tube and 
bringing the total number down to six. 

If a loud speaker is to be run from this 
receiver -and it is not wise to try a pair of 
phones on a strong and healthy "superhet " - 
a stage or two of audio -frequency amplifica- 
tion may be added. If the intermediate 
amplifiers pass the required band, and if the 
last detector and the audio -frequency ampli- 
fiers are not overloaded, undistorted music and 
speech should arrive at any part of the coun- 
try from all other parts of the country, during 
the winter and at night. 

What more could any one ask of any r-- 
ceiVer? 

"THE VOICE OF THE CITY" 

IS, IN New York, at least, a radio voice. 
James C. Young's excellent article, telling 

what station WNYC is doing in New York and 
the possibilities of municipal broadcasting will 
be one of the interesting features in the January 
RADIO BROADCAST. 
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How to Build a Knock-Out 
Amplifier 

A Highly Efficient and Easily Built Amplifier Unit 
Combining Resistance and Transformer Coupling 

By ZEH BOUCK 

IT IS unfortunate that many radio writers 
lack experimental data, personally gath- 
ered, with which to bolster up their more 
general theoretical statements. Were 

such not the case, authors would have been less 
haste and definite in the repeated denunci- 
ation of resistance -coupled amplification since 
RADIO BROADCAST introduced this system to 
the fan a half year ago. 

There are few radio possibilities that have 
been more maligned than this truly meri- 
torious system of radiophone amplification. 
Its economy of operation has suffered the most 
relentless criticism which a half hour of actual 
experiment and a half 
thought would have 
demonstrated to be 
unjust and without 
sound foundation. 

The sole objection 
that holds more than 
a negligible amount 
of water is the fact 
that transformer - 
coupling permits 
greater amplification 
per stage than the re- 
sistance- coupled 
system. The resist- 
ance- coupled ampli- 
fier permits a the- 
oretical maxi m u m 
intensification equal 
to the amplification 
constant of the tube. 
That is, the potential 
applied to a succeed- 
ing tube is equal to 
that applied to the 
preceding tube times 
the amplifying ability 
of the repeating 
bulb. This limit, 
however, can only be 
approached -n ever 

minute of unclouded 

attained. A transformer- coupled stage per- 
mits a greater intensification that is roughly 
equal to the amplifying ability of a resistance - 
coupled amplifier multiplied by the turn ratio 
of the transformer. 

The truth is that neither resistance coup- 
ling nor transformer 'coupling is in itself per- 
fect, each arrangement being deficient in 
qualities possessed by the other. A consider- 
ation of the characteristics of each amplifier 
will be enlightening in that it will indicate a 
method of combining the two systems. The 
composite arrangement exhibits both the 
superior amplifying ability of the transformer - 
coupled amplifier and the perfect quality of 

the resistor intensi- 
fier. 

Facts and Fancies 
The resistance -coupled amplifier has come 

in for a lot of criticism from many in the 
radio industry who ought to know better. 
If the laboratory tests they claim to have 
made actually were made, there is some- 
thing radically wrong with their laboratory 
methods. In this timely article, Mr. Bouck, 
who is widely known as one of the soundest 
of radio technicians, describes a unique and 
very satisfactory amplifier which happily 
combines the desirable features of resistance - 
and transformer- coupling. Two other ap- 
plications of resistance -coupling to an am- 
plifier have been described in this magazine 
by Mr. Bouck, one in June, I924, where 
resistance -coupling was added to the one - 
tube knock -out reflex and in October, I924, 
where a two -stage resistance -coupled am- 
plifier was added to the Roberts circuit. 
This amplifier unit should not be used with 
any kind of a reflex receiver, because such an 
arrangement would bring two stages of 
transformer coupling into play. 

To those who criticize resistance coupling, 
we wish to extend an invitation to visit our 
laboratory. If they wish to do so, they may 
bring any receiver of this type with them for 
comparative test. -THE EDITOR. 

TRANSFORMER DIS- 
TORTION 

HE only objec- 
tion to the usual 

transformer -coupled 
amplifier is the dis- 
tortion which is al- 
most invariably 
evident when ampli- 
fication is continued 
to loud -speaker in- 
tensity (that is, two 
or more steps). As- 
suming the proper 
operation of a cas- 
cade amplifier in re- 
spect to the biasing 
of grids, distortion is 
promoted in several 
ways. The first con- 
sideration is the 
ineradicable tendency 
of the transformer to 
favor certain frequen- 
cies- usually those of 
a medium high period. 
In a well designed 
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transformer, this character- 
istic is somewhat subdued, 
to the extent that distortion 
cannot be discerned even 
by the trained ear, in a 
single stage of intensification. 
However, if amplification is 
continued through addi- 
tional stages, perhaps only 
one, repeating through the 
same general type of trans- 
former, the following trans- 
former will emphasize the 
distortions originated in the first step. The 
effect is thus cumulative, and the distortion is 
finally evident to the average ear. 

Another phenomenon which will result in 
distortion is the non -uniformity of the mag- 
netic action of a transformer when heavily 
loaded. More technically, in such a case, the 
inductive effect is no longer proportional to 
variations in the magnetizing current as the 
saturation point in the core is approached. 
Some audio transformers evidence such an 
action at comparatively small loads. The 
ounce of prevention is a larger core, which in 

227 

FIG. I 

The circuit of the combination amplifier. In the majority of cases Ci can 
be eliminated. The detector is coupled to the amplifier in the usual way 

turn is argued against by its inconvenient size 
and more worthy theoretical considerations. 
Distortion from this cause is probably encoun- 
tered only in cases of excessive amplification, 
with high plate voltage and little or no bias, in 
which instances it is merely contributory to 
the general strain. It should never be experi- 
enced in the first amplifying stage. 

Distortion in the tube itself is a phenomenon 
of uneven emphasis similarly confined to the 
last stage of transformer -coupled amplifi- 
cation. For satisfactory amplification, vari- 
ation in grid potentials is limited to voltages 

FIG. 2 

A rear view of the amplifier. The selection of panel mount- 
ing parts makes a particularly compact and neat job 
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FIG. 3 

The panel layout of the amplifier described. The design may be varied in 
order to maintain a consistent appearance of all receiving apparatus 

projected by the straight portion of the 
usual "characteristic curve." However, in 
the transformer -coupled system, such varia- 
tions are additionally confined to about half 
this workable portion, the negative or lower 
slope -which limits may be exceeded in the 
case of a strong signal in the last stage 
of amplification. Distortion will be the result. 
The impedance and resistance -coupled ampli- 
fiers are less restricted in this manner, for their 
operating characteristics permit a greater 
range of grid variations. 

THE IDEAL AMPLIFIER AND ITS CIRCUIT 

IT IS thus evident that the distortion in the 
transformer -coupled amplifier may be 

considered as being totally absent in the first 
stage. In this position, its superior amplify- 
ing ability recommends it as ideal. I t is 
equally obvious that the case of the resistance - 
coupled amplifier has been similarly well 
established in the second and third stages 
where, free from the distorting characteristics 
ofj the transformer, it outputs an auditively 
perfect signal. 

The reader will now grasp the possibilities 
of an amplifier consisting of one stage of trans- 
former amplification followed by two stages 
of resistance coupling. The accompanying 
illustrations show such an amplifier, which 
thoroughly justifies the theoretical consider- 
ations outlined above. 

Fig. I is the circuit of this ideal ampli- 
fying arrangement. The various values 
and connections have been determined experi- 
mentally and will give the best results on the 

average receiver. Trans- 
former Ti is any reliable 
audio- frequency trans- 
former with a turn ratio no 
higher than four to one. 
The .00025 mfd. condenser 
across the secondary is a 
Micadon, and connected in 
this manner it will improve 
the quality of some trans- 
formers. The capacity 
offers a comparatively low 
impedance to the high fre- 
quencies which may be over 
emphasized by the trans- 
former -a discriminating 
"short" that irons out un- 
ever amplification. Its de- 
sirability should be de- 
termined by experiment. 

RI is the first coupling 
resistor, having a value 

of 250,000 ohms. This is considerably in 
excess of the usual resistance of I oo,000 
ohms, which is employed in the case of the 
second resistor, R2. Experiments have de- 
termined the higher value as the most satis- 
factory in the plate circuit of the first tube in 
this particular amplifier. 

C2 and C3 are the isolating condensers of 
.006 mfd. capacity. 

The grid leaks, R3 and R4 have respective 
values of 500,000 ohms and Ioo,000 ohms. 

The rheostat and jack connections are quite 
self -explanatory. 

THE PARTS 

THE following is a list of the exact parts 
used in the amplifier illustrated and de- 

scribed. Equally reliable makes may, of 
course, be substituted for the designated 
apparatus with similarly satisfactory results. 

One 7" by I0" panel; 
One six - or ten- ohm rheostat; 
One twenty- or thirty- ohm rheostat; 
Three standard sockets; 
One Haynes- Griffin audio- frequency amplifying 

transformer; 
Two Daven Resisto- Couplers with necessary grid 

leaks and coupling resistors; 
Two .006 Micadon or New York Coil con- 

densers; 
One .00025 mfd. capacity Micadon or New York 

Coil condenser; 
Two Pacent jacks (one open and one closed 

circuit); 
Six binding- posts; 
And the necessary tail -washers, busbar wire, etc. 
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CONSTRUCTION 

TiHOL G H the illustrated mèchanical de- 
sign is suggested to the average builder, 

the amplifier admits of sevéral minor electrical 
and mechanical variations, such as a second 
stage jack, automatic filament .control, and 
constructional changes to adapt the apparatus 
to a tuner of rather different appearance. It 
will be observed from the photograph, Fig. 2, 
that all apparatus, including sockets, are of 
panel- mounting design, which makes possible 
an exceedingly neat and efficient construction. 
The baseboard, may of course be used, if the 
designated apparatus is inconvenient or un- 
available. Fig. 3 shows the panel layout and 
Fig. 4 is a descriptive drawing of the amplifier 
described, and recommended. 

OPERATION 

THE operation of the transformer- resis- 
tance- coupled amplifier is identical with 

that of the more conventional types. The 
indicated battery connections are made, and 
the output of the tuner wired to thé pri- 
mary of the amplifying transformer, the 
plus B battery and plate connections following 
through to the respective apparatus in the 
detector circuit. When inputting from the 
detector of a regenerative receiver, a telephone 
bypass condenser, which may be a Micadon. 
.002 mfd., should be shunted across the primary 
of the transformer, or from the upper (P) side 
of the primary to the filament battery. In 
most receivers, this condenser will be found 
included in the original tuning circuit. 

0 0 0 

G 

A.F. 
TRANSF. 

F B 

FIG. 4 
A picture drawing of the layout and connections. This will be helpful to our less 
experienced readers, who, however, should train themselves to understand Fig. i 
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7 
FIG. 5 

Front view of the completed amplifier. Only two jacks have 
been used in the set described, in the first and third stages 
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Two plate voltage potentials have been 
indicated and extra posts provided, isolating 
the higher voltage from telephone receivers 
plugged into the first jack. However, if an 
amplifying plate voltage in the neighborhood 
of one hundred is applied, the two upper right 
hand binding posts may be shorted over, 
eliminating the necessity for an additional 
tap to the B battery. 

TC; BES 

ANY of the standard tubes can be used in 
the amplifier described. One secures 

the best volume from the six -volt bulbs. The 
plate potentials should vary with the type of 
tube for best results. It is wise to keep close 
to the upper limit recommended by the manu- 
facturer with the bias in the straight trans- 
former- coupled amplifier. No bias however, 
should be used with the knock -out amplifier. 

DISTORTION 

CORRECTLY operated, the output of the 
amplifier described should be perfect 

as far as the ear is concerned. On excep- 
tionally loud signals, and with some tubes, 
the final stage may "choke," which will 
result in harsh, grating reproduction. This 
strain can be remedied by lowering the re- 
sistance of the last grid leak, R4. Placing 
the fingers across the leak prongs on the 
resisto- coupler (lowering the resistance by 
shunting through the hand) is a simple test to 
determine if distortion is due to the overload- 
ing of the last tube. The c; y -2o 1 -A is some- 
what limited in respect to the power it will 
handle without distortion: For dance pur- 
poses in a large hall, a power tube, such as the 
Western Electric 216-A, with a separate 
rheostat, is recommended for the last stage. 

Flatness, or loss of the high tones will 
generally be remedied by eliminating C 1 (if 
used) or by bringing the grid leak of the last 
tube down to the plus side of the filament- 

lighting battery. This places a slight positive 
bias on the tube, operating the bulb a little 
higher on its characteristic curve. As the 
resistance -coupled amplifier "modulates 
down," in fact very emphatically on the 
higher audio frequencies, more room for 
useful grid variation is provided by this con- 
nection. It is interesting to note that the 
writer has operated resistance- and impedance - 
coupled power amplifiers that were distortion - 
less only when functioning with a positive bias, 
supplied by a C battery. 

However, distortion in an amplifier built 
exactly as described will be rare. In the 
majority of cases, unsatisfactory quality can 
be traced to either poor tubes (generally boot- 
leg) or the loud speaker, and should the simple 
remedies suggested in the preceding para- 
graphs prove of no value, the trouble may be 
external to the amplifier. 

ECONOMY 

THE plate -current consumption of the 
knock -out amplifier is unusually low, 

with the exception of the last stage, being 
under that of a well biased transformer - 
coupled intensifier. With one hundred volts 
plate potential, across both B battery posts, 
the first tube, when the amplifier is passing 
signals, draws about .17 milliampere (seven- 
teen one hundredths of a thousandth of an 
ampere) ! Under similar conditions, tube 
number two consumes one milliampere, and 
tube three, five milliamperes. lt will be 
observed that the third tube consumes almost 
five times as much as the total plate current 
of the preceding amplifying tubes. This is 
due, of course, to the substitution of the loud 
speaker windings for the comparatively high 
ohmage coupling resistors. The plate current 
in the last stage can be materially reduced, 
without appreciably affecting volume, by 
including a five- thousand -ohm resistance in 
series with the loud speaker. 

A MOTOR GENERATOR FOR BATTERY CHARGING 

AN EXCELLENT article, by James Millen will appear in an early 
number of RADIO BROADCAST, which describes the theory and con- 

struction of a motor generator for charging radio storage batteries. The 
entire unit is not expensive to build and to assemble, and gives a very 
quick and economical method of charging the storage battery. 
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Why Don't Great Musicians Aid Radio? 
IF A majority of the leading musicians of 

this country would take a constructive 
interest in radio music, this particular 
feature of broadcasting would soon show 

marked improvement. At present they are 
a detriment rather than a help to the cause. 
They are quite willing to concede that there 
are unlimited possibilities for musical achieve- 
ments of value through the radio, but they 
withhold activity in 
helping toward the de- 
velopment of these 
possibilities. Yet when 
radio music does finally 
attain a level suffici- 
ently high to command 
the respect of the crit- 
ical,. these musicians, 
who are waiting for 
that day the while 
they are doing nothing 
to bring it about, will 
be among the first to 
seek the microphone 
for the promulgation 
of their work. 

Perhaps this is only 
human. For in this 
commercial age, being 
a musician is at best a 
hard job. l t may be 
asking a good deal to 
expect musicians to 
give much considera- 
tion to the radio as 
Iong as the radio does 
nothing for them in a 
financial way. But, 
now and then, one 
does come across one 

who is sufficiently interested in radio music to 
consider it in its relation to humanity rather 
than to his or her individual career. 

Such a musician is Mrs. H. H. A. Beach, 
the only American woman composer who has 
gained distinguished international recognition, 
and who, in addition to this, can hold her 
own among the men composers. An opinion 
on radio music from 

,,,., % í' ,,,, ,,,,/ /j //' 

ROBERT D. BONIEL 
Director and announcer at station WEBti, Edge- 
water Beach Hotel, Chicago. It was from this 
station that the delightful surprise commented 

upon in these columns came not long ago 

such a source is of far 
more than passing im- 
portance. 

When asked to give 
this opinion, Mrs. 
Beach's reply, al- 
though brief, showed 
broad comprehension 
of the subject: 

I should say that, in 
the main, its influence 
has been for good. I know 
that there are two sides 
to the question of its 
value to the composer, 
hut so far as the public is 
concerned, I feel that 
much interest must have 
been aroused, especially 
in the smaller places, in 
the hearing of music. I 

have had personal knowl- 
edge of many people who 
live in remote districts, 
who have had wonderful 
happiness in listening to 
the artists and musical 
organizations which, 
otherwise, they would 
never have had an op- 
portunity to hear. I t is 
not only bringing enjoy- 
ment into lonely lives, 
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JOSEPHINE LUCCHESE 
-Coloratura soprano. What radio programs will be like when professional musicians are regularly featured, 
was demonstrated when Miss Lucchese, at present the leading coloratura of the San Carlo Opera Company, 
was heard from station win, Philadelphia. The career of this young American girl is being watched with 
much interest by connoisseurs of singing. win is to be congratulated on making it possible for a large radio 

audience to hear her. 
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but, in many instances, positive education as 
well. 

But I acknowledge there is another side to the 
matter. I wish, of course, that the character of 
much of the music sent out through the air might 
be improved. In future this good may be brought 
about, not only by the improvement in the musi- 
cal taste of the people, but also by the higher grade 
of artists performing. 

This starts another and very vital question as 
to the remuneration of the artists. Where they 
give their time to music as a profession it seems 
highly unjust that they should not he paid for radio 
performances as for concert -giving. I f such pay- 
ment he not a regular procedure, then radio con- 
certs will become merely a source of advertising 
to performers of immaturity or small reputation, 
who will take this method of making themselves 
known. 

The radio, I believe, is merely at the beginning of 
its career, and what the future will show it seems 
impossible to predict. On the whole, I believe that 
it has already proved itself a blessing to many music 
lovers. If certain disadvantages have shown 
themselves, these may be remedied by concerted 

action on the part of radio stations, artists, man- 
agers, and the public itself. 

This conclusion to a fair -minded estimate 
of radio in its relation to music, suggests 
what many of us believe to be the best method 
by which the present shortcomings in radio 
music can be done away with: "concerted ac- 
tion on the part of radio stations, artists, 
managers, and the public itself." 

The only one among these influences that 
could work this reform, single- handed, is the 
public. But why wait for the public to take 
the.initiative? Combined action would bring 
results much quicker. 

Mrs. Beach has herself been heard over the 
radio, having broadcast a group of piano 
numbers some time ago from station WRC 

at Washington. Mention of this performance 
was made in the subszquent number of this 
magazine. To play for a radio audience was 
a gracious act on the part of this musician, 
whose symphonic works have been performed 
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PERRY AND RUSSELL 
If any monologuist of to -day tried to get away with that once popular hit, " You Can't Play Every 
Instrument in the Rand," these clever chaps who are called, "The Two -Man Singing Orchestra" would 
have the laugh on him. They not only play all those instruments in the picture, but sing while they're 
doing it. If you happen to have a grouch when you tune -in on them they'll give you a quick hunch toward 

cheerfulness. They have been making life joyful for listeners -in at station woti 
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by every orchestra of importance in this 
country, and by orchestras in Europe and 
in England; who has appeared as piano 
soloist with these same organizations; whose 
choral compositions have been sung by noted 
choruses under the direction of the ablest 
conductors; whose piano works and songs 
are featured on many 
concert programs; 
and who, for many %/® 
years, has appeared 
on the con- 
cert stage as 
a profession-. 
al pianist. 

Some ra- 
dio enthus- 
iasts may 
think it a 
bit patron- 
izing to say 
that it was 

gracious' ' 

of Mrs. 
Beach to 
play for 
them. But 
let it be 
asked of 
such as 
these: How 
many mu- 
sicians of 
fame equal 
to that of 
Mrs. Beach 
have you heard over the radio? Of course, 
you have heard certain celebrated artists 
when the public concerts in which they ap- 
peared happened to be broadcast. But that 
is quite a different matter from hearing these 
artists play from a radio studio to which they 
had gone for the express purpose of broad - 
casting. We have a notion that you can 
count the number of such artists on the fin- 
gers of one hand and not use all the fingers 
at that. 
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Oakland, California, and CKCD at Vancouver. 
It is his estimate of KGO at Oakland that has 
raised the rumpus. He remarks, with final- 
ity: 

KGO is a wonderfully equipped and powerful 
station with splendid programs of a certain high 
class, but the people in general do not care for them. 

1 They are not interested 
in cantatas, radio 
dramas, or operatic 
singing. When listen - 

ing-in with 
me, visitors 
often ask me 
to shift from 
KGO to KHJ, 

KFI, or KPO, 

and are bet- 
ter satisfied 
with what 
they receive. 

Or 

; y.'r - 
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ROSE BROWN, LEADING LADY OF THE KGO PLAYERS 
That lovely voice of hers prompted a rush request to station KGO for 
Miss Brown's picture, for we felt sure that anyone with such speaking 
tones would be good to look upon. A good guess, it proved as all will 

agree who see the above photograph 

Radio Popularity on the Pacific Coast 
WHEN E. M. B., of Gold Beach, Ore- 

gon, wrote the letter on Pacific coast 
broadcasting stations which was pub- 

lished in a recent number of this magazine, 
he probably had little idea of the protests he 
would arouse. Not that any one has dis- 
agreed with the fine things 

any 
has to say 

about KHJ, at Los Angeles, or with his com- 
ments regarding his enjoyment of KLK at 

Where E. 
M. B. 

makes his 
mistake is 

in confusing 
his friends 
with "peo- 
ple in gen- 
eral." I t is, 
for that 
matter, a 
rather large 
order to ut- 
ter ail ex 
cathedra 

opinion as to what "people in general," think 
about anything unless by this term E. M. B. 
means that large mass of people who do not 
do much thinking on any subject. 

Among those who have entered an objec- 
tion to this verdict regarding the KGO pro- 
grams is Mr. H. S. Gibson of Logan, Utah. 
After stating that, as a constant reader of 
RADIO BROADCAST and a loyal supporter of 
KGO he cannot let E. M. B.'s letter go without 

considerable protest," he adds: 

In marked contrast to E. M. B., when we tell 
the neighbors that two has a play scheduled, we 
are forced to get extra chairs. Our children, and 
also the neighbors', recognize at once music by the 
Anion Trio or other performers that have been on 
KGO programs. These kiddies, all under thirteen, 
base their respective vocal or instrumental abili- 
ties largely as they have heard KG() performers. 

My only regret is that KGO does not have 
a program every evening. 

To which we wish to add personal testi- 
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mony to the effect that KGO is one of the very 
few radio stations putting on musical pro- 
grams sufficiently well -balanced to hold our 
attention to the end. A good program is 

generally such throughout, and a popular 
program is complete in itself. 

lt is but another case of "many people, 
many minds." But it is always a bit dan- 
gerous to judge many people by a few minds. 

Can Radio Artists Play Only Chopin and 
Liszt? 

THERE is scarcely a broadcast station 
of any importance from which we have 
not heard times without number the 

second, sixth and twelfth Rhapsodies of Liszt, 
and his "Liebesträume." Why do we never 
hear any of his " etudes"? Or the "Années 
de Pèlerinage"? Or some among his fifty 
transcriptions of Schubert's songs? 

As for Chopin, he is played almost as 
frequently as Liszt, and represented within 
an even narrower scope. A few Nocturnes, 
with the hackneyed one in E flat major far 
in the lead; a Waltz or two; and those 
impromptus of the kind within a conser- 
vatory pupil's ability . . . this is the 
radio Chopin, the petted darling of the 
Parisian salon. Yet he was one of the most 
superb among the Titans that have put pen 
to paper to express their thoughts in music. 

..,,,,m,e 

MRS 

-Apeda, New York 

. H. H. A. BEACH 
American composer of international renown 
who sees great possibilities in radio music 

Numbers of pianists have been heard over 
the radio who seem quite capable of play- 
ing some of this composer's etudes . . . 

the " Revolutionary," for instance. Like- 
wise, the " Fantasie Impromptu," and the 
"A flat Polonaise." The former has been 
played, to be sure, but all too seldom. Yet 
many people are hungering for just that sort 

of music- people who were raised 
in musical centers and now live far 
from points where they can hear 
great music. To them the radio 
could and should be of a value it 
does not now fulfill for them. 

So, to the pianists who are ex- 
pecting to broadcast during the 
coming months, we suggest that they 
try giving their listeners some of the 
works by Liszt and Chopin that 
have not already been presented by 

A radio times without number. Also 
we would suggest that they give 
some composers other than Liszt, 
Chopin, and Rachmaninoff a chance 
to be heard now and then. For 
instance, we suggest Mozart, Bee- 
thoven, Schubert, Schumann, 
Brahms -to name but a few. 

Musical Parodies Should Be 
Announced As Such 

IF ANY one recited over the 
radio a parody of a well -known 
poem it would be announced be- 

forehand as a parody. Were the 

-T. Kajiwara, St. Louis 

MISS V. A. L. ION ES 
Program director and announcer at station KSD, St. 
Louis, is praised far and wide for the quality of her work 
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changed version given without anything. 
being said either by the announcer or by the 
one reciting the poem, those who listened 
would object to hearing the well -known verses 
given other than as the poet wrote them. 
Why, then, should such liberties be allowed 
in music? 

The specific instance giving rise to this 
protest was the performance of a man heard 
from station WTAM, who was announced as 
"Our Wandering Musician." If memory 
serves rightly, he was from Punxsutawney, 
Pa. Well, he was a wandering musician, all 
right. He did not jazz the numbers he 
played, at least not those we heard, but he 
added to them at his own sweet will. Rubin - 
stein's "Mélodie in F" lost all its simplicity 
and wandered to the upper keyboard far from 
the region where the composer placed it. 
Octaves and chords unknown to the original 
composition were added. 

We hold that such performances should 
be announced as the performers' versions and 
not as the original compositions. Such ver- 
sions are not unusual in concert programs, but 
when did one ever hear of their being played 
without the program bearing the explanation 
that they were adaptations? 

////////O%%; ;/ /%//ííí í , j 

How Dramatic Readers Are Rated at 
Station wwj 

IT WILL be recalled by those who read 
this department regularly, that in the 
number preceding this one, Mrs. R. J. 

Quien, dramatic reader of Camden, N. J., 
objected strongly to Mr. Corley W. Kirby, 
director of station wwj, having said that 
he had never heard a woman reader over the 
microphone who was not "terrible." And 
she then and there issued a challenge to corn - 
pete with any man reader at some leading 
broadcasting station, that the public might 
decide between them. She also said that 
as proof of her success, she would like to have 
Mr. Kirby see the letters of appreciatión she 
receives after each broadcast performance. 

To which comes the following reply from 
Mr. Kirby: 

1 am sure that Mrs. Quien has received many 
letters from those who have heard her give dra- 
matic readings. You can do anything over the 
radio and get letters of commendation, because 
the radio audience represents a better cross section 
of the American nation than can be obtained in 
any other way. 

The problem of the radio station is to please the 

4000 , , , // ó / . / i % /// 

Strentz, New York 

HARVEY MARBURGER AND HIS KEITH VAUDEVILLE ENTERTAINERS 
I f you have seen the Cafe L'Aiglon in Philadelphia, you'll know that the exotic setting arranged for 
this orchestra is quite in keeping with the place where they play. And they can make even jazz sound 

better than it really is, a statement you can prove for yourself by tuning -in wIP 
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who, in tF.:legraphing congratulations or a 

program, says something other than: 
" Program coming in fine. Keep it up." 
"Program great. Keep it up." 
" Everything coming in grand. Keep it up." 
"Fine program. Coming in great. Keep 

it up." 
Station WTAS, at 

Elgin, Ill., recently 
offered a prize of a 
$250 Shetland pony to 

the one who gave them 
the best suggestion for a 
new slogan, WTAS having 
up to that time meant 
"Willie, Tommy, Annie, 
Sammy." We missed 
hearing who vvon the 
prize. I t was an easy 
way to earn a pony. 
For who is there who 
could not improve on, 
"Willie, Tommy, Annie, 
Sammy"? 

It would be much 
more difficult, appar- 
ently, to earn a prize 

through sending telegram containing some 
original sentiment commenting on the pro- 
gram then being heard. For the present 
form seems to be firmly fixed in the minds of 
all and sundry who like to hear their names 
put on the air as "among those present." 

Good Band Music Is Coming from Pris- 
oners through wos 

COM PI LE RS of musical statistics will 
tell you that few musicians are found 
in our prisons in comparison with 

the number of criminals drawn from other 
occupations. Yet there is that band heard 
at stated intervals from station wos, and 
whose members are all from the Missouri 
State Penitentiary. Their numbers never 
seem to grow smaller, although from time to 
time the personnel of the band must change 
owing to this or that member having finished 
his prison term. The band plays so well that 
it speaks badly for the morale of the musical 
profession. It was hoped, until that band was 
heard mane times, that the statisticians were 
right. But now their authority seems doubt- 
ful. There is a psychological aspect of this 
band's performances about which one might 
write an entire article. For men who can 
play with such engaging spirit must have much 
of good in their natures. To be sure, the 
public performer who simulates an emotion 

MAURICE SPITALNY 
Director of the Hotel Statler Concert Orchestra at 
during the dinner hour through station WTAM. The 
orchestra under Mr. Spitalny's leadership has been 

upon in this department 

greater part of its audience with each concert, and 
1 am sure dramatic readers are not able to measure 
up to this standard. Whether they are men or 
women makes no difference. In strengthening my 
position I ask this question : how many dramatic 
readers have you heard from any stage? Cer- 
tainly, if they were a real attraction, the theater 
managers would have realized it long before this. 

As far as the contest proposition is concerned, 
I would put it in the same class with other contests. 
In the end they mean little or nothing. If we had 
a contest calling for an expression on jazz and 
classical music, jazz would win out, because the 
people who prefer jazz to all else are just the type 
who would enter into a contest with gusto, while 
those who prefer classical music would say little 
or nothing about it. These people take no in- 
terest in contests, but when they like a thing 
they will write a good constructive letter, where 
others would fill out a form postal card. Radio 
contests reflect the opinions of the radio audience 
to a smaller degree than the straw vote reflects the 
political tendencies of the country. 

I am willing to be convinced as to the value of 
dramatic readers as entertainers and the value of 
radio contests. I feel sure that the latter will not 
be held from the Detroit News, station wwj. 

Can't Telegrams Be Original? 
HERE is a suggestion for some station 

that would like to start a competition 
in which the winner will receive a 

prize. 
Why not give a prize to the first person 

lsrumh3r, Cleveland 

Cleveland, Ohio, heard 
excellent work of this 
frequently commented 
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for the interpretation of the work he is giving, 
need not necessarily have experienced that 
emotion. But he must have the imagination 
to conceive of himself as having experienced 
it. In the case of a worthy emotion, the 
nature is not lost that has sufficient imagina- 
tion to portray it with the right feeling. 

The Dangerous Microphone 
SI NG E RS who present the best songs 

to the radio audiences are almost 
without exception the singers who, of 

all the vocalists heard over the microphone, 
have the worst diction. They would do well 
to listen to those who present only popular 
songs of the day and learn from them some- 
thing regarding correct enunciation. It is 
seldom that one word is indistinct when these 
latter singers are broadcasting, while with the 
former it is seldom that one word can be 
understood. In their case the only way one 
can tell what song is being given is by the 
melody. 

Good songs will be more popular with all 
classes of radio listeners when those singing 
them make themselves intelligible. If these 
singers at present are unappre- 
ciated the fault is largely their 
own. 

The microphone never fails 
to make known to the radio 
audience when a singer is off the 
key. Of late, some have been 
heard who never got the pitch 
once during an entire song, 
and were seemingly quite un- 
conscious of this fact, or indif- 
ferent to it in the belief that it 
would not be discovered. 

Radio can make a singer's 
reputation or it can ruin it. 
The singers of popular songs 
seem to realize this far more 
than do those others who are 
expected to be taken more 
seriously. 

Score One for Women 
Announcers 

THERE is more to be 
added to the discussion 
that has been going on 

in these columns regarding 
women announcers. Miss V. 
-\. L. Jones, of station KSD, St. 
Louis, judging from the letters 
received commending her an- 
nouncing, is not only in the lead 
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among the women tilling this position at 
broadcasting stations, but ahead of most of 
the men as well. And ahead of all the men, 
according to Mr. J. C. Porter of Amargura, 
23, Havana, Cuba. It is a pleasure to print 
the following excerpts from his letter. 

The object of this letter is to pay a well -deserved 
compliment to KSD'S announcer, Miss Jones. There 
is much telegraphic interference here as well as 
the steady grinding static that prevails most of 
the year, and it requires an exceptional voice to 
cut through this mess and be intelligible. This, 
Miss Jones does. I can say as the result of more 
than a year's experience that there is not a voice 
coming from the States that we receive better 
than hers. 

In this day, when RADIO BROADCAST 1s running 
a series of articles under the heading " l s Woman 
Desirable -Over Radio?" I feel that such a very 
fine radio voice as that of Miss Jones deserves a 
word of appreciation. . . . We are a family 
of "radio nuts" . . . have six sets, and get 
the latest thing on the market. There is at least 
one set going every night, the year round, and this 
letter in praise of Miss Jones is the combined 
opinion of our family, based on full three years of 
dial twisting. . . Here's hoping that for 

CORLEY W. KIRBY 
Of station ,) \A i, Detroit News, who started something \t hen he 
came out in this department against radio dramatic readers. Nor 
has he backed down an inch, as you will discover when you read 

what he has to say in this issue 
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many seasons to come we may enjoy the clear, 
measured, and cultured voice of the best announcer 
that we hear from the States. 

A charming and intelligent tribute. May it 
influence some of the patronizing announcers 
to mend their ways. In particular that one in 
Chicago who, although he has some excellent 
points, spoils everything he does when, after 
saying they are signing off but will be on the 
air again in an hour, calls out with aggravat- 
ing cheerfulness: "See you later!" . 

Pleasure Unique and Unexpected 
ONCE in a while something so delightful 

in its character and in its unexpected- 
ness happens over the radio that one 

forgets all the recent disappointments after 
one tunes -in. The most delightful of such 
experiences came when, upon tuning -in WEBH 
at Chicago, this was heard: 

"We are now about to make a very im- 
portant announcement although it may re- 
sult in your missing part of our program. 
We want all of you who hear this to go to 
your north windows and look out. You 
will see the most beautiful aurora borealis 
that has been seen for many years." 

And it was even so. There, in the north- 
ern sky, was one of nature's most wonderful 
miracles. And many, thousands upon thou- 
sands, no doubt, would have known nothing 
about it if it had not been for the announcer 
at WEBH. Some of us are still thanking him. 

An Elephant Dancing Among Daisies 
THE old saying about taking a sledge- 

hammer to drive in a tack was recalled 
when hearing a short time ago Men - 

delssohn's fragile, light- footed "Spring Song" 
played from station KFMX, at Northfield, 
Minn., on a trombone. Why any trombone 
player should choose such a number is be- 
yond comprehension. An elephant trying to 
dance among daisies without touching one 
. . . that was how it sounded. 

But there is no doubt that this particular 
trombone player could give his listeners much 
pleasure if he stuck to music that belongs 
to his instrument. The fact that he man- 
aged to cavort through the "Spring Song" 
proves this. 

DU R I NG a visit of the Memphis baseball 
team to Fort Worth the Rotary Boys' 

Band of Memphis gave a program from WBAP, 
the station operated by the Fort Worth Star - 
Telegram. They played better than half of 
the bands made up of adults, and here's con- 

gratulations on their work! Whoever is their 
director should also be congratulated. lt was 
a real joy to hear such legitimate, sincere play- 
ing. And special mention should be made 
of the tone quality of the various instruments. 
For that, too, was unusually good. 

I 
I' , WHEN tuning -in a station it happens to 
be the moment when the announcer is 

speaking, one can tell almost instantly what 
station it is, provided it has been tuned -in 
before. For each announcer has a distinct 
individuality. But it is next to impossible 
to tell the station if music is going on when it 
is tuned -in, for the reason that most of the 
stations play the same things, night after 
night, week after week, month after month. 
But this state of things is going to change for 
the better. Put this down as a prophecy, if 
you wish. lt is a safe prophecy. 

T HE frequency with which Edward Ger- 
man's "Three Dances from Henry 

VII 1 " are broadcast is sufficient testimony of 
their popularity with radio audiences. These 
charming pieces are especially well suited for 
performance by small orchestras, such as are 
maintained by radio stations; and the art 
with which they are often played by many of 
these orchestras speaks well for the performers. 

It may interest listeners -in to know that 
Edward German who was born in England in 
1862-was not named German at all, but 
Smith. lt was Sir Alexander Mackensie, the 
British composer, who told the then young 
Smith that he could become famous by any 
other name, but never with the one he bore. 
As he was of German descent on the maternal 
side, Smith took the name by which he is now 
known. While he composed many works, he is 
now noted chiefly for his incidental music to 
Shakespeare's plays. 

THE Piggly Wiggly Girls who are heard 
1 occasionally through KHJ, Los Angeles, 

can put up a pretty good program when they 
are so minded. There is an excellent violinist 
among them; they have some good pianists; 
and a number of the singers have more than 
average voices, well trained. 

THE men whose broadcasting is confined to 
humorous monologues, or the telling of a 

succession of jokes, must have about the most 
difficult job of any among those who are regu- 
larly heard over the microphone. That most 
of them succeed in landing the point of the 
humor, shows them to be experts. 
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Can "Static" Interference be 
»;liminated? 

Fertile Fields for Radio Experiment to Make Receiving Free 
From Natural Interference -Is Radio Development Tending 
the Right Way? -Some Concrete Suggestions of Great Interest 

BY WALTER l AN R. ROBERTS 

T 
HE season has just passed when our 
radio sets frequently produce horrible 
cracks and frying and tearing and 
grinding sounds, to the more or less 

complete destruction of any pleasure in listen - 
ing to broadcasting. One can scarcely listen 
to these barrages of 
noise without trying 
to figure out some 
way to eliminate 
them. It is proposed 
to consider here just 
what methods for re- 
ducing this type of 
interference are feas- 
ible at present, and 
also to make a few 
guesses as to possible 
future developments. 

The most obvious 
attack upon the prob- 
lem is the increase of 
power used by the 
transmitting stations. 
If we imagine that on 
a certain 'day all 
broadcasting stations 
were to increase their 
power tenfold, what 
would be the result? 
Evidently the owners 
of receiving sets could reduce the size of their 
antennae very considerably and still get the 
same loudness of signals as formerly. On the 
other hand the static noises would be much 
weaker on account of the smaller antenna. 
Interference between one station and another 
would remain the same because the relative 
strengths of the signals would not be changed 
by increasing the power of all of them propor- 
tionally. This increase of power is a very at- 
tractive method for reducing static interfer- 
ence and is being made and will very likely 
continue to be made. 

Meantime there is an independent precau- 
tion that can be taken at the receiving end to 
reduce interference. That is, to use a re- 
ceiver that has the best possible selectivity. 
There is a very definite limit to the selectivity 
allowable in a receiving set used for voice or 

music, for in order to 
receive these it is 

When an Expert Speaks 
Walter Van B. Roberts is one of the ablest 

writers on radio today, as many of the readers 
of this magazine have often written us. He 
recently joined the technical research staff 
of the Radio Corporation of America at 
their special laboratory at the College of the 
City of New York. In this article, which is 
easily one of the most interesting that has 
appeared in any radio publication for a long 
time, the author discusses what is truly one 
of the most serious problems in radio. 
"Static" is one natural force that the best 
of radio engineers have had great difficulty in 
mastering, and the end is not yet. The elim- 
ination of static is a problem in which every- 
one is interested and Mr. Roberts's presen- 
tation of the problem and six definite sug- 
gestions for development is extremely clear 
in its technical phase and decidedly thought - 
provoking. -THE EDITOR. 

necessary to receive 
equally well not 
merely a single wave- 
length or frequency, 
while listening to a 
given station, but a 
" channel" of frequen- 
cies about I o,000 cy- 
cles (or lo kilocycles) 
wide. For example 
suppose we wish to 
listen to station woo 
whose frequency is 
given in the newspa- 
pers as 590 kilocycles. 
A receiving set that 
is so selective as to 
receive only this fre- 
quency would not be 
able to pick up voice 
or music from woo. 
The set should be 
made so as to receive 

equally well, and all at once, all frequencies 
from about 585 to 595 kilocycles while listen- 
ing to woo. Furthermore if the selectivity cf 
the set is to be the best possible, all frequel- 
cies below 585 and all above 595 should, t 
the same time, be completely rejected. 

THE IDEAL RECEIVER 

IN OTHER words the ideal receiver should 
be like a slit or a door that opens only wide 

enough to let in the desired music. (In 
order to carry out this simile, we may say 
that good quality music is about to kilocycles 
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wide, while 4 kilocycles is as wide a range as 
speech needs to be satisfactorily natural and 
understandable). If the door is not opened 
wide enough the "side bands" will be 
"pinched" and the quality of the received 
voice or music will suffer. On the other hand, 
if the door is opened wider than necessary 
there is just so much more room for the static 
to get in. The super- heterodyne is the type 
of receiver best adapted to yield the ideal 
selectivity defined above, especially at short 
wavelengths. In fact, practically speaking, 
it can be said that probably no other type of 
receiver can be made to come anywhere near 
this ideal for waves shorter than three or four 
hundred meters. 

In connection with the advantage of the 
best possible selectivity, it is interesting to 
note a step taken by the American Telephone 
and Telegraph Company in their recent 
experimental transatlantic radio telephone 
work. By using what is called "single side 
band" transmission, the width of channel 
required is cut in half, so that if the selectivity 
of the receiver is correspondingly increased, 
only one half as much static can get in as is the 
case with the ordinary type of transmission. 
This advantage is not the only one offered by 
single side band transmission, but the difficul- 
ties attendant in producing the single side 
band, especially at short wavelengths, and the 
difficulty of receiving music by this method, 
prevent its general use for broadcasting at 
present. 

GREATER POWER AT THE SENDING END? 

THE increase of power of the transmitter 
and the increase of selectivity of the 

receiver are unquestionably feasible methods 
for reducing static interference. There are 
however many ingenious inventors who will 
not agree with the following rather sweeping 
statement: Suppose that a typical broadcast- 
ing station is working on a wavelength in the 
ordinary range. Now suppose that some one 
using any conventional type of antenna ex- 
periences static interference while listening 
to the broadcasting station. The statement 
is, that no "filters," "traps," double modula- 
tion schemes, or any other arrangements, no 
matter how complicated, can ever do any more 
toward reducing the interference than can be 
done by simply making the selectivity of the 
receiving set approach the ideal character 
previously described. This is merely another 
way of expressing the view that static can be 
considered to be a mixture of disturbances 
of identically the same nature as the signals, 

and hence that the portion of these distur- 
bances that acts like signals lying in a given 
frequency range will inevitably be received 
by any set that is receiving signals in this 
frequency range. 

WHY NOT CHANGE THE ANTENNA? 

`THE above statement might seem to in- 
1 dicate that there can be no cure for the 

trouble. However, there are several condi- 
tions mentioned in the statement that suggest 
new methods of attack. For instance, why 
must we receive with a conventional type of 
antenna? Why not devise a very "direc- 
tional" antenna, that is, one that has to be 
accurately pointed in the direction from which 
the waves are coming? Such an antenna 
would pick up only the small fraction of static 
disturbances that acts like signals coming from 
the same direction as the signals we want to 
hear. The loop antenna has this directional 
property to a rudimentary degree and hence 
gives a slightly better signal -to- static ratio 
than the usual open antenna. It is hoped 
that the use of very short waves will make 
possible antennae having very high "direc- 
tional selectivity." 

Again, why do we have to stick to the 
ordinary range of wavelengths? It is natural 
to expect the static interference to be worse 
in some wavelength ranges than others, 
and it may well be possible to work down to a 
wavelength where the interference is negligi- 
ble. 

A NEW TYPE OF WAVE, PERHAPS 

SO 
FAR we have met the enemy face to 

face and combatted him in a straight- 
forward fashion. It is not impossible however 
that we might have been able to avoid doing 
battle at all. For, upon finding that natural 
causes were already ahead of us in producing 
a certain type of electromagnetic disturbance, 
we might have said to ourselves: "Very well 
then, we will invent for our purpose some 
other kind of disturbance, one that Nature 
is not already producing, and thus insure that 
we receive nothing except what we transmit." 
As an example of possible experiments along 
this line, we might try using horizontally 
polarized waves; that is, waves turned over 
on their sides, so to speak. Such waves are 
emitted from a loop with its plane parallel 
to the earth's surface. Another possibility 
would be circularly polarized waves. These 
are a little difficult to describe and it will be 
enough to say that they are to an ordinary 
wave what a corkscrew is to a wavy line, or a 
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curl to a simple "wave" in the hair. In any 
case the receiving set would have to be de- 
signed not to receive the ordinary type of 
wave at all. While the signal -to- static ratio 
might very likely be improved by the use of 
these particular types of waves, it is extremely 
unlikely that complete freedom from static 
would be attained. 

UNDERGROUND TRA\SMISSIO\ 

U NDER the general head of "avoiding 
battle" comes the idea of transmitting 

from one antenna entirely buried under the 
earth to another similarly buried. Trans- 
mission free from static has been reported by 
some experimenters using this method. The 
writer does not feel prepared to criticize the 
possibilities of this method, and only ventures 
to wonder whether the phenomenon of "total 
reflection" could play any part in it. 

Summing up the whole subject, we do not 
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see much hope of eliminating static absolutely, 
but believe it to be readily possible to reduce 
the interference to any desired degree by the 
use of the methods (no two of which are mu- 
tually exclusive) tabulated below in order of 
practicability and importance: 

t. Increase power of all transmitting sta- 
tions. 

2. Increase frequency selectivity of re- 
ceivers to the limit imposed by quality con- 
siderations. 

3. Work in region of wavelengths that 
experiment shall have shown to be freest from 
interference. 

4. Increase directional selectivity of re- 
ceiving antennae. 

5. Decrease necessary channel width by use 
of single side band transmission. 

6. Use some type of electro- magnetic wave 
that is less used by Nature than the type now 
used for broadcasting. 

LIEUTENANT LOWELL SMITH 
Acting Commander of the United States 
Army World fliers, who recently completed 
their 'round the world flight. Lieutenant 
Smith is describing his experiences before 
the microphone at station wcco, St. Paul - 
Minneapolis. wcco was formerly known 
as WL_\G. At several cities, notably at 
Boston and New York, when the fliers 
arrived, greetings and speeches were broad- 
cast to them in the air, and the answers 
picked up by the microphones of a broad- 
casting station on the ground and re- 

broadcast to radio listeners 
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INDIRECT ADVERTISING 
By radio is regularly achieved by this orchestra which plays popular and semi -classical numbers from 
station wljAF, New York. It is the B. Fischer and Company Astor Coffee Orchestra. This company, one 
of a considerable number now doing indirect advertising "on the air" pays a fee of a certain sum per minute 
for the use of the broadcasting station as well as the salaries of the orchestra. Radio advertising is a new 

field about which very little is known 

How Will You Have Your 
Advertising? 

The Radio Advertising Problem is Similar to the Newspaper's -Should Ad- 
vertising Be Permitted on the Air? -How Does the Public Like Ether Publicity 

BY JAMES C. YOUNG 

WHEN Mr. Householder hurries 
home in the evening from a 
day's work and sits down beside 
his receiving set, his face does 

not always reflect that peace and pleasure 
that passeth all understanding, usually asso- 
ciated with radio. He is likely to get in 
touch with a station which has just announced 
that, "Mr. Albert Wagh of the Baked Bean 
Corporation of America will now describe the 
scientific preparation of the bean, from pod 
to pot." 

This is publicity. Radio users throughout 
the nation, a large percentage of American 
advertisers, and all who come in contact with 
the public mind, are wondering just how far 

publicity can be carried in the field of radio. 
On_ that question will depend the future de- 
velòpment of broadcasting, perhaps in a 
broader measure than any other one consider- 
ation. It is undeniable, of course, that no 
particular reasons exist why broadcasting 
stations should furnish a daily program of 
entertainment to the American public without 
any kind of compensation. Naturally these 
stations derive a reflective prestige which 
frequently is sufficient to warrant their main- 
tenance, as in the case of department stores 
and similar establishments. But the fact 
remains undisputed that the man with a $5 
receiving set is the one who enjoys the great- 
est benefit. 
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How Will you Have 

How can the broadcaster be paid? So far 
but one dependable method of return has 
been evolved, and that method is publicity. 
There are many shades of opinion as to what 
the public thinks about this intimate associa- 
tion of advertising and radio entertainment. 
A majority of the men who have studied the 
matter from the broadcaster's point of view 
sume to believe that 
the American radio 
audience, represented 
by three to five mil- 
lion receiving sets, 
does not particularly 
care whether the pro- 
grams it enjoys are 
made available by di- 
rect or indirect adver- 
tising. But the state- 
ments of radio follow- 
ers themselves show 
that there- is a con- 
siderable and growing 
prejudice against the 
type of program in 
which the genesis and 
descent of that baked 
bean are discussed 
too extensively. 

One large station 
that has broadcast 
publicity with marked 
success recently took 
a poll on the problem 
of publicity among 
2 5,000 persons owning radio sets. The directors 
of this station concluded that the quality of 
entertainment was the determining factor in 
bidding for the radio public's favor, rather 
than the question of publicity. Just how 
far that conclusion can be trusted is a matter 
not easy to decide. 

as- 
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phase of the situation closely allied with 
publicity, but it is not the immediate subject 
under discussion, nor can it be looked upon 
as the weightiest factor in broadcasting.. This 
great enterprise has assumed a semi - public 
character and the stations of the nation are 
regarded as semi -public institutions, in the 
same way that newspapers and periodicals 

often become a vital 
part in the life of the 
times. If a newspa- 
per or magazine; hon- 
ored with the respect 
and confidence of the 
public, should so far 
misconceive its mis- 
sion as some radio 
stations have been 
known to do, the re- 
sult could not be long 
if it is a doubt. Broad- 
casters of trained per- 
ceptions admit this 
view, and maintain 
that every station 
must stand or fall by 
the rule of its own 

Advt. 
Of late, there has been considerable discussion 
among radio listeners about advertising on 
the air. We have heard much that is pro and 
much con. There is a great group of the 
radio audience who contend that if radio 
programs are good in both content and 
execution, it doesn't make any difference to 
them if they are an advertising feature for 
some firm or other. Others feel, among 
them, the powerful American Radio Associa- 
tion representing many listeners, that the air 
should be free of all advertising. For many 
years all periodicals have been required to 
indicate that material appearing in news 
columns which is advertising must be so 
labelled. "Advt." has so become a very 
familiar abbreviation to newspaper readers. 
We think the question should be thoroughly 
discussed, and the opinions of listeners 
clarified and expressed, for that will make it 
easier for all. RADIO BROADCAST will 
publish some of the best letters received from 
readers on this subject. -THE EDITOR. 

IS PUBLICITY ALL RIGHT IF VERY GOOD? 

WITH a numerous group of broadcasters 
accepting pay for the privileges of their 

stations it is not difficult for them to become 
convinced that the public has no strong objec- 
tions to this practice. It even seems reason- 
ably true that an excellent quality of enter- 
tainment will go far to neutra :ize opposition 
from listeners. 1 f these matters are granted, 
we still may doubt that the great average of 
American radio followers will be content with 
programs in which the flavor of advertising is 
becoming steadily more perceptible. 

The broadcaster may well ask how he can 
obtain revenue by other means. That is a 

conduct. That is an 
excellent answer and 
not improbably the 
solution of publicity 
in the air. 

lt is not an easy 
matter to conduct a 
broadcasting station. 

Judging from the number of those who rush 
in where the initiated tread with care, a wide 
impression exists that the only requirements 
for success are represented by a microphone 
and a few entertainers. But the record of 
survival indicates that broadcasting requires 
something more. That something might be 
called a large endowment of ingenuity, be- 
cause the typical program director must be 
ingenious indeed -if not a genius. 

Within the last two years more than I,000 
government licenses have been issued to 
broadcasting stations. At this moment but 
535 are in operation, surely a prodigious num- 
ber, but still these are a mere half of those 
established in this short span of twenty -four 
months. 

What became of the others? That is one 
of the unwritten chapters of radio, which 
might afford much profit to those who con- 
template entering upon the high adventure 
of broadcasting. About sixty of the 535 
surviving stations are now interlarding pub- 
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licity with their usual programs. These sixty 
stations are among the largest and best organ- 
ized in the country, so it is a fair assumption 
that the principal support of broadcasting 
to-day comes from paid publicity. 

ESSENTIALLY BROADCASTI'tir., IS PUBLICITY 

THE definition of paid publicity is used 
advisedly, for some of the men identified 

with radio argue that the whole broadcasting 
activity has been built upon the theory of 
publicity, and maintain that the question 
whether this publicity benefits a station or is 
bought by some r,ne using that station, does 
not really matter. 

But there is a difference between the kind 
of publicity which a station obtains and the 
sort that deals with baked beans at so much 
a minute. The privilege of addressing a radio 
audience is worth anywhere from Soo to Sexxi 
an hour, and the man who buys even ten 
minutes will strive hard to sell something in 
his allotted time. 

This question of "selling something by 
radio" is a particularly annoying thorn. No 

matter how ably th. ories may be argued, it is 
past dispute that the man who puts on his 
slippers and lets his mind drift away with 
radio, does not want to have a salesman's 
patter drummed in his ears. The direct sales 
appeal seldom is permitted by radio. Happily 
that has been true in a large measure, but sell- 
ing organizations everywhere are turning in- 
tensive attention to the possibilities of radio 
campaigns. The appeal to buy seeps through 
the air more clearly every day. The man we 
have imagined in his slippers always has the 
opportunity to turn a dial and usher in an- 
other thought, a privilege that he undoubtedly 
uses to excellent advantage, but if there is 
to be no intelligent check on publicity, the 
day does not seem far distant when it will be 
difficult to tune -in a program without un- 
pleasant advertising features. 

VARIOUS ARE. THE USES OF PUBLICITY 

`T 
H ERE are many sorts of publicity. 
Every one is familiar with the discourse 

on baked beans and other subjects of the kind. 
Then there is the variety of publicity which 

THE RADIO STUDIO 
\lay become as much a battleground for advertisers as the pages of the daily newspaper or the magazine. 
There are those who contend that all broadcasting is advertising for someone, and that it is merely a question 
of who shall be advertised and in what way. Secretary of Commerce Hoover says "the quickest way to kill 
broadcasting would he to use it for direct advertising." In any event, it will he the listener who decides 
whether or no he will countenance radio advertising of any sort. The photograph shows the studio of KGO 

at Oakland 
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radio followers themselves do not always recog- 
nize. Upon the principle that ignorance is 
bliss, this particular phase might seem beyond 
objection. The man with a radio set will not 
resent an announcement in which the name 
of some New York hotel is called to his atten- 
tion by the information that its orchestra will 
now play for his edification. There has been a 
lively competi- 
tion lately among 
hotel orchestras 
of the metropolis 
for this privilege, 
and some of the 
big hostelries are 
paying monu- 
mental fees in 
order that their 
names may be 
associated in the 
public minds 
with superior 
musical organiz- 
ations. 

This is public- 
ity in its least 
objectionable 
form.. :.y.. Another 
vaTiety that 
seems to pass 
mustér is the 
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ity without pay. Perhaps some of these water 
power addresses were paid material; others 
were. not. But the way in which they cropped 
up across the country left little doubt in the 
minds of shrewd observers that interest in 
water power served a broader purpose. 

With the development of publicity we also 
have had the introduction and rapid advance 

of the radio pub- 
licity agent. He 
is now an estab- 
lished institution 
and likely to be- 
come as colorful 
a personality in 
the field of radio 
as he long since 
became in the 
domain of the 
press. Indica- 
tions are that he 
will not have a 
higher repute .in 
his new vocation 
than he has had 
in his old. 

There is an- 
other side ao 
r a d i ò.. publicity 
which 'deals 
frankly :and 

wholly with advertising. in .its - customary .and 
recognized forms. It is said that some twènty 
ór' twenty' =five :of the principal advertising 
agencies now maintain departments which 
deal exclusively with the sale of merchandise 
by radio. Their methods 'are _less subtle than 
those of the publicity agent who organizes a 
campaign which evolves around some public 
question; such as the water. power rights. But 
lèt'us assume that an advertising agent is re- 
tained to make popular a particular kind Of 

silk. His first step would be tö.copyright-söme 
attractive name for his merchandise. - Then he 
might send out a recognized fashion designer, 
delivering talks across the country -on the 
charm of the season's new styles in silks,: par- 
ticularly that silk into which had been woven 
the skillful threads of advertising. . 

It is within reason to believe that all of the 
women-: who listened to óne _ of these fashion 
chats would find no :faul't with the advertising 
flavor. One trained `observer of public in- 
clinations pointed out that women read the 
daily bargain advertisements with as much 
or more interest than any other section of the 
daily press. Therefore, why not an equal 
interest in styles by air? 

THE HAPPINESS BOYS 
Give a weekly program from WEAF, New York, which is an ex- 
cellent example of what many consider a quite inoffensive form 
of indirect advertising. The only mention made of Happiness 
Candy Stores, which they- represent, is at the start and finish 

of their. half -hour program . 

address by some life insurance executive or 
banking official who treats of matters which 
lie close to the public interest. Usuallf the 
only advertising - consists in the linking of 
names which join: th4 companÿ_,°ánd tIie_ 
speaker while thousands of persons pa)'- 
heèd. Many of these'r"adio addresses are so 
well delivered that=- they represent a public 
service rather than a private gain, no matter 
how large that gain may be. Other addresses 
are boresome to the point Of = drówsi ss,._húv: 
it dòes not take long for the radio follower to 
apply the proper and inevitable remedy. 

.Publicity ...falls into a third classification, 
which is insiduous- and subject to criticism, 
th&::.kind: of :publicity:- where the object of 
thLfrspeaker:-.is . withheld, seeking. by: adroit 
means .to..inveigle the p .Ìbl-ic mind. ' An illus- 
tration 'might be-found in a number of ad- 
dresses delivered not long ago on the subject 
of a great water power: development,-for .which. 
public support was needed. It may be ques- 
tioned whether some of the stations concerned 
recognized this theme as publicity, because it 
bore none of the usual ear marks. Program 
directors are ever on the alert against the man 
v,ho endeavors to use their stations for public- 
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If the answer be affirmative, it is only an- 
other step to conclude that bargains by air 
might be acceptable to a numerous section 
of radio followers. This same man, who 
knows all about the minds of women, even 
ventured the suggestion that a time would 
come when broadcasting stations could be 
operated solely for the 
purpose of announc- 
ing sales and fashions 
and such things. 

Endeavoring for a 
moment to look down 
the opening vista of 
time with the eyes of 
this commercial 
prophet it is interest- 
ing to follow up the 
suggestion. l f a mail 
order concern in Chi- 
cago made a regular 
Monday night an- 
nouncement of special 
buying opportunities, 
it would be able to 
reach a multitude in 
ten states around, ac- 
complishing in ten or 
fifteen minutes with 
the voice of one man 
what would require 
great organization 
and the applied efforts 
of many workers, by 
any other means. Al- 
though we may safely 
conclude that this 
broadcasting of bar- 
gains lies somewhat 
in- the future, it is a 
possibility. not to be 
lightly dismissed. 

into existence which undertake to obtain a 
hearing for any particular kind of baked beans 
or some new fabric, by addresses and other 
devices employed from station to station. 
These booking agencies have worked out a 
schedule on much the same principle as theatri- 
cal agencies. A speaker leaving New York, 

let us say, will travel 
to Cleveland, then 

Herbert I louver Says- 
' that the quickest way to kill 

broadcasting would be to use it for direct 
advertising. The reader of the newspaper 
has an option whether he will read an ad or 
not, but if a speech by the President is to be 
used as the meat in a sandwich of two patent 
medicine advertisements, there will he no 
radio left. To what extent it may be 
employed for what we now call indirect 
advertising, I do not know, and only the 
experience with the reactions of listeners can 
tell. I do not believe there is any practical 
method of payment from the receivers. I 

wish to suggest for consideration the possi- 
bility of mutual organization by broadcasters 
of a service for themselves similar to that 
which the newspapers have for their use in 
the press associations, which would furnish 
programs of national events and arrange for 
their transmission and distribution on some 
sort of a financial basis, just as the press 
associations gather and distribute news 
among their members. 

I t may be that we cannot find a solution 
at this moment, but I believe that one result 
of this conference should not only be the 
consideration of this question but the 
establishment of a continuing committee for 
its consideration." 

-HERBERT HOOVER, Secretary of 
Commerce, in his opening address to the 
third annual radio conference in Washington. 

Broadcasting is 
such a comparatively new field of endeavor 
that: its principles remain undefined and its 
development must be yet 'measured. Much of 
the ̀ uncertainty and many of the objectionable 
qualities which characterize radio were pres- 
ent in equal or greater measure when the auto- 
mobile and moving picture industries first 
began. their amazing expansion. Wherever 
there is haste and stress, there also must be 
growing pains. But the lusty vigor of radio 
and its broad application furnish abundant 
guarantees that its difficulties will be solved. 

In the meanwhile the publicity agent is 
busily engaged at his task. At least two 
or three radio booking agencies have come 

Chicago, perhaps 
Omaha, and so on to 
the Coast, returning 
by the Southern 
route. I-Ie will "play 
one night stands" 
and allow a few days 
between each address 
so that the tenor of 
his arguments do not 
become too familiar. 

This fall has wit- 
nessed an interest in 
radio never before ap- 
proached. I t is not so 
long ago that observ- 
ers asked if radio had 
come to stay and 
could maintain itself 
as an entertainment 
against the many 
other forms of appeal 
for public attention. 
That question seems 
trite now, although it 
involved serious con- 
sideration but a short 
while ago. With the 
new assurance that 
radio has become a 
definite part of Amer- 
ican activity, men 
who study publicity 
and advertising in its 

varied phases have centered their efforts upon 
reaching the public mind by means of the mi- 
crophone. And they are succeeding in a degree 
which opens to the broadcasters an immediate 
and incalculably rich source of revenue. Shall 
we blame the broadcaster for extending his 
hand to those who urge pay upon him when 
he has no other means of obtaining a return? 
Certainly this presents a case where the broad- 
caster must be more than human to decline. 
Once more the ethical and the practical clash. 

The American newspapers formerly were 
blighted with the same sort of shadow 
that hangs over radio. Almost any average 
newspaper of fifteen or twenty years ago was 
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crammed with advertisements of patent 
medicines, liquor of many sorts, and other 
questionable advertising material. Then pub- 
lic sentiment and the perception of publishers 
began to raise up a barrier which has become 
higher than any man might have hoped. 
Whiskey advertisements were the first to feel 
this influence. Regardless of the virtues or 
lack of virtue involved in prohibition, senti- 
ment agreed that the widespread advertising 
of whiskey was a bad thing. Even before 
prohibition, it was unusual to find such ad- 
vertisements in the best papers. Patent 
medicine advertisements are disappearing. 
The really representative institutions of the 
American press exercise a more rigorous cen- 
sorship over their advertising columns than 
any public agency could possibly put in effect. 
The lowly bill -board is hard pressed for its 
very life. 

Along with the change in advertising came 
a decided improvement in editorial columns. 
The noxious "reading notice" of yesterday is 
almost unknown now, not only because of an 
ethical advance, but for the excellent reason 
that Congress passed a Federal statute re- 
quiring every paid article or card to be plainly 
marked advertisement. That law, which was 
stoutly contended against by many publishers, 
proved one of the wholesome influences 
brought to bear on American journalism. 

To -day the question is asked if radio broad- 
casters should not be subject to some similar 
restrictions. What could be lost by a Federal 
statute that would compel announcers to 
specify advertising features on their program? 
This need not take an offensive form, no more 
than the word advertisement at the top of a 
newspaper column prevents readers from 
perusing its contents. 

We are a nation of advertisement readers. 
Advertising long since emerged from the day 
when it had anything to conceal. Men who 
value highest the prestige and future of radio 
have taken note of this similarity and the 
question is one that will be repeated oftener - 
why not plainly label each program number 
that deals with advertising? Then the ques- 
tion of faith between the broadcasters and 
the public would be effectively settled. 

There is distinguished opinion on the side of 
permitting radio advertising to find its own 
level. Secretary of Commerce Herbert C. 
Hoover is one of the men who inclines to this 
view. In a conversation not long ago with 
Paul B. Klugh, Executive Chairman of the 
National Association of Broadcasters, Mr. 
Hoover repeated previous statements that he 
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saw no reason for a censorship of radio pub- 
licity. 

OLICK REACTION FROM POOR PROGRAMS 

IT HAS been the experience of broadcasters 
that the public interest centers on the kind 

of entertainment provided, regardless of ad- 
vertising," said Mr. Klugh. " if any station 
permits an advertiser to broadcast poor enter- 
tainment, both the station and the advertiser 
suffer. There never is much question about 
the reaction from a campaign of this sort. 
When uninteresting and badly devised, the 
station which permits it to go on will not be 
slow in hearing from followers. Methods of 
measuring this public reaction to any kind of 
appeal have become so definitely fixed that 
we may safely leave the problem of radio 
publicity in the public's hands. 

"Personally 1 see no reason why radio 
publicity should be objectionable merely be- 
cause it is publicity. There may be causes of 
specific complaint, but it is certain that no 
worthwhile station would permit questionable 
material to be radiated, once the character of 
this material had been established. 

"Broadcasting stations are becoming so 
jealous of their reputation that they closely 
scan every number on their programs. Should 
any of these numbers offend public taste, the 
stations themselves would be the quickest and 
surest sufferers. 

WENDELL HALL 
A radio entertainer who is nationally known. He 
has appeared from many stations in all parts of the 
country accomplishing "indirect advertising" for the 

National Carbón Company 
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" I t is not enough to avoid offence; a station 
must always command the interest of a multi- 
tude, and we may be certain that this command 
is impossible when advertising material be- 
comes uninteresting. There is no audience 
more exacting than that which sits at home 
with perhaps a dozen radio stations in easy reach. 

think we need have no fear that programs 
will tend to the boresome or questionable so 
long as a man need but shift a dial to change 
his entertainment. lt seems to me that the 

PAUL B. KLUGH 
Executive Chairman, National Associa- 
tion of Broadcasters. Many of the asso- 
ciated broadcasters of this organization 
will accept radio bookings of artists or 
speakers who are employed to appear be- 
fore the microphone in one of the various 
forms of indirect advertising now going 
out on the air. Mr. Klugh believes that 
a certain form of indirect advertising will 

he quite acceptable to the listener 

law of preservation and the unfailing exercise 
of public choice will serve to control radio 
publicity better than any other means we 
could devise." 

But in any case, the listener -in himself will 
decide the fate of radio advertising. In this 
matter as in many others, it takes a consider- 
able time for the feelings of the public to be 
definitely manifested. It is often difficult even 
to know exactly what the proper interpretation 
of "the public reaction" is. 

RADIO BROADCAST is interested to know what 
Its readers think of the question Mr. Young 

has so ably treated. A few of the best letters ex- 
pressing a reasoned opinion will be published in 
later numbers of this magazine. Address your 

letters to THE EDITOR. 

II 
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PRESIDENT COOLIDGE 
And Secretary of Commerce, Herbert Hoover, in the grounds of the White House. President Coolidge is 
addressing the members of the Third Annual Radio Conference. The President described the advance- 
ment of radio as "one of the most astonishing developments in the history of science." He said radio offers 
the Government one of the greatest problems it has had to face, and that little change would be made in 

present policies. There would be no monoply of the air, he declared 

President, Institute of Radio Engineers 

What the Hoover Conference Did 

THOSE who like to criticize Cabinet 
officers in the present Republican ad- 
ministration seem to have avoided 
Herbert Hoover, the able Secretary 

of Commerce. Almost everyone feels that 
Secretary Hoover has done an excellent job. 
And few groups feel that more strongly than 
the radio folk. Mr. Hoover has been in office 
during one of the most difficult times possible 
from the point of view of radio. During the 

early months of his office, broadcasting began 
with the licensing of the station of the Detroit 
News, wwj, and KDKA, the Westinghouse 
station at East Pittsburgh. Troubles and 
complications and problems of all kinds de- 
scended upon the Department of Commerce 
thick and fast from then on. The best tribute 
it is possible to pay Mr. Hoover and his sub- 
ordinates in office is that they have managed 
radio affairs with the least possible friction and 
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RADIO ABOARD THE ZR -3 
The Zeppelin, which the Reparations Commission 
allotted to the United States Government. She're- 
cently completed the 5,06o mile flight from Fried- 
richshafen to Lakehurst in eighty one hours. The 
great ship is 66o feet long. Her radio equipment, 
shown in the photograph, consists of a 200 watt tube 
transmitter for cw and telephone, operating on i 510 

meters. The fan antenna is 
dropped through the deck of the 

a great deal of tact. The regulation of radio is 
a complicated matter indeed. 

For the last three years, there has been an 
annual conference to discuss and make definite 
recommendations about radio, called under the 
aúspices_.òf the Department of Commerce. 
Here, the lambs and the wolves have laid down 
together, bitter enemies have watched each 
other, pleasantly enough, across the quieting 
green baize of the conference table, and grog- 
ress in the radio field has been constructively 
guided. The Department of Commerce radio 
regulations have very largely been formed 
from the wise suggestions of these conferences. 

The Third Annual Radio Conference at 
Washington this year was as widely attended 
as those which preceded it, and although it is a 
bit early to draw conclusions, we think it 
accomplished quite as much if not more than 
the first two. 

A brief summary of the recommendations of 
the Conference follows: 

The amateurs are to be given a new series 
of wave bands, somewhat lower than those to 
which they are at present entitled. They are 
to. be permitted to operate continuously, for 
it is believed that such operation will in no way 

forward gondola, where the 
radio apparatus is located. The 
wires, each 40o feet long and 
weighted at the end, form a 
fan, as the insert of the ship 

shows 

interfere with other ser- 
vices. The amateur showed 
his willingness to coöper- 
ate by volunteering to 
abolish the use of spark 
transmitters and discourag- 
ing the use of oscillating 
receivers within the broad- 
cast range. The latter is 
particularly important be- 
cause it means that inter- 
ference from squealing re- 
ceivers will not exist so far as 
the amateur is concerned 
on the short waves to be 
used for rebroadcasting. 

Ship transmitting waves are to be pushed up 
beyond the broadcast zone, and thus another 
form of severe interference has been greatly 
reduced. A general revision of the licenses for 
various types of broadcasting stations will, it is 
believed, result in a great improvement in 
broadcasting conditions. 

Perhaps no one decision of the conference 
was more im-portant; or considered more 
thoroughly, than the proposal to establish 
super -power broadcasting stations in several 
parts of the country which should be capable of 
broadcasting important events to all parts of 
the country simultaneously. There was so 
much feeling in favor and so much opposition 
to this proposal that a compromise was 
effected. This provided that any individual 
or company may apply for a license for 
such a station. The license will be an ex- 
perimental one and is immediately revoc- 
able by the Department of Commerce if 
such a station interferes with any service 
already existing. 

Such an experiment is of great importance. 
Several companies are ready to undertake it at 
once. Super -power and the victory or defeat 
of a group of influential radio mën now hangs 
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in the balance. By all means let us have a 
fair trial and judgment of the case on its merit 
alone. 

These are the most important recommenda- 
tions of the Conference. Their crystalliza- 
tion and enforcement now lies with the radio 
service of the Department of Commerce. 
Most of the detail work yet remains to be done. 
And it is left to a pitifully undermanned and 
pitifully underpaid department to do. The 
radio service of the Department of Commerce 
has done marvels when one considers the 
handicaps under which they have always 
worked. C_ ongress has steadily refused to 
make any appropriations other than those 
covering the bare necessities of operation. 
The entire personnel of the radio service has 
been for a period of years taxed beyond its 
strength. 

If no other good results from this latest 
conference, it is to be hoped that there 
will have been spread about a greater ap- 
preciation for the level- headed, highly con- 
scientious, far sighted men in the Depart- 
ment of Commerce and the Bureau of 
Standards. 

Aside from the technical findings of the 
Conference, which were much more involved 
than those considered at any previous confer- 
ence, there was one outstanding beneficial 
result. Radio men and women from all sec- 
tions of the land met and ironed out their 
difficulties and got away to a new start. In 
this respect, the Third Radio Conference 
was strikingly successful. 

Short Waves Should 
Be Conserved 

T HE world's record for 
long distance commu- 
nication was broken by 

a pair of amateurs, a Cali- 
fornian and a New Zealander, 
a short time ago. They car- 
ried on intercommunication 
at a distance of 6,90o miles 
for more than an hour em- 
ploying short waves. There 
is something of more import- 
ance in the accomplishment 
of this remarkable feat than 
appears on the surface - 
something more than the 
mere fact that a new record 
has been set up. 

Most engineers and 
most of the experienced 
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amateurs who have been experimenting with 
short waves agree that we know but little 
about their proper use. One of the principal 
reasons for the increasing popularity of such 
experimenting is unquestionably due to the 
fact that much publicity has resulted from the 
experimental broadcasting on the shorter 
waves by the Westinghouse and the General 
Electric Companies. As a result of this 
publicity there has been a demand on the part 
of listeners -in to procure receivers capable of 
receiving these broadcasts for which many 
startling claims have been made. 

Following this demand there has been the 
usual group of short- sighted manufacturers 
who have endeavored to "cash in" upon the 
demand. The simplest form of receiver for 
such operation is the common regenerator- - 
with a few slight alterations -which has come 
in for so much condemnation in these columns 
because it not only is a receiver, but a very 
good transmitter when operated in its most 
sensitive condition. 

I n short wave broadcasting, we saw a means 
of sending programs to a group of stations, if 
proper facilities could be arranged. These 
broadcasts could then be picked up and re- 
broadcast on the waves we are accustomed to 
employ. Indeed, the experiments conducted 
by the two corporations to which we have re- 
ferred have proved this to be so. But we 
foresaw in the ordinary type of regenerative 
receiver a menace even greater than when 
used on the regular broadcast waves. For this 

RUSSELL AND STUART HOBART 
Of Roslindale, Massachusetts, outside of their amateur station t :k kR 
from which they recently communicated with amateurs in the Nether- 

lands. 
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THE LEAGUE OF NATIONS IN SESSION 
At Geneva. The President of the Swiss Federated Republic is presiding over the meeting of the General 
Assembly. Four microphones can be distinctly seen on the rostrum from which the proceedings were sent 

out for the first time 

reason no "how -to- make -it" articles in RADIO 
BROADCAST describing one of these abomina- 
tions appear. 

Let us be more explicit. Nearly everyone 
who has listened -in on a radio receiver has at 
one time or another had a good concert ruined 
by some improperly operated oscillating re- 
ceiver, operated in his vicinity. In this case 
the interference from the offending receiver is 
confined to the neighborhood in which it is 
operated, which is bad enough. Where short 
waves are used in place of wires to carry a 
concert from one point to another where it is 
to be rebroadcast, it is but necessary to have 
one such improperly operated receiver com- 
pletely to ruin reception for those, not only 
in the immediate vicinity of the offender, but 
for all served by the station doing the re- 
broadcasting. 

1 t was not until we could perfect a receiver 
capable of efficient operation on short waves 
without causing interference that we would 
publish any instructions for building receivers 
with which the short wave broadcasts could 
be. picked up. It is particularly gratifying to 
us, therefore to have designed the receiver 
with which this remarkable record was made. 

Perhaps some of those readers who were some- 
what disgruntled at our deliberate refusals to 
give -them the information on such receivers 
they sought most diligently will now appreci- 
ate the reason for our stand. I f they do not, 
we feel perfectly happy in having endeavored 
to serve the greatest number to the best of our 
ability. Needless to say we are deeply grate- 
ful to Mr. W. B. Magner, the Californian who 
made the record with the Roberts short wave 
two -tube receiver described by Zeh Bouck in 
our August number. 

Farmers Really Use Radio 

E HAVE often speculated on the 
farmer's use of radio, assuming that 
market reports and similar news 

items over the radio channel must be of real 
value to him. Thus far the farmer has not 
been very effusive in expressing his apprecia- 
tion of the "farmer's radio channel." A news 
item from Milwaukee states that the farmers 
in the neighboring section have banded: to- 
gether to prevent the erection of electric power 
lines through their property, claiming that the 
presence of the high power wires "would make 
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it almost impossible for them to receive market 
reports and other news by radio because of 
interference." One must certainly conclude 
from this apparently dependable report that 
the farmers in this section at least are making 
real use of the news which radio is disseminat- 
ing. 

The Narrow Radio Ruling of the 
Insurance Companies 

T HE fire insurance companies have taken 
cognizance of radio installations by at- 
taching a radio permit to their policies. 

We have just received the one attached to 
policies issued under the New York Fire In- 
surance Rating Organization, and note with 
interest one of its clauses. After stipulating 

HENRY FORD'S MARINE RADIO 
EQUIPMENT 

Aboard the SS. Benson Ford at dock in 
River Rouge, Michigan. The ship is one 
of two, built to carry bulk cargo to and 
from the Ford Detroit plants. Onthe dock 
can be seen gondola freight cars of the D. 
T. & I., the Ford railroad. The Benson 
Ford is equipped with a Soo watt RCA cw 
transmitter, operating on boo, 706, 909, 
and 1875 meters. KFTC is also equipped 
with a radio compass which the photo- 
graph shows installed on the bridge. Both 
the new Ford ships use radio telephone as 
well as the telegraph.- The master of either 
ship can talk directly from his cabin to 
any other ship within range by telephone 
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Radio Broadcast 

-Nicholas Muray 

KARL BICKEL 

New York City; President, the United Press 

"Inch by inch radio is edging into the business 
of news distribution. This was never so 
graphically illustrated as in connection with the 
Democratic National Convention. Extra editions 
rushed from New York to suburban towns 
carrying the 71st ballot would reach the newsstand 
just as the complete report of the 8oth ballot was 
coming over the loud speaker. The editions were 
old before they arrived. 

" The results of big sports contests arc now 
known instantaneously via radio. However, in 
spite of these instances, 1 do not believe the news- 
papers have much to fear. But radio can never 
give the complete news report of the day as the 
newspapers can give it. 

" Radio is an imperative thing. Unlike the 
newspaper, it cannot be laid aside and picked up 
in a moment of leisure. You miss the event if you 
arc not at the loud speaker as it is being broadcast. 
And even then you get 'only the fact. The 
newspapers are rcad for color and interpretation. 
With big news being flashed by radio, newspaper 
publishers will no longer have the obligation of 
going extra to give the public the news. More 
time and effort can be spent on improving details 
and interpreting the facts. 

" Press associations will not enter the radio 
field by erecting their own broadcasting stations 
f9r the distribution of news in the immediate 
Mare. Popular radio telephony is still an 
infant industry of only three years' growth and 
has by no means exhausted the possibilities of its 
development." 

that the policy does not cover personal in- 
jury from electrical apparatus, etc., a war- 
ranty states that "the source of energy shall 
be only from primary or storage batteries." 

One could almost believe that this clause 
was written at the request of the battery 

manufacturers. We are extremely irritated 
by this clause, for it seems to penalize ad- 
vances in the art. The idea of depending 
upon batteries for the power to run a radio 
receiver when electric power is used in a house 
for lighting, is really very absurd from the 
engineering point of view. We have con- 
tinually advocated the use of suitable rectify- 
ing outfits so that the power may be obtained 
from the light socket, with the view of stimu- 
lating the inventive genius of the country 
along these lines, and now the insurance corn - 
panies have put themselves in the position of 
penalizing such devices! 

There is no reason in the world why these 
rectifying outfits, properly designed, built, 
and installed, should be discriminated against. 
We certainly hope the ill- advised insurance 
companies will eliminate the progress -im- 
peding clause from their policies. 

The Chicago Municipal Radio Com- 
ITIission 

FEELING that the conditions in the 
broadcasting game in Chicago were 
not as satisfactory to the average 

listener as they should, and might, be, 
Chicago's mayor has appointed a committee 
of representative technical and business men 
to study the problem and hand in to him their 
findings and recommendations. The idea of 
forming such a commission belongs to Frank 
Reichmann, president of the Reichmann Co. 
He has felt that such a commission might 
do much to control the possible censoring 
of broadcast stations, and to arouse and 
crystalize public opinion against oppressive 
local legislation having to do with radio mat- 
ters. Of course no real power can be as- 
sumed by such a commission. Its function 
is entirely advisory. The control of radio 
must necessarily come under the Federal 
Government, as it surely is "interstate traffic." 
Some municipalities have enacted statutes 
which purport to dictate on radio matters 
insofar as their community is concerned, hut 
such statutes are probably of no real impor- 
tance. 

Speaking of the work this Chicago corn- 
mission will undertake, the minutes of its 
first meeting conclude "Another important 
reason for a radio commission is the fact that 
in the last few years practically every form of 
popular entertainment enjoyed by the people 
has been subject to attack from small min- 
ority groups, who seek to regulate by sump- 
tuary law every minute of our lives from the 
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cradle to the gray e. A commission operating 
efficiently can shield the radio listener and 
the broadcaster from these attacks and can 
do a great deal to prevent oppressive legisla- 
t ion." 

Broadcasting is Publishing 

MUCH has been said lately about the 
use of a broadcasting station for 
advertising purposes. The majority 

of listeners, we think, vehemently protest 
against listening to purely advertising pro- 
grams. It seems as though advertising in 
some form or other must be indulged in by 
broadcasting stations until some better meth- 
od of raising an income is devised. Looking 
for an analagous situation, the newspaper at 
once appeals to us as having a similar problem. 
We buy a newspaper primarily to get the news, 
but unless the paper carries a great deal of 
advertising we would have to pay probably 
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ten times the present price to get the news 
The advertising of any paper or magazine 
pays for a very large share of its operating 
expense and unless a broadcasting station is 
suitably endowed we must naturally expect to 
get quite a lot of advertising in its pro- 
grams. 

The listener however, isn't really as badly off 
as the last sentence might lead one to believe, 
because radio advertising must be of a high 
order of merit, for otherwise no one will 
listen to the station. The reaction is sure to 
be just the same as was exhibited by a mo- 
torist whose view of a beautiful wooded valley 
was completely shut off by a glaring sign 
purporting to give the merits of Pinnacle 
Oil for engines. " Damn the company that 
puts up signs like that to cut off such beautifu: 
landscapes, said he. " I'll never buy any of 
their oil, no matter how good it is." 

I t sometimes happens, however, that one 
has to listen -in to a program which is quite 

RADIO WITH THE SCRANTON "TIMES" 
During the World 's Series games. The insert shows the electric scoreboard which was operated simul- 
taneously with the radio loud speakers. When the Navy dirigible Shenandoah flew over Scranton recently, 

the Times radio station, WQAN, was in communication with the ship for more than two hours 
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evidently advertising matter, vet the an- 
nouncer has said nothing to that effect in 
introducing the number. One at once feels 
he is being hoodwinked -something is being 
"put over." The reaction of the listener to 
such material is just opposite to that o,hich the 
advertiser is endeavoring to arouse, so that 
advertising of this nature is likely to be prac- 
tised to an ever diminishing extent. The 
listeners themselves, we think, are apt to be 
the court of last resort. 

Another phase of the question is however 
brought to the front by .a paragraph in the 
"Topics of the Times" in New York 7'inres, 
drawing an analogy between advertising over 
the radio channel and by means of the press. 
I t is illegal for a newspaper to put advertising 
material in its columns without so designating 
it, and there is no reason at all why the same 
rule could not apply to radio. In the words 
of the editorial writer, " Broadcasting cer- 
tainly is publishing, and all publishing should 
be honest. Newspapers, or at any rate some 

newspapers, including one which modesty 
prevents mentioning, did not wait for the law 
to speak on this subject but put "advertise- 
ment" over all advertisements not obviously 
that, to every eye. That virtuous example, 
the broadcasters would do well to imitate 
voluntarily. The sooner they do it, the less 
likely will they be to suffer later from regula- 
tions that will be really burdensome. 

Bureau of Standards Finishes Tests 

THE Bureau of Standards has just 
brought to a close a series of tests 
which it organized with the idea of 

ascertaining as much as possibly about fading, 
interference, effects of weather, etc. Some 
200 observers located at varying distances, 
from the two stations chosen for transmitting 
(KDKA and WLAG, now w cco) turned into the 
Bureau about 50,00o observations. These 
observations are to be tabulated and classified, 
and it is hoped they will throw some light on 

the complex problem of 

WGY ON WHEELS 
This small truck is equipped with a low powered short wave transmitter 
which picks up programs from churches and public halls. The main 
station at WGY picks up these signals and they are radiated in the regular 
manner. The small transmitter takes the place of the usual telephone 
line connection between the outside hall and the broadcasting station 

radio transmission. 
A task of this kind en- 

tails a tremendous amount 
of work on the small and 
hard working radio staff of 
the Bureau, and we cannot 
but express our apprecia- 
tion of their work in the 
interests of radio progress. 
The standard frequency 
transmission schedules in- 
augurated and carried out 
by the Bureau are, in our 
opinion, a genuine contri- 
bution to radio develop- 
ments and we are glad to 
voice the thanks of the 
millions of BCL's for that 
useful service. 

Radio and the World 
Flight 

O CR world encircling 
planes have recently 
completed their 

27,000 mile flight and are 
receiving the congratula- 
tions they so well deserve. 
Besides the intrepidity of 
the air men themselves, 
many factors contributed 
greatly to the success 
of the experiment, not 
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the least of which was the radio channels 
with which the airmen were continually 
in touch. When crossing the northern part 
of the Pacific, the radio problem was of 
extreme importance. As almost everyone 
knows, the weather conditions here are con- 
tinually unsettled and the danger threatening 
a lost aviator is very imminent. 1 n just this 
part of the world, there is precious little radio 
equipment, for between Dutch Harbor in 
America, and Japan, there is not a single radio 
station. 

To the Coast Guard cutter Haida, and her 
radio staff fell the burden of carrying on the 
radio traffic required by the planes during 
this, the most perilous part, of their route. 
In a recent report from the radio officer of 
the Haida, we read a fascinating story of the 
technical difficulties which the task entailed, 
and of the great importance of the radio 
channels he maintained in operation. As he 
says: 

Radio was imperative and vital to the success 
of the flight. There were three principal reasons. 

First, the planes were hopping from 30o to boo 
miles in a jump. l t was necessary to know the 
weather conditions along the line of flight. These 
conditions had to be known early' in the morning so 
that the flight could start as soon as possible. 

Second, if one plane fell during a hop, the other 
planes were to proceed to the nearest radio station 
and drop a note telling about the accident. This 
made it possible to send assistance within a very 
short time. 

Third, publicity. The flight would have been of 
little value if the people of the United States were 
not informed of its progress. This news was wanted 
by all the various news organizations of the country. 
Radio was the means of getting the news over. 

The log of the Haida graphically relates how 
well these three ends were met, and reflects 
great credit upon her staff. 

Radio Movies Are Not Yet 

IF WE can believe some of the news items 
dealing with station WMAF, operated as 
a pastime by Col. Green, remarkable 

developments are being carried on there. More 
than $500,000, we learn, has been spent by 
the Colonel on his radio hobby, and that he is 
riding it hard at present is indicated by the 
fact that he has borrowed three radio experts 
from the Massachusetts Institute of Technol- 
ogy to experiment for him at his South Dart- 
mouth station. 

According to his ' secretary, this wealthy 
radio amateur is working on the problem of 
projecting moving pictures by radio. It is 
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only a few weeks past that we were congratu- 
lating those inventors who have succeeded in 
transmitting still pictures by radio, but even 
so, the transmission is still far from perfect. 
lt takes several minutes now to transmit a 
"still." How, then, can the Colonel project 
moving pictures, which must flash on and off 
the screen about twenty times a second? With 
lots of experts and lots of money to buy ap- 
paratus and facilities, the Colonel may go far 

U.S.C.G. "HAIDA" 
In the Bering Sea service, whose radio equipment, 
ably operated, was of enormous service to the Army 

World Fliers when they crossed to Japan 

in the experimental game; that he is even at- 
tempting movies by radio would lead n"è :to 
conjecture that his workers have discovered 
a process a. thousand times as rapid acid .effec- 
tive as that 'announced by the press with glee 
only á short time past. As no details . of the 
scheme were given óut, in the interview re- 
ported, we can .make no judgment at all re- 
garding its reliability. 

Interesting Things Interesting 
People Say 

ARTHUR CAPPER (United States Senator 
from Nebraska; in an interview in Printer's 

Ink) : "It seems almost superfluous to comment on 
the obviously demoralizing and deceptive practise 
of broadcasting disguised indirect advertising for 
which the radio station has received a fee. For 
some years now it has been illegal for a newspaper 
or magazine to publish anything in paid -for space 
without indicating unmistakably that the matter is 
paid advertising. The laws were passed because the 
practise of disguising advertising as "reading 
notices" or news matter was considered an imposi- 
tion on the public and a deception. And the broad- 
casting of paid -for indirect advertising without a 
clear statement of the fact at the beginning of every 
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© Henry Miller 

HERBERT HOOVER 
Washington, Secretary of Commerce 

" In the whole history of scientific discovery' 
there has never been a translation into popular use 
so rapid as radio telephony. So late as the year 
before I became Secretary of Commerce there were 
no broadcasting stations. At the end of four 
years, 530 are in operation, making radio 
available to every home in the country. The 
sales of radio apparatus have increased from a 
million dollars a year to a million dollars a day. 
It is estimated that more than 200,000 men are now 
employed in the industry, and the radio audience 
probably exceeds twenty millions of people. 

" Let us not forget that the value of this great 
system does not lie primarily in its extent or even 
in its efficiency. Its worth depends on the use 
that is made of it. It is not the ability to transmit 
but the character of what is transmitted that really 
counts. Our telephone and telegraph systems are 
valuable only insofar as the messages sent from 
them contribute to the business and social inter- 
course of our people. For the first time in human 
history v.e have available to us the ability to 
communicate simultaneously with millions of our 
fellowmen, to furnish entertainment, instruction, 
widening vision of national problems and 
national events. An obligation rests on us 
to see that it is devoted to real service and to develop 
the material that is transmitted into that which is 
really worth while. For it is only by this that the 
mission of this latest blessing to humanity may be 
rightly fulfilled." 

message that the speaker has paid for the privilege 
of broadcasting, is no less a deception and an 
imposition as far as the public is concerned." 

HERBERT H. FROST (Chicago, President, 
the Radio Manufacturers' Association) : 

" Between the time we first decided on the Associa- 
tion and the time we had effected the permanent 
organization, we had to go through the tax fight in 

Washington. The proposed tax of ten per cent., 
collected at the source, would have meant an 
increase of more than twenty per cent. to the 
consumer and would have cost the manufacturers 
many thousands of dollars in accounting, etc. 
That fight taught us that the interests of the 
manufacturer, the listener, and the broadcaster are 
identical. We are organized, the listeners are 
organizing, and so will the broadcasters. Then all 
can work together with the other elements in the 
industry to prevent these attacks." 

JOSEPH M. LEVINE (New York City; Presi- 
dent, the Hunts Point Hospital) : "We have 
spent a half million dollars in making this in- 

stitution the most modern of its kind in the Bronx 
district. Its equipment, from the operating rooms 
down through the entire plant, is the most modern 
and scientifically perfect obtainable. And yet, I 

do not believe that there is a single modern feature 
that can compare, in its ultimate effects for good 
upon the patients, with the radio installation." 

FEDERAL JUDGE KNOX (New York City; 
in his decision in the case of Jerome H. Remick 

Co., vs. the General Electric Co.): "So far as the 
practical results are concerned, the broadcaster of 
the authorized performance of a copyrighted 
musical selection does little more than the mechanic 
who rigs an amplifier or loud speaker in a large 
auditorium to the end that persons in remote 
sections of the hall may hear what transpires on its 
stage. Such broadcasting merely gives the per- 
former a larger audience and is not to be regarded as 
a separate and distinct performance of the copy- 
righted composition on the part of the broadcaster. 

"When allowance is made for the shrieks, howls, 
and sibilant noises attributable to static and 
interference, the possessor of a radio receiving set 
attuned to the station of the broadcaster of an 
authorized performance hears only the selection as 
it is rendered by the performer. The performance 
is one and the same whether the listener -in be at the 
elbow of the leader of the orchestra playing the 
selection, or at a distance of a thousand miles." 

DAVID SARNOFF (New York City; Vice - 
President and General Manager, Radio 

Corporation of America) : "There is not to be 
found abroad the same freedom from censorship and 
restriction which exists here. For example, in 
England, where freedom of speech has been such a 
heralded tradition, political broadcasting is for- 
bidden over the radio stations, which are all con- 
trolled by the British Post Office. In other European 
countries, Governmental regulations and restric- 
tions are even more severe. Radio freedom . . . 

enjoyment, and instructive information is available 
to all in the United States. " I endeavored to in- 
terest the British, French, and German broadcasters 
in the idea of increasing the power of their sending 
stations, so that the programs of London, Paris, and 
Berlin might be easily heard by the American lis- 
tening public. . . Much interest was shown in 
these proposals, and I believe that an era of trans- 
oceanic broadcasting is near at hand." 
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STABILIZING THE THREE -TUBE KNOCK -OUT 

T 
HE multi -tube reflex receiver, while 
opening unusual possibilities in ef- 
ficiency per tube, unfortunately in- 
creases the tendency toward insta- 

bility and howling. This tendency is notice- 
able in the three -tube knock -out receiver 
described in the February, 1924, issue of RADIO 
BROADCAST WhiCh is fundamentally the one - 
tube knock -out reflex plus two stages of 
transformer -coupled audio amplification. In 
the original set, a stabilizing condenser and 
shielding were resorted to in an endeavor to 
eliminate the squealing that was particularly 
evident when the dials were approached for 
tuning. Though these precautions are effec- 
tive when the adjustments are made by an 
expert, many of our less experienced readers 
were unsuccessful in their efforts to stabilize 
the set. 

More recent experiments in the R. B. LAB 
have efficiently stabilized this three -tube 
arrangement by substituting one stage of re- 
sistance- coupled amplification for the final step 
of transformer coup- 
ling. Non - inductive 
resistance -coupled 
amplification is fun- 
damentally more 
stable than either 
transformer or impe- 
dance coupled intens- 
ification owing to the 
practical elimination 
of inductance (the 
many turn iron core 
windings) which is 
directly and indirectly 
responsible for most 
of the feedback and 

resulting howling in the two last named sys- 
tems of amplification. 

The substitution of resistance -coupled 
amplification also results in noticeably im- 
proved quality. Volume, though still very 
satisfactory, is naturally less than the output 
of a straight transformer -coupled amplifier. 

The circuit of the improved arrangement 
shown in Fig. t. The inductances Ti and T2 
are those described many times and recom- 
mended for single -tube reflex receivers. 
Briefly, they consist of secondaries wound with 
sixty -two turns of about No. 22 wire on a two 
and a half inch form. The primaries are 
wound over the secondaries with an insulating 
layer of paper between. The primary of T 
is wound with sixteen turns of No. 22 wire, and 
that of T2 with thirty -six turns of the same 
conductor. T3 and T4 is any efficient ampli- 
fying transformer, preferably of a mediu 
ratio, such as four to one. A C or bias 
battery of one and a half to three volts is 
recommended in the grid return of the first 

stage of external 
audio amplification. 

What the Lab Offers You This Month 

Hints on Stabilizing the Three-Tube Knock- 
Out Receiver. 

A Soldering Iron for Delicate Work. 
An Example of De Luxe Cabinet Construc- 

tion. 
Light on an Electrical Puzzle in the Filament 

Circuit. 
Some New Ideas in Spider Web Coil Con- 

struction. 
Building Your Own Lab. 
Other Items of Laboratory Interest. 

The crystal detec- 
tor used in the set 
under discussion is a 
Pyratek fixed crystal, 
but may be any other 
reliable make. 

The coupling con- 
denser C4 is a .00h 
mfd. Micadon, and 
the coupling- resistor 
has a resistance cf 
one hundred thousand 
ohms. This last may 
conveniently be either 
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a Daven resistor, or a Crescent Lavite. With 
almost all tubes the grid leak should have a 
value of fifty thousand ohms. 

I n the set illustrated in Fig. 2, a Daven 
resisto- coupler was employed in rebuilding 
the final stage. The resisto-coupler clips the 
two resistances and the coupling condenser 
into a single unit which is connected exactly 
in the same manner as the transformer, the 
posts being marked P, B, G and F -thus per- 
mitting the change to be made in less than five 
minutes. 

A potential of 135 volts was used, in the 
R. B. LAB, on the plates of the UV -20I-A 
tubes. 1 f the voltage is under one hundred, 
an additional 45 volt battery is recommended 
to be included in the plate circuit of the 
resistance- coupled amplifier at X. 

Panel layouts and a more detailed exposition 
of constructional data on this receiver will be 
found in past numbers of RADIO BROADCAST - 
particularly the February issue. 

At the same time the experiments described 
were being made, a final stage of impedance - 
coupled amplification was also attempted with 
similar hopes of eliminating feedback and 
squeal. These last experiments, however, 
were unsuccessful, for resistance- coupling 
proved the more effective prevention. 

SOME POINTS ON DELICATE SOLDERING 

DELICATE soldering, and soldering in 
places inaccessible to a large iron are 

trying feats that continually confront the 
radio experimenter, and are best accomplished 

with a small, specially designed light iron. 
Figs. 3 and 4 illustrate a soldering finesse 
which Raymond B. Wailes has found to facili- 
tate delicate work. Fig. 3 shows the con- 
struction of a small iron that can be put to- 
gether in a few minutes. The "iron" itself 
is an eight - to ten -inch length of copper or brass 
rod, thrust into four corks as a heat resisting 
handle. The tip of the iron should be filed 
into a square point. In the R. B. LAB, the 
rod was a piece of number four copper wire. 

Owing to its smallness, an iron of this type 
will not hold its heat for any length of time. 
If the job is one that demands a continued 
application of a hot iron, it is best accom- 
plished by applying the heat continually to 
the rod from a small alcohol lamp as suggested 
in Fig. 4. 

In delicate soldering, such as the terminal 
wires of amplifying transformer windings and 
jack connections, it is essential that a non- 
acid flux be used. ,Soldering flux made by 
neutralizing hydrochloric acid with zinc is 
conductive and occasionally corrosive, as are 
most commercial fluxes. Mr. Wailes, and 
radio experts in general, recommend a flux 
made by dissolving rosin in denatured alcohol. 

THE RADIO SET AS A WORK OF ART 

THE more bona fide broadcast receivers - 
to discriminate from the sets purchased 

or built by experimenters -are slowly drawing 
away from the old wireless traditions of busi- 
ness -like switchboards and death -chamber 
control panels. The cabinet maker and artist 

FIG. I 

The stabilized three -tube receiver. Resistance -coupled amplifi- 
cation has been substituted for the final stage of transformer audio 
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FIG. 2 

Showing the change that can be made in fige minutes 

has come into his own, and our parlor radio 
sets are to -day as unlike their war -time proto- 
types as an expensive Victrola is unlike 
Edison's early machines. 

A beautiful bit of furniture built about a 
neutrodyne receiver is shown in Figs. 5 and 6. 
The electrical and mechanical details were 
supervised by Hugh B. Downy, the owner of 
this work of art. The set itself is constructed 
with \Vorkrite De Luxe parts. The cabinet 
is of solid figured oak especially selected from 
the stocks of the Frank Purcell 'Walnut Lum- 
ber Company, and built to order by the 
International Equipment Company of Kansas 
City, Mo. 

It is seldom that the construction of even a 
de luxe radio set is subject to such painstaking 
care. I t is a most modern example of doing 
a worth -while thing well. 

ONE SWITCH IS NOT ENOUGH 

AN 
INTERESTING circuit condition 

has been brought to our attention by 
Mr. James C. Millen, which at first glance 
seems to defy the electrical axiom that only 
one switch is required to break a circuit. 
This momentary puzzle is encountered when - 
ever two tubes of dissimilar filament po- 
tentials are operated from a common A 
battery, the lower filament voltage being 
secured by tapping. Such a circuit is shown 
in Fig. 7, in which the tubes are a WD-I I 

(detector) and a uv -199 (audio amplifier), 
operating respectively from filament battery 
potentials of three and four and a half volts. 
This is a common and desirable combination. 
A single A battery switch has been included 
in the common lead, which at first glance seems 
adequate. Such, however, is not the case, 
as careful tracing of the filament circuit will 
disclose. 

When switch S is open that portion of the 
filament battery bracketed by A will still 
discharge through the filaments connected in 
series -a continuous drain that will rapidly 
deplete that portion of the battery. No 
variation of similar connections (even separate 
A batteries) can get away from this un- 
suspected and doubtless very prevalent leak - 
age. 

There are three possible solutions to the 
puzzle. The most desirable is the use of a 

CORKS 

-- BRaSS 0`R COPPER ROD 

FIG. 3 

A simple soldering iron for delicate work 
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FIG. 4 
Applying heat continually to a small iron 

high ohmage rheostat in series with the fila- 
ment of the lower voltage tube, thus per- 
mitting it to be lighted from the entire battery. 
A second possibility is to turn off one of the 
rheostats when the battery switch is open. 
The last consideration is to include an ad- 
ditional switch at some point such as X. 

This little problem will doubtless locate the 
mysterious drainage in hundreds of cases of 
short -lived A batteries. 

SOME NEW IDEAS ON SPIDER -WEBS 

IN THE majority of spider -web inductances 
where two windings such as primary and 

secondary are incorporated on a single winding 
form, the upper winding is wound directly 
Over the lower coil. This necessarily results 
in tight coupling which is often undesirable. 

In many cases the spider -webs are substituted 
for the more conventional tubular or solenoid 
inductances in which spacing between the 
windings has effected a looseness in coupling 
that was more or less essential in the circuit 
for which they were designed. This is 
especially true of si ngle -tube reflex circuits, 
and any other systems in which selectivity is 
not a predominant characteristic. 

In such circuits, the primary and secondary 
windings should be separated as far as is 
consistent with a negligible loss in signal 
strength. This loosening of coupling is quite 
as easily effected in spider -webs, merely by 
winding a dozen or so turns of string between 
the primary and secondary. Figs. 8 and 9 
show coils in which the adjacent windings have 
been separated in this manner. 

In Fig. 9 the primary has been wound be- 
tween halves of the secondary -a procedure 
which tends to tighten coupling. However the 
placing of the primary in this manner is desir- 
able, particularly in an endeavor to duplicate 
the inductance of a known solenoid without 
recourse to formulas and mathematics. 

Referring to Fig. 9, the average radius, R, 
should be the radius of the solenoid or single - 
layer inductance that it is desired to dupli- 
cate. The primary and secondary should be 
evenly distributed on each side of this radius - 
as illustrated in the photograph- winding to 
the same number of turns as were on the 
tubular coil. The finished spider -web will, 
for all practical tuning purposes, be equivalent 
to the original solenoid. 

LIGHTING THE ROBERTS SET FROM A. C. 

DESPITE the fact that the UV-tot -A tube 
LJ consumes only one quarter of an ampere, 
the more enthusiastic operators of the Roberts 

FIG. 5 

An aristocratic bit of parlor furniture 
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FIG. 6 
The work of art open 

set, inveigled by its excellence into running it 
five or six hours a day, find the A battery 
expense far from negligible. The short life of 
the amplifying A battery suggests the possi- 
bilities of A. C., and Fig. to shows the system 
evolved by George B. Larkin. Similar 
arrangements have been employed in this 
laboratory at various times, and confident of 
the possibilities and success of the system, we 
recommend it to our interested readers. 

M/VW 
woi 

ohm rheostats, two six -ohm rheostats (one 
of which will probably be found in the experi- 
menter's original receiver), and a toy trans- 
former operating from the lighting current 
and delivering from six to eight volts. A 

FIG. 7 
This circuit will drain your A battery in a day or 
so if the filaments are turned "off" merely by open- 

ing the single switch 

Inspection of the diagram discloses no 
fundamental variation from the original two - 
tube Roberts circuit, and for constructional 
details, the reader is referred to the May 1924 
issue of RADIO BROADCAST and several subse- 
quent numbers. 

The parts required for the change to alter- 
nating current are: two twenty -five or thirty 

FIG. 8 
Coupling is loosened by winding 
thread between primary and secondary 

potentiometer (too to 400 ohms) may be 
substituted for the two twenty -five ohm rheo- 
stats with improved results. 

Balancing out with the two twenty -five ohm 
resistances as suggested in the diagram re- 

www.americanradiohistory.com

www.americanradiohistory.com


Radio Broadcast 

FIG. 9 

Duplicating (roughly) a solenoid in a spider-web----- 
coupling again being loosened with thread winding 

duces the A.C. hum until it has little or no 
effect on loud- speaker operation, though it is 
still audible on head phone reception and 
interferes slightly with DX signals. This last 
objection may be done away with, however, 
by using the potentiometer recommended in 
place of the two rheostats. The two termi- 
nals of the potentiometer are connected 
respectively to each side of the transformer 
secondary, Y and Z, while the movable arm 
connects to X. X is varied until the hum is 
eliminated or reduced to a negligible minimum. 

The action of the receiver can be still 
further improved by connecting two bypass 
condensers, of capacities from .006 mfd. to 1.o 
mfd., between X and Z and X and Y, as sug- 
gested tentatively by the dotted lines. 

I t will be observed that the uv -199 de- 
tector tube is still lighted from a dry cell A 
battery. The current drawn by this tube 
is only six one hundredths of an ampere, and 
such operation is quite economical and more 
efficient. 

BUILDING YOUR OWN LAB 

THE R. B. LAB suggestion for this month's 
addition to the growing radio workshop 

is a small metal frame plane. This will cost 
anywhere from S.75 to S i . 5o. As usual, do 
not compromise with quality. Since this tool 
is more or less associated with carpenter work 
it is seldom thought of as an efficient aid in 
the radio laboratory. It is nevertheless a 
very useful all- around tool, and will find a 
wide application- smoothing the edges of 

rubber, bakelite and fiber panels, finishing 
baseboards, refinishing cabinets and producing 
the desired neatness in board -mounted appa- 
ratus. Rough edges on almost any material 
excepting metal are quickly smoothed away. 

The plane should be small, having a blade 
no wider than an inch and a half, with screw 
adjustment. Fig. i i shows a plane that is in 
constant service at this laboratory. 

It is a good idea to obtain an extra blade, 
using one blade only for wood, and the other 
for less easily worked materials. 

DON'T use enameled wire in winding 
spider -webs. The construction of these 

coils imposes a comparatively high mechanical 
strain on the insulation which often scrapes the 
enamel on touching portions of adjacent turns. 
This shorted turn will render the receiver 
practically inoperative. Double silk -covered 
wire is recommended for spider -web windings. 

If your receiver -a Roberts for instance -is 
giving results considerably inferior to those 
you have a right to expect, and careful circuit 
tests fail to locate the difficulty, change spider - 
webs, preferably rewinding with the wire 
suggested. 

ANY sets fail to cover the wave range 
specified by the original builder, and 

do not tune either to the upper or lower limits 

FIG. I I 

The small plane has many uses in the radio workshop 

or both. When the inductances (coils) are 
correctly wound, the fault generally lies in the 
variable condenser. A high minimum ca- 
pacity makes it impossible to tune low, while 
a maximum value below the stated capacity 
of the condenser cuts off the higher wave 
lengths. Both faults are common in cheap 

www.americanradiohistory.com

www.americanradiohistory.com


In the R. 

condensers. Ask for condensers by capacity 
(not by the number of plates) and accept none 
but those of reliable make. 

11 

TH E intermediate frequency amplifier 
transformer used by Mr. Alan T. Hans - 

com in his "Six Tube Second Harmonic Super - 
Heterodyne" may be obtained direct from 
Harris and Mowry, Woonsocket, Rhode 
Island. These coils are too intricate and dif- 
ficult for the average builder to wind, and 
that is the reason they were not described. 

The names of other dealers carrying these 
coils may be found in our advertising pages. 

ASCREW- DRIVER can generally be made 
into a convenient reamer without affecting 

its efficiency as a screw driver. I t is merely 
necessary to file the converging edges to scissor 
edges, finishing with an oil stone. Different 
sized screw- drivers will be used for larger or 
smaller reamers -virtually adding tools to the 
lab equipment without increasing its already 
rather extensive array. 

IT OCCASIONALLY happens that the pri- 
man- and secondary terminals of an audio - 

frequency amplifying transformer are reversed 
in assembly, which in several cases brought 
to the attention of the R. B. LAB, have been 
the cause of the non -operation of reflex sets. 
In shielded transformers, it is impossible to 
determine the correctness of terminal connec- 

B. Lab. 267 

tions by inspection. Measuring the resistance 
of the windings however, or merely testing 
with telephone receivers and a few dry cells, 
will identify the windings, the lower resistance 
or louder click indicating the primary. 

I f careful inspection of wiring of a reflex 
receiver, and other logical efforts at trouble 
shooting are without positive result, test the 
transformers as suggested, before rebuilding. 

USING tickler regeneration, remember 
that approaching the tickler coil to the PP g 

secondary will increase signal strength only 
when the tickler is connected in the correct 
direction. I f increasing the coupling de- 
creases the strength of the signals, the leads 
to the tickler should be reversed. 

Lack of regeneration on either possible tickler 
connection generally indicates a partially 
short -circuited secondary, the lack of a bypass 
condenser in the regenerating plate circuit 
(across phones or primary of audio trans- 
former), or a tickler coil of the wrong size, that 
is, too small or too large. 

THE Pyratek fixed crystal detector clips 
nicely into the standard grid leak mount- 

ings. Only one mounting is furnished with 
each Pyratek detector, and the use of the grid 
leak holder facilitates experimentation with 
additional sets without the expense or neces- 
sity of extra cartridges. 
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Operating the amplifying filament in the Roberts set from step down alternating current 
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How to Make a Plate Supply 
Unit 

A Very Simple and Inexpensive Device Furnishing Up to 200 Volts With- 
out the " Hum" The Parts Cost about $20 and are Readily Obtainable 

BY ROLAND F. BEERS 

HE problem of supplying B battery 
potential for modern multi -tube radio 
receivers has rapidly become one of 
importance to every broadcast lis- 

tener. When the plate current of present -day 
amplifying tubes attains a value of 12 mil- 
liamperes per tube (as in the w. E. 216 -A), the 
,;urrent drain imposed by several of these 
tubes will shorten the life of dry cell B bat- 
teries to a few weeks. The cost of replace- 
ment alone soon becomes prohibitive. 

It is the object of this article to describe in 
detail a device for supplying B battery voltage 
for any number of tubes and for any voltages 
that may be desired. The choice of voltages 
remains with the builder who can best deter- 
mine his own requirements. The device is 

designed to operate from the I i o volt 6o cycle 
light socket and will deliver up to too mil- 
liamperes of plate current. In other words, 
this current supply set will supply plate cur- 
rent for 12 UV -2o1 -A or 8 W. E. 216 -A tubes, or 
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any number of tubes less than this. It will 
also supply any radio -frequency amplifier 
and a well- balanced two -stage audio -frequency 
amplifier with alternating current for heating 
the filaments. The set may be built by 
one who will follow the plans carefully, 
the total cost of parts, including the 
tube rectifier, should 
not exceed S2o.00. 

The general ar- 
rangement of the ap- 
paratus may be seen 
on page 268, which is 
a photograph of one of 
the sets constructed 
by the author on a 
circuit board. Fig. 
1A shows the schem- 
atic diagram of the 
parts and the elec- 
trical connections. 
The parts include a 
power transformer 
which transforms the 
IIO volt alternating 
current from the or- 
dinary light socket to 
130 volts alternating 
current and to 6 volts 
alternating current 
for the filament sup- 
ply of vacuum tubes. 
The 13o volt alternat- 
ing current is then 
changed into a pul- 
sating current which 
flows in one direction 
only, by means of the vacuum tube (VT), Fig. 

A. An efficient filter (indicated by dotted 
lines, and including the choke coil (L) and 
two filter condensers (C) smooths out the 
ripples in the unidirectional current, giving an 
unvarying source of direct current at 120 
volts potential, which will operate the receiver 
in place of the usual batteries without hum. 
If a crystal detector is used, the entire current 

any 
and 

vacuum 

supply may be obtained from the light socket. 
I f it is desired, a dry -cell detector may be 
employed in place of the crystal. 

The arrangement illustrated in the photo- 
graph need not be followed exactly, but care 
must be taken in assembling the parts in order 
to insure short leads in wiring. The necessary 

parts and their ap- 
proximate cost are 
listed below. Simple, Cheap, and Efficient 

In September, R.\DIO BROADCAST described 
the LeBel rectifying unit for supplying the 
plate voltage to radio receivers. The popu- 
larity and demand for such a device were man- 
ifested in the enormous amount of mail we 
received. 

Mr. Roland Beers developed in his labora- 
tory at Binghamton, New York, the very 
complete unit here described. Mr. Beers 
tells us there are seventeen of his units al- 
ready in use in Binghamton. From cur in- 
spection and test of this apparatus we can 
unequivocally say that it will come up to the 
expectations of the most exacting of construc- 
tors. 

Mr. LeBel's device was limited, in construc- 
tion, to those versed in the art of electrical 
design or to those who were fortunate enough 
to order the necessary parts "before the 
rush." 

With Mr. Beers's unit there are no possible 
restrictions or conditions. Most of the parts 
for this device may be obtained from the 
local electrical or hardware store. I t is 
extraordinarily inexpensive to build. 

-THE EDITOR. 

PRACTICAL AND SPE- 
CIFIC DESIGN 

THE writer has 
thought it well to 

describe in detail a 
practical and specific 
design for a complete 
current supply set, 
and then to indicate 
such deviations from 
this design as may 
be made for the sake 
of utilizing whatever 
spare parts the con- 
structor may have. 

We will first con- 
sider the construction 
of the power trans- 
former. Its purpose, 
as we have indicated 
before, is to change 
the 1 i o volt alternat- 
ing current to such 
voltages as we need 
for our use. For 
this purpose, we have 

four separate windings, each easily made. 
These windings are placed on two of the legs 
or branches of the core, as illustrated in Fig. 1. 

The core of the transformer is built up of 
strips or laminations of silicon steel .014 inches 
thick. The material for these strips can be 
bought at electrical supply houses, or it may 
be obtained from an old pole transformer 
which can often be had for the asking at the 

1 lb. No. 28 double cotton covered wire . Si .5o 
I lb. No. 34 black enamel or double silk wire -90 

lb. No. 18 double cotton covered wire . . .50 
z lb. No. 34 black enamel or double silk . . . . . . . . . . . . . . . 90 
2 -No. 21 -D Western Electric 2 mfd. condensers or 4No. 133 Federal 1 mfd. condensers at Si.00 400 
4 lbs. .014 in. silicon steel for power transformer 
3 lbs. .014 " for choke coil . 

1.00 î 
1 V. T. Socket . . . . . . 50 
I VT-2 or 2I6-.A or Uv -2o1 or Cv- 201 -.A or CV -203 4-00 
5 -8 Fahnestock clips . .15 

$14.20 
*May be omitted if the builder desires to buy his choke coil ready -made. 
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FILAMENT 
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FIG. I A 

A schematic diagram of the current supply 
set showing the values of the elements 

electric light company's office. The thick- 
ness of the steel is not of great importance, 
although material of much greater thickness 
than that indicated will cause the transformer 
to run up the electric light bill rather fast. 

Strips I inch x 32 inches are cut from the 
steel with a pair of tinner's shears to make a 
pile about 4 inches high when they are pressed 
together. This pile will require about 300 
pieces, which can be assembled in the manner 
shown in Fig. 2. I t may occur that the 
laminations procured from the old power 
transformer have dimensions very near to 
those given here, and in such a case, they may 
be used as they are. A variation of Io per 
cent. plus or minus will not be of consequence. 
When the strips have been prepared, they 
are laid aside ready for use after the trans- 
former windings have been completed. 

The windings of the transformer consist of 
the following: 
I . Primary - woo turns No. 28 D. C. C. wire, placed 

on one leg of the core, as shown at P in photo- 
graph. This winding has two ends or terminals, 
numbered (I) and (2), as shown in Fig. IA. 

Secondary -I2oo turns No. 34 black enamel or 
D. s. c. wire, placed next to the core on the 
opposite leg of the transformer, as shown at 
S in Fig. 1. Two terminals numbered (3) 
and (4), Fig. IA. 

Secondary -57 turns No. 18 D. C. C. wire, placed 
over winding No. 2. Two terminals, (5) and 
(6), Fig. I.A. 

4. Secondary -27 turns No. 18 D. C. C. wire, 
placed over winding No. 3. 

This winding is made of 27 turns of a twisted 
pair, which will be described below. There 
are three terminals, including the center tap, 
which are numbered ('7), (8) and (9), Fig. IA. 

The writer constructed a spool to contain 
each set of windings, as shown in the photo- 
graph and in Fig. 4. While this construction is 
not absolutely necessary, it makes a neat job 

and facilitates the problem of high voltage in- 
sulation. Another method of constructing the 
windings will be given later, for the benefit 
of those who prefer to make form -wound coils. 

MAKING THE TRANSFORMER 

FOR the spools, two pieces of micarta or fiber 
tubing 11 inches inside diameter and 217; 

inches long were fitted with fiber ends 34 
inches outside diameter. (These dimensions 
correspond to the core described above.) 
The ends were secured to the tubing with 
cement, and holes were drilled in them for the 
lead wires of the various windings, as shown 
in Fig. 4. 

One spool contains the entire primary 
winding, No. I. The wire may be wound on 
by hand, or the spool may be clamped in a 
drill chuck by means of a long bolt and two 
large washers. The handie of the drill chuck 
max' be clamped in a vise and the winding is 
ready to start. If the ratio of turns of the 
drill chuck to the crank are known, it will 
reduce the labor of counting turns. Simply 
count the number of revolutions of the crank 
and mentally multiply by the ratio every time 
a multiple of ten is reached. Before actually - 

starting the winding of the fine wire, solder a 
four foot length of flexible insulated wire to 
the end of the magnet wire and insulate it 
well with a short piece of cotton sleeving or 
spaghetti. Wind at least one full turn of the 
heavy wire around the spool, tie it in place 
with string, and proceed with the rest of the 
winding. I t is not necessary to keep the wire 
in flat layers provided it is kept tight and free 

FIRST LAYER AND 

ALL ODD LAYERS 

SECOND LAYER AND 

ALL EVEN LAYERS 

FIG. 2 
Which shows the method of assembling the lami- 
nations in the core of the power transformer 
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from loops that are apt to protrude beyond the 
edge of the spool heads. if the winding gets 
rough or "bumpy," remove the rough part 
and wind it over again. 

When the required number of turns has 
been placed on the spool, again solder a 
flexible lead wire to the end of the fine wire, 
insulate and tie it in place with string. Now 
carefully wrap six layers of muslin or three 
layers of Empire cloth over the winding, and 
cement the last layer in place with insulating 
cement. We are now ready to proceed with 
the second spool, which contains the three 
secondary windings. 

OTHER WINDINGS OF THE TRANSFORMER 

WINDING No. 2 is wound exactly as was 
No. I, with regard to insulation of 

the leads. It must be wound in smooth 
layers, and extra care must be taken to keep 
layers from overlapping. it may be neces- 
sary for the constructor to place thin strips of 
paper between layers of wire as they are 
wound, but no more papers should be used 
than are absolutely necessary. When this 
winding is completed, six layers of muslin or 
three layers of Empire cloth are fastened in 
place over it, and the third winding is started. 

The third winding should be wound in two 
smooth layers without papers between the 
layers. In case the second layer is not com- 
pletely full, the remaining space may be used 
for the fourth winding, which is applied di- 
rectly over winding No. 3. The leads of the 
third and fourth windings are brought out 
at the same side of the spool head, while those 

/ 
COàE: 

HOLES FOR 
CLAMPING BOLTS 

i 
STRIPS FOR CLAMPING 
CORE . HARDWOOD, IRON 

OR PIECES OF ANGLE 
IRON MAY BE USED.4REQD 

FIG. 3 

Detail drawing showing how the clamping plates for 
the transformer or choke coil are made and attached 

of the second winding are brought out at the 
opposite side of the spool head. 

The fourth winding is made of a twisted 
pair of wires and is used to supply 6 volt 
alternating current to the filaments of the 

amplifier tubes. If more than one audio- 
frequency amplifier tube is supplied with 
alternating current for heating the filament, 
the hum will be noticeable, unless special 
precautions are taken to balance the amplifier 

HOLES FOR _ 
LEAD WIRES 

FIG. 4 
Detail drawing of the spool for the transformer 
windings which may be of micarta or phenol fiber. 

Two are required 

for inductance and capacity. Any inherent 
unbalance or tendency to "howl" will at once 
produce a loud hum in the loud speaker when 
all filaments are supplied with alternating 
current. For that reason, the experimenter 
should be thoroughly familiar with his audio 
amplifier before he attempts to supply the 
filaments with A. C. 1 f this supply is not 
desired the fourth winding may be omitted. 
Should the constructor desire to use an Amrad 
s tube as the rectifier, the third winding will 
also be unnecessary. 

To make the twisted pair, stretch out about 
lb. No. 18 D. C. C. wire in two strands of 

equal length. Fasten the looped end over a 
hook and secure the two loose ends in the 
chuck of a hand drill. Several turns of the 
drill will give a neat and uniform twist to the 
pair, which should be of the order of three 
twists per inch. The looped end of the 
twisted pair can now be cut, leaving two 
separate conductors which have uniform 
magnetic coupling with respect to each other. 
I_et us call one wire of the pair, wire "A," 
whose initial and terminal ends are, respec- 
tively, (a) and (b). The second wire we 
shall consider to be wire " B," with corres- 
ponding terminals, (c) and (d). The ends, 
(a) and (c) will be at one end of the twisted 
pair, and ends (b) and (d) will be together at 
the other end. By connecting a dry cell and 
an electric buzzer or doorbell in series, leaving 
the remaining buzzer circuit open, we can 
soon determine which wire of the pair is "A" 
and which is " B." Simply connect terminal 
(a) to the battery and touch one or the other 
of the terminals (b) and (d) to the buzzer until 
the circuit is completed. When the buzzer 
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FIG. 5 

A diagram showing the schematic layout of the 
circuit connected as a push pull amplifier using 
Uv -199 tubes where heavy plate current is drawn 

operates, the terminal which completed 
the circuit should be marked with a tag as 
terminal (b). The remaining terminals are, 
of course, (c) and (d). 

After the twisted pair has been wound on the 
spool, terminals (b) and (c) are twisted to- 
together and soldered. A flexible lead is 
soldered to the joint, which is conducted to 
terminal No. 8, Fig. IA. This point is 
the zero potential or ground point of the 
amplifier circuit. All grid return and plate 
return leads of the amplifier must be con- 
nected to this ground, which must also be 
connected to earth. Terminals (a) and (d) 
are connected to No. 7 and No. 9, respectively, 
Fig. IA, as the 6 volt alternating current 
supply of the amplifier. The fourth winding 
is insulated with six layers of muslin or three 
layers of Empire cloth, as before, and the 
spools are ready for assembly on the core. 

FINAL TRANSFORMER ASSEMBLY 

A FTER the windings have been completed 
and properly numbered with tags, the 

steel strips may be inserted in the spools and 
the core clamped together. It will be best to 
alternate the position of the lapped corner, 
every time a new layer of laminations is ap- 
plied, as shown in the small sketches of Fig. 2. 
When near the top of the pile, compress the 
core as much as possible, and squeeze in as 
many strips as can be forced into the spools. 
After all the laminations have been put in the 
core, it is ready for the clamping plates. 
These are made of strap iron or hard wood, 
as shown in Fig. 3. Four strips are cut to the 
size required by the core, leaving at least one - 
half inch at each end for clamping holes. 
Stove bolts are passed through these holes, 
which may be drilled with a 4 inch drill, and 

the clamping plates are screwed down tightly 
when the core is completely assembled. 1 

is important to clamp every lamination in 
place as tightly as possible in order to reduce 
the possibility of mechanical vibration. Such 
a vibration will often make a very unpleasant 
hum in the room where the set is being used 
and will confuse a discriminating observer 
so that he will believe the hum is produced in 
the loud speaker. 

A physical conception of the action of the 
filter may be gained from the following ex- 
planation. The large capacity condensers 
(C) in the diagram of Fig. IA afford a com- 
paratively easy path for alternating current, 
which is what we are trying to eliminate by 
the use of our filter. With every change in 
direction of the alternating current, a certain 
amount of electricity is carried through the 
large condensers and back to the system. 
The choke coil, (L), permits direct current to 
flow through it with no opposition except the 
direct current resistance, but offers a large 
inertia or impedance to the ever- changing 
alternating current. On account of this 
opposition to the alternating current, it 
seeks an easier path through the condensers, 
and back to the line. The result of our filter 
action is that we have sifted out, so to speak, 
the undesirable alternating current, which 
produces the hum, and have left a pure,. uni- 
form direct current, exactly like that de- 
livered by our dry cell B batteries. 

The choke coil for the filter may be con- 
structed as indicated below, or it may be 
purchased from a well- stocked electrical sup- 
ply house. The value of its inductance should 
not be less than 3o henries. Values as high 
as 5o henries may be used with excellent re- 
sults. The direct current resistance should 
not exceed 75o ohms, although a value greater 
than this will only serve to decrease the output 
voltage. 

HOW TO BUILD YOUR OWN CHOKE COIL 

THE following dimensions will serve those 
who wish to build their own choke coil. 

Strips of .014 " silicon steel are cut I" x 24" 
to make a pile 4" high. This will require 
about 30o pieces. Four hardwood or strap 
iron strips 1" x 34" are cut and drilled 
for the mounting holes, as was done in the 
case of the power transformer. Spools may 
be constructed for the windings, if desired, 
or they may be placed directly over the 
two opposite core legs, after they have been 
wound with three layers of Empire cloth. 
The spools may be made of micarta or card- 
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board tubing I2" inside diameter and 113" 
long. Spool heads are cut to fit the tubing 
II" outside diameter. The coil has two 
windings, each of 3500 turns of No. 34 black 
enamel or double silk covered wire, and each 
wound in the same direction. Flexible leads 
are provided for the terminals exactly as was 
done for the power transformer. The inner 
end of one winding is soldered to the outer end 
of the other winding, and the joint is insulated 
with cotton sleeving or "spaghetti." Six 
layers of muslin or three layers of Empire 
cloth are wound over the completed windings 
to protect them from damage. The core 
pieces are then inserted in the spools, but in- 
stead of lapping the corner joints, they are 
simply butted up against each other as neatly 
as possible. When the entire core has been 
assembled into a square form, the clamping 
plates are put in place and carefully tightened 
up. 

Each of the condensers used in the filter 
circuit should be of at least 2 mfd. capacity. 
Larger condensers may be used with some 
improvement in the efficiency of the filter. 
I t is not necessary to have two condensers of 
the same capacity, but each must be of at 
least 2 mfd. As high as 5 mfd. can be used with 
good results. The condensers should be 
tested for leaks before placing them in the cir- 
cuit by charging them with a high voltage 
B battery and then discharging them after 15 

minutes. If they are in good condition, a fat 
spark will jump when they are discharged. 
If no spark jumps, they are defective, and will 
short -circuit the B voltage. 

The rectifier tube used most commonly by 
the writer is the Western Electric E tube or 

21T. 

27T. 

0 

VT -2. This tube is probably as well suited for 
the purpose as any tube except the special 
rectifier tubes, such as the G. E. kenotron- 
uv -216 or the s tube, each of which costs more 
than a VT-2. Other tubes that have been 
used with good results are the w. E. 216-A, 
the UV -202, UV -201, and the UV- 201 -A. Such 
changes as are necessitated by the use of a tube 
other than the VT -2 are indicated below. 

MOUNTING 

THE apparatus illustrated in the photograph 
was mounted on a circuit board 12" X 12 ". 

Fahnestock clips may be used for terminals, 
or if it is desired, the conventional type of 
binding post may be adopted. All wiring 
should be as short and as direct as possible, 
and all joints should be soldered butt joints. 
Wires which carry 6o cycle current may be 
reduced to their absolute minimum length 
with considerable improvement in the per- 
formance of the set. If difficulty is experi- 
enced in reducing 6o cycle hum in the re- 
ceiver, it may be reduced by wiring all 6o cycle 
leads with lead covered cable. 

The writer has constructed several current 
supply sets in the usual manner and has had 
difficulty in obtaining satisfactory operation 
of them on particular installations, even 
though they gave perfect satisfaction on his 
own receiver (super- heterodyne). The diffi- 
culty usually lay in one or more places which 
became conspicuous after several preliminary 
tests. If the current supply set causes a 
terrific hum in the loud speaker when it is 
connected to the radio receiver, several possi- 
ble errors may exist. We shall assume that 
the set is wired up correctly and that there are 

L 30 HENRIES 
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How variable and multiple voltages may be obtained with the 
current supply set. The values of the parts are indicated 

1-+120V. D.C. 

+45-9oV. D.C. 

V. D.G, 

4.-D.C. 

www.americanradiohistory.com

www.americanradiohistory.com


274 Radio Broadcast 

no open circuits. First of all, it will be ne- 
cessary to choose both rectifier and amplifier 
tubes with care. In the writer's experience, 
bootleg tubes are the most frequent cause of 
trouble. Some VT -2 tubes will give excellent 
performance, while others simply will not 
function. The same applies to the uy type 
tubes, and in general, relief from the distur- 
bance may be had by testing and finally 
selecting tubes that will reduce the hum. 

Another source of trouble is often found in 
excessive amplifier or rectifier filament voltage. 
The number of turns given in the construc- 
tional data was correct for a large number of 
the tubes used by the writer, but frequently it 
was necessary to add or remove turns from the 
third or fourth windings in order to obtain 
good results. A rheostat should not be used to 
regulate these voltages, unless it is a primary 
rheostat, placed in series with winding No. I. 
The proper method of obtaining the correct 
filament voltage is to alter the number of 
turns on the respective windings, adding or 
removing turns one by one until the correct 
value is found. This change should be made 
while the set is supplying current to the re- 
ceiver, if possible, in order to duplicate actual 
conditions. 

AVOIDING THE HUM 

ANOTHER source of hum is frequently 
found in excessive plate voltage. This 

trouble may be remedied by the insertion of a 
lavite or other current -carrying resistance in 
the plate supply. The writer has used 
Western Electric No. 38 type and the Brad - 
leyohm with good results. Ward- Leonard 
resistances are also known to have given good 
results. The value of the resistance can 
best be determined by trial with the tubes 
which are receiving the excessive plate voltage. 
Another method of reducing the plate voltage 
is, of course, to remove turns from the high 
voltage or second winding, until the proper 
voltage is obtained. Still, another method 
of reducing the hum caused by excessive plate 
voltage, and perhaps the most satisfactory 
one, is to increase the negative C voltage until 
quiet operation prevails. The writer has 
used as high as 20 volts negative C battery 
on a Western Electric tube with 150 volts on 
the plate. Other tubes will require corres- 
pondingly more or less C voltage. It is 
sufficient to say that under ordinary circum- 
stances it will be very difficult to obtain quiet 
operation of a radio receiver supplied with 
alternating current filament supply unless a 
fairly high C battery is employed, 

A fourth source of disturbance is often found 
in the stray flux or leakage of alternating 
current magnetism from the cores and wires 
of the current supply set. An amplifier that 
has some inherent unbalance or tendency to 
"howl" will invariably exhibit a loud hum 
when supplied with alternating current, al- 
though it may appear perfectly stable when 
supplied with direct current. The remedy 
in such a case is to place the entire current 
supply set in a tin or iron shield, and to con- 
nect the shield to earth. Fig. 7 shows a 
view of a current supply set connected to a 
two -stage amplifier, where it was necessary to 
shield the entire supply set. Here all leads 
were shielded with lead covered sheath, and 
the entire shielding system was grounded. 
Any iron box may be used to contain the set, 
such as an old panel switch box, biscuit tin or 
other tin container. Holes may be cut in the 
box to accommodate the socket and leads, and 
these should be very well insulated to prevent 
arcing of the high voltage. 

SUGGESTED POSSIBLE ALTERATIONS 

IT MAY be that the constructor already has 
laminations or a core from an old power 

transformer that he would like to use. In 
such a case the following remarks will be help- 
ful. The primary requirement is that the 
inductance of the primary winding shall be 
not less than one henry. This means that 
for a woo turn winding the ratio of cross - 
sectional area to length of magnetic circuit 
(é) should be not less than o.6 centimeters, 
and for normal saturation of the core the 
cross -sectional area should be not less than 
2.5 sq. cms. Values in excess of these will 
result in good performance. If the values of 
A and é vary greatly from those given above, 
a new value for the number of turns must be 
found to give the proper value for the primary 

r 

A SCHEMATIC DRAWING 
Which shows the connections for the unit when a 
power amplifier circuit filament is supplied with 

alternating current 
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inductance. It will prob- 
ably be better in such a 
case to remodel the core to 
the dimensions given by 
the writer. Such a problem 
is best left to the judgment 
of the constructor. 

There are obtainable on 
the market certain choke 
coils that could be used in 
the filter circuit. The Acme 
Apparatus Company sells a 
good C. W. choke that gives 
excellent results in the filter 
circuits of amateur trans- 
mitters. Such a choke will give good perform- 
ance in the current supply set, but is probably 
more costly than the builder would wish. A 
more reasonable choke coil has been recom- 
mended by G. M. Best in the June, 1924, Radio. 
That coil is the General Electric Wayne No. 
179,541 Bell Ringing transformer, whose pri- 
mary winding is said to have a high inductance. 
The writer strongly recommends building one's 
own choke coil, in order to obtain sufficient 
inductance. The coil described above will 
have an inductance somewhat in excess of 3o 
henries, depending upon the care with which 
the core is assembled. 

Make a Plate Supply Unit 275 

FIG. 7 
Another set -up of the current supply set 

A WINDING FORM 

IF THE experimenter does not want to make 
spools for the windings, he may make a 

winding form as follows: 
Cut a square block of soft wood the same 

cross -section as the core leg which is to contain 
the windings. Save room on each end in 
which to drive a spike for holding the form 
and clamping it in the winding rig. Then 
wrap the wooden form with two layers of 
heavy string in smooth layers which will ex- 
tend 2" beyond the ends of the winding. 
Over the string wrap two layers of Empire 
cloth and cement the end in place. Begin 
the winding with flexible stranded wire (in- 
sulated) and continue this heavy wire for 
one quarter turn. Proceed with the winding 
of the smaller wire, placing thin papers over 
each layer until it is completed, and allowing 
each paper to extend $" beyond the edge of 
the winding. Continue to build up the coil 
in this manner until the last layer is completed. 
The outside lead wire should occupy at least 
one quarter of the last layer of winding and 
the end should be firmly tied in place with 
string. Wrap over this layer three layers of 
Empire cloth and cement the end fast. 

The two layers of string underneath the 

winding may now be carefully unwound, and 
the coil carefully slipped from the form. 
Very carefully wrap one layer of friction tape 
around the outside and inside of the entire 
coil, carrying the end of the tape through the 
center of the winding each time until the en- 
tire coil is made into a firm and substantial 
structure. The completed coils may be 
slipped over the legs of the core and the 
laminations will hold it in place. In this 
method of winding, it will be necessary to 
assemble three legs of the core first, leaving the 
fourth leg open to permit putting the windings 
in place. The remaining strips may be as- 
sembled and the core may be bolted together. 

If uv -2o t or LW-20 1-A tubes are used in the 
rectifier or amplifier circuits, windings No. 3 

and No. 4 should consist of 48 and 24 turns, 
respectively. If 5o milliamperes or more are 
to be drawn from the set, using uv -2o1 -A 

or uv -2o1 tubes, their life will be considerably 
shortened. lt will then be necessary to use 
two such tubes in parallel, or the full -wave 
rectification, push -pull circuit may be adopted, 
as shown in Fig. 5, and the high voltage wind- 
ing No. 2 must contain twice the number of 
turns previously specified. Each high voltage 
winding is wound in exactly the same manner 
as before, except that each winding occupies 
but half the spool on which the windings are 
placed. They are best wound by placing a 
divider in the middle of the spool, which is 
the same size and material as the spool heads. 
Each section of the divided spool will be of the 
same size and will contain the same number 
of turns, i. e., 1200. The two windings are 
wound in opposite directions to each other, 
bringing the outer end of each winding to the 
center of the spool, near the divider, when 
completing the last layer of each winding. 
The two adjacent ends, each an outer end of 
its respective winding, are then connected 
together and soldered, and this point is the 
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negative terminal of the plate supply system, 
as shown at (to) in Fig. 5. It is the electrical 
mid -tap of the secondary winding, provided 
care has been taken in placing the same num- 
ber of turns on each half of the spool. 

For UV -202 rectifier tubes, winding No. 3 

must consist of 68 turns, instead of the num- 
ber previously specified. 

SUBSTITUTING FOR THE ELECTRON TUBE 

IF THE builder wishes to use an s tube in place 
of the electron tube, the third winding may 

be omitted. It will be necessary to increase 
the number of turns of the second winding to 
4500, and special precaution must be taken to 
prevent voltage rupture of the coil. In this 
event, a larger winding spool must be used, 
and the size of this can be determined by trial 
after the core has been cut out. Spool heads 
3f" outside diameter will accommodate the 
increased number of turns, and the winding 
should be broken up into at least four sections, 
each separated from the others by a micarta 
separator, of the same size and shape as the 
spool heads. With this change, the builder 
can adapt the s tube to his use. Consider- 
able resistance will necessarily be inserted in 
the plate supply, which may be determined by 
trial. Probably a minimum of 20,000 ohms 
will be required, as suggested by C. J. LeBel 
in the September RADIO BROADCAST. 

THE SET DELIVERS 120 VOLTS 

THE writer has indicated a secondary 
winding No. 2 to give 120 volts direct 

current, but this value may be altered to suit 
the builder's particular needs. The set illus- 
trated in the photograph actually delivers 200 
volts, which are applied to the plate of a power 
amplifier tube. Western Electric lavite resis- 
tances are inserted in series with the positive 
plate lead to give lower voltage values. The 
set illustrated in Fig. 7 delivered 120 volts, 
90 volts, 45 volts or 22.5 volts, as might be 
required. 

Multiple voltage may be obtained by the 
use of the proper resistance inserted in the 
plate lead. The method indicated on page 
371 of the September RADIO BROADCAST by 
C. J. LeBel will be found to be satisfactory 
and still another method is shown in Fig. 6, 
and illustrated in Fig. 7. In this method, 
high resistances are placed in series with 
the positive B battery voltage, causing a 
drop of the desired amount. Fig. 7 show 
three Western Electric No. 38 -B lavite re- 
sistances connected in series, with taps taken 
off at the desired points. The writer has also 

used the Bradleyohm with good results. The 
variable control of the Bradleyohm will be 
found useful in varying the detector plate 
voltage on soft tubes. Any number of resis- 
tances can be connected in series, taking taps 
off wherever desired, so that the proper vol- 
tages can be obtained. If any difficulty is 
experienced in eliminating hum when multiple 
voltages are employed, it may be eliminated 
by the use of proper by -pass condensers of 
I mfd. or 2 mfd. capacity shunted around the 
various taps. This is illustrated in Fig. 6, at 
C', where a I mfd. condenser is shown con- 
nected across the 45 volt tap. 

FOR OTHER SUPPLY FREQUENCIES 

IN THIS article, all construction details 
apply only where the usual 6o cycle 

A. C. supply is available. The unit 
described will not function properly in its 
present form when used on any other 
frequency. However, the author, in 
anticipating the demand for details from 
those fans whose supply is 25 cycle 
A. C., gives the following constructional 
changes. The first consideration is that 
the cross -sectional area of the cores for 
the transformer and for the choke coil will 
have to be doubled, while the lengths 
would remain the same. The detailed 
changes, including spool dimensions, are 
as follows:- 
Transformer core -boo laminations t" x 3 ¡" 

outside measurements 412-" x 42" x 2" high 
cross -section t" x 2" high. 

Spool made of fiber or red rope paper built up 
of several layers and cemented together 
with Ambroid cement -inside measurements 
11 e 2A" x 216" long. 

Rectangular spool heads 34" x 44" with win- 
dow to accommodate rectangular spool. 

Choke coil core -boo pieces or laminations 
I" x 21" 4 

outside measurements 3f" x 34" x 2" high 
cross -section I" x 2" high. 

Spool made up as above -inside measurements 
qv" 2116 " x I 1 s" long. 

Rectangular spool heads I g" x 2:" with win- 
dow to accommodate spool. 

The turns of wire must remain the 
same as specified in the article, but it will 
take about thirty per cent. more wire for 
the windings in each case. 

Where a 4o cycle supply is the only 
available one, it is necessary to increase 
the cross -sectional area of the cores one - 
third. Details of core and spool con- 
struction would be varied accordingly. 
-THE EDITOR. 
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THE FIRST RADIO WORLD'S FAIR 
At Madison Square Garden, New York. A large overflow displày filled the 69th Regiment Armory across 
the street. A wealth of new radio apparatus was shown here, including new loud speakers, great numbers 

of sets with radio -frequency amplification, and reflexing. 

A Few Ideas and Ideals 
Being a Brief Outline of Our Policies Regarding Some Subjects 
Heretofore Discussed in Whisper or Behind Closed Doors 

BY ARTHUR H. LYNCH 

W OT once, but many, many times, have 
we been asked: "If these receivers 
that you tell how to make really do 
the wonderful things you claim for 

them, how the mischief do you square your- 
selves with the manufacturers of ready -made 
receivers who advertise with you? 

At first thought that would be a rather 
difficult question but upon a little serious 
consideration it isn't. Let us get right at the 
facts as they are. 

There are, at present, more radio publica- 
tions than at any previous time in the history 
of the art. In the aggregate, more space is 
devoted to so- called "how -to- make -it " articles 
for public consumption than ever before. 

The proportion of space devoted to such 
articles as compared to general articles is 
increasing in most publications. 

Many publications have realized the folly 
of giving space to the description of question- 
able receiver designs and, for the most part, 
the man -in- the -street can really build a good 
receiver from the design he finds in present 
day publications. 

More people are building receivers at home 
than at any other time in radio's history. 
Schools are teaching students how to build 
radio receivers. Boy Scout Camps are doing 
likewise. 'The dealers all over the country 
are doing a tremendous business in parts. 
And, in the face of all the above there are 

www.americanradiohistory.com

www.americanradiohistory.com


w 
z 
1- 

www.americanradiohistory.com

www.americanradiohistory.com


A Few Ideas and Ideals 279 

more complete receivers being sold than ever 

before. 
Such a resumé might lead to no conclusion, 

if it were not for the fact that the popularity 
of radio reception is based almost entirely 
upon publicity. Judging from the foregoing, 
the increased sale of complete receivers might 
be considered as nothing more than a result 
of the very rapid growth of the entire business 
were it not for the additional fact -at least 
most of those in a position to judge believe 
it a fact -that the proportion of home -made 
to ready -made receivers is gradually decreas- 
ing. 

HOME AND FACTORY BUILT SETS 

AND, having considered these facts, let 
us proceed with the explanation of our 

stand in the matter. Our first argument is 

that the more home -built receivers there are, 
the greater will be the demand for those of 
factory make. Every person who builds a 
radio receiver that works well is enthusiastic. 
A thousand people in a small town may see 
and hear Bill Jones' one -tube bringing in 
concerts from stations all over the country. 
They're impressed and many of them will 
want a receiver of their own. Many of them 
wouldn't be satisfied with one like Bill Jones'. 
If he can build one for a few dollars and it 
works so well, why just imagine what a real 
set would do, is the way many of them reason. 
Others wouldn't be bothered making a receiver 
even if they had the time or were as smart as 
they figure Bill must be. Still others would like 
Bill to make a similar receiver for them, but 
most Bills are too busy with other things to 
warrant such work. Many manufacturers, 
who spend thousands of dollars a Year adver- 
tising their products owe a great deal of their 
success to the start they got from a how-to - 
make-it article in some magazine. 

Our readers have learned that when we say 
a receiver is capable of specified performance, 
our statements are usually very modest. 
They have learned that we describe only such 
receivers as we really believe to be good and 
that we don't care a hoot who manufactures 
the parts. We believe that the publication 
of good how -to- mak -it articles is of direct 
benefit to the manufacturer of complete re- 
ceivers. 

THE HOW AND WHY OF THE KNOCK -OUT SERIES 

EVER since RADIO BROADCAST came into 
being, a little more than two and a half 

years ago, it has waged a relentless war against 
radiating receivers because its editors as well 

as it publishers were convinced that the sale 
of high -grade receivers would ultimately 
suffer if "birdies ", the pipings from such 
receivers, were allowed to fill the air. There 
was, we felt sure, plenty of natural inter- 
ference, without adding more to it with the 
sale of every receiver. 

For many months we searched for a receiver 
or group of receivers that would perform as 
well as those against which we were preaching, 
but the task was a great one. We tried all 
kinds of circuits, all kinds of tubes, everything 
we could lay hands on, but found nothing 
which would compare, let alone prove any 
better than the squealers, until, in the labora- 
tory of a small radio company in New York 
we came upon the single -tube reflex receiver 
which has since become famous as our 
one -tube Knock -Out Receiver. lt has been 
performing for more than a year now and 
hardly a mail comes in that fails to carry 
some commendatory expression upon the re- 
sults being obtained by some reader who has 
built it. 

You may be interested in a little story 
about this receiver. We saw it perform in the 
laboratory in New York but did not believe 
it would do as well in Garden City. We made 
a bet with John Meagher, who built the 
original model, that he could not make it 
operate a loud speaker at our plant. The 
bet was a hat. He brought the receiver out 
and lost. However, there is a great deal 
of electrical interference in our plant and we 
compromised by giving him an opportunity 
to demonstrate the receiver in our home, 
increasing the bet to two hats. He came; 
he did it; we lost two hats. 

We would have been satisfied to hear the 
locals on the loud speaker. You may well 
imagine our surprise when we were able to 
hear three stations in Chicago, four in Phila- 
delphia, and two in Cleveland with a single 
199 tube on the speaker -not loud enough to 
dance to, it's true, but with enough volume 
to be understood thirty feet from the speaker 
when there was quiet. 

Using this circuit, which, by the way, was 
not new -merely a very clever adaptation 
of an old idea -we have gone ahead with the 
development of the Knock -Out receiver idea. 
There are now one, two, three, and four -tube 
receivers, which we believe -and no one has 
ever shown any desire to compete with us- 
tube for tube and dollar for dollar, better 
than any receiver described for home construc- 
tion in any publication up to the time they 
appeared. 
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CAN YOU HELP? 

E HAVE spent months improving these 
receivers; we're working hard on a new 

one now. Perhaps you can help to solve the 
problem. We want a three- and a four -tube 
receiver employing the Roberts circuit with a 
stage of transformer -coupled audio amplifica- 
tion and one with a stage of push -pull, made 
with regular cylindrical coils in place of the 
spiderwebs we are now using. This is due 
to the fact that our two, three, and four -tube 
receivers, employing the Roberts circuit are 
increasing in number so rapidly, that it is 
difficult to procure the spiderweb units. 

This problem is not so easy as it may ap- 
pear. Substituting the antenna coupling ar- 
rangement usually found in a neutrodyne and 
a rewound vario- coupler, would, it would 
seem, turn the trick. In fact they do work 
out quite well, when used in the two -tube 
circuit, or when resistance -coupled amplifica- 
tion is employed, but with the use of a stage 
of transformer -coupled audio, there is very 
noticeable distortion. 

Several receivers have been sent us by 
manufacturers who thought they had solved 
the problem. They had, to a degree. We 
have hooked up several such receivers and 
they worked perfectly. Then we've changed 
the tubes or made some other changes which 
would be done in practice. Then the circuit 
wouldn't work. 

But that's more or less in the future. Let's 
see what the Knock -Outs have done in the 
past. Briefly we may list their work as 
follows: They have 

Given more satisfaction per tube than any other 
receivers for home construction. 

Overcome the tendency toward the building of 
radiating receivers by performing better. 

Improved the quality of receiver designs offered 
to the public by setting so high a standard that 
"trick circuits" could not keep pace. 

Stimulated the sale of reliable parts. 
Reduced the selling arguments necessary because 

their performance is internationally recognized. 
Because of their excellent tone quality and ease 

of adjustment, brought radio to the attention of 
prospective buyers in an entirely new and better 
light. 

Offered the manufacturer, dealer and jobber, a 
most sound method of sales promotion for the 
standard parts he has in stock, without favoring 
any one assisting the entire industry. 

COÖPERATIVE COMPETITION 

ONE of the outstanding features of the 
First Radio World's Fair recently held 

in Madison Square Garden and the 69th 
Regiment Armory in New York City was the 
love feast of competitors -a banquet held in 
the Grand Ball Room of the Waldorf- Astoria 
Hotel and attended by several hundred 
manufacturers, jobbers, and dealers. lt was 
a fitting tribute to the advance made during 
the past few years in the industry at large. 

Here, under the same roof -in many in- 
stances, at the same table -aye, even at the 
speakers' table -were the representatives of 
organizations which have law suits pending 
between them. When such organizations 
can, even for a single night, forget their 
controversies, meet on friendly ground and 
break bread together, we feel sure that much 
good may be accomplished. 

Nor was the banquet the sole indication 
of the desire to get together. There were 
meetings of various trade, publicity, manu- 
facturing, broadcasting and press associations 
which were conducted on a much more friendly 
basis than we have ever seen before. With 
everyone trying to coöperate we feel that the 

possibility of a huge busi- 
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ness this winter is increased 
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REQUIESCAT IN PACE! 
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long in the preaching of 

the golden rule in radio re- 
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W. V. MAGNER, OF SAN PEDRO CALIFORNIA 
And his apparatus at his amateur station 6 BCP, with which he communicated for an hour and a half with 
New Zealand operator Bell, 4 AA on the night of September 21. The insert shows his receiver, a Roberts 
short wave Knock -Out, built according to the article by Zeh Bouck in the August R.\DIO BROADCAST. Mr. 
Magner established a world's record when his transmission was made, for the distance was 6,90o miles. 

frequency receivers, reflexes, super -heterodynes 
were here and it is safe to say that the number 
of squealers was in the proportion of less than 
one to ten and nearly all those in evidence 
were not in the form of completed receivers, 
but samples displayed by a few parts manu- 
. acturers who have not yet learned that the 
Elltting off of one's nose to spite one's face is 

healthy business. 

THE WORLD'S RECEIVING RECORD 

-)NE astounding accomplishment following 
closely on the heels of another is quite 

vogue in radio. Perhaps no greater evi- 

dence of technical advance may be cited than 
the remarkable feat in long- distance commu- 
nication with lower power between an amateur 
in California and another in New Zealand - 
6,900 miles. Mr. Magner not only established 
communication, but carried on an uninter- 
rupted conversation for an hour and a half. 

The telegram reproduced with this article 
tells the story completely. We are proud of 
Bell and proud of Magner. They are amateurs.' 
amateurs who are in radio because they love it 
who are doing the radio field much good and 
who are getting returns from their work as 
well. 
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A Selective High Mu Receiver 
This Very Sensitive Receiver Does Not Radiate, Can Be Operated 
on a Ten -Foot Antenna and Made from Easily Accessible Parts - 
A Companion Receiv er to Those of the Roberts Knock -Out Series 

BY G. H. BROWNING 

EVERYONE is inquiring, "What kind 
of a set can I build without using six 
or eight tubes and at the same time 
get the selectivity and sensitivity of 

the super -heterodyne ?" The set to be described 
is not claimed to be better than a "super" 
on a loop, but it is claimed that if rightly 
constructed and operated it will perform bet- 
ter in many ways than most neutrodvnes. 

This set is built around an efficient tuned 
radio -frequency transformer so designed that 
the theoretical amplification predicted by a 
mathematical treatment of the circuit is very 
closely approached. The circuit using the 
radio-frequency transformer is not new, in 
fact it is almost the 
same as that used 
by Walter Van B. 
Roberts. 

In August of last 
year, Mr. F. H. 
Drake suggested that 
a mathematical con- 
sideration of a cir- 
cuit using a tuned 
radio -frequency 
transformer might 
throw some light on 
the constants which 
would give the great- 
est amplification. 
Accordingly, he and 
the author set to 
work, and by a 
theoretical treatment 
not only predicted 
the amount of ampli- 
fication which might 
be expected, but 
also showed the tendency of the input circuit 
to break into oscillation when the transformer 
was tuned. The sharpness of tuning and 
selectivity were also considered, and a number 
of interesting points brought out. 

Having solved the circuit, the next 
difficulty encountered was to build a 
radio -frequency transformer which would 

measure up to the predicted values. This was 
not easy, for there were many factors which 
tended to keep down the efficiency of such an 
instrument. The most outstanding, however, 
was early recognized to be capacity coupling 
between the primary and secondary, for, as 
this induced a current in the secondary which 
is not in phase with that induced by means of 
the magnetic coupling, the resultant transfer 
of energy is much decreased. The design 
which minimized this effect is shown in Fig. I 

-the primary being wound in a narrow 
channel cut in a short wooden cylinder, which 
fitted closely inside the secondary. Labor- 
atory measurements on the transformer 

when used with a 
UV -199 tube, as 
shown in Fig. 2, 
proved that the ac- 
tual gain obtained was 
very close to the 
theoretical. The 
curves shown in Fig. 
3 represent the meas- 
urements, where am- 
plification is plotted 
against wave -lengths. 
The amplification is 
found by measuring 
both the input and 
output voltages of 
the uv- 199 tube and 
transformer com- 
bined, and dividing 
the output by the in- 
put. 

A shows the 
theoretical gain of 
this combination, 

B the measured values 
obtained after the proper design was found. 
For comparison C is shown, which rep 
resents the same tests performed on a 

UV -20I -A tube and a radio -frequency tram- 
former commercially made for a neutr)- 
dyne circuit. This last test was made upn 
request of Mr. Volney D. Hurd, Rado 

The Reason Why 

This circuit is very similar to the \'alter 
Van B. Roberts Knock -Out described in our 
September, and previous numbers, with the 
exception that reflexing is not used. It is, 
perhaps, somewhat easier to build and 
spider -web coils are not employed. The 
High Mu set is not an improvement over 
those we have described before, but it is a bit 
simpler in construction. It can be used with 
a comparatively short antenna, such as a 
ten foot wire thrown on the ground, and 
therefore is even more portable than a loop 
receiver. We have tested several receivers 
of this type in our laboratory and have found 
them particularly satisfactory. Associated 
with Mr. Browning and Mr. Drake in the 
development of this receiver was Mr. Volney 
D. Hurd, the radio editor of the Christian 
Science M6ni1or. -THE EDITOR. 

while comprises 
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FIG. I 
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Editor of the Christian Science Monitor, and 
showed, as we expected, a lack in efficiency. 

In developing this transformer without 
regeneration, the equations obtained indicated 
that with a "tickler" feed back placed in ' the 
plate circuit of the detector tube and coupled 
to the secondary of the transformer signal 
strength could be increased three or four 
times. Accordingly, a set was constructed 
incorporating this idea with surprising results. 
Stations moo miles or more distant came 
through with loud speaker volume, using 
only one stage of audio and an inside antenna 
about 20 feet long. These results were so 
gratifying that comparisons were made with 
several standard . make neutrodynes, and it 
was found that the sensitivity of this set was 
much greater. It also possesses several 
distinct advantages which will be taken up 
after the constructional details have been 
considered. 

DETAILS OF THE CIRCUIT 

IGURE 4 shows the wiring diagram using 
one stage of audio-frequency amplification 

which will be found sufficient for most pur- 
poses. However, another stage may be 
added, or, better yet, the output from the 
first stage may be put into a push -pull 
amplifier. 

C is a .000 I mfd. fixed condenser in series 
with the antenna, the purpose being to enable 

FIG. 2 

long or short antennas to be used. C is 
connected to the 25th turn of coil Lo. 

Lo is a single layered coil wound on a three - 
inch hard rubber tube, and consists of 5o 
turns of No: 20 double silk covered wire. 

Co and C2 are .0005 mfd. low loss vari- 
able air condensers. The ones used in experi- 
menting were made by the National Company 
and were very good, owing to their extremely 
low loss and vernier dials. A vernier control 
is almost necessary as the set tunes very 
sharply. The rotor plates should be con- 
nected to the filament sides of the tubes in 
order to avoid body capacity when tuning. 

HOW TO BUILD THE R. F. TRANSFORMER 

THE radio -frequency transformer with re- 
generation, is shown in Fig. 5. A is the 

flat wooden form which has a groove con- 
taining the primary. The groove is about 
g of an inch wide ands of an inch deep, in 
which is wound 24 turns of No. 3o double 
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cotton covered wire. B is a 3 -inch hard 
rubber tube wound with 77 turns of No. 20 
double silk covered wire. C is the tickler 
coil. It may either be of the ball rotor type, 
or may be constructed as shown, from a piece 
of wood. It is set as close to the end of the 
secondary as is convenient. On this form is 

wound 20 turns of No. 28 double silk covered 
wire. 

A patent is pending on the design of this 
R.F. transformer. Those who manufacture 
this coil commercially call it a "regenaformer." 

L I must be placed in the low potential side 
of L 2 , i.e. the end which is connected to the 
filament. 

Rg , the grid leak is about 22 megohms, 
although as tubes vary different values should 
be tried. 

Cg, the grid condenser, has the usual value 
of .00025 mfd. 
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'I he 
ing. 

A SIMPLE LAYOUT OF THE PARTS 
instruments are spaced generously to allow simplicity in wir- 
The constructor can greatly improve on this arrangement 

C is a fixed 0.002 mfd. mica condenser used 
to by -pass the radio frequency. 

T is an ordinary audio -frequency trans- 
former of any good standard make. 

Separate rheostats are shown. However, 
if uv -199 tubes are used, the radio -frequency 
amplifier and the audio -frequency amplifier 
may be operated from the same control. 

N.C., the neutralizing capacity, may best 
be purchased. One plate is connected to the 
grid of the amplifier, while the other goes to 
the 18th turn of the secondary of the radio - 
frequency transformer (18 turns from the 
end of the coil connected to the filament). 
This connection may be conveniently made 
by lifting the 18th turn with a knife, scraping 
the insulation off, and soldering a lead to it. 

DETAILS OF ASSEMBLY 

COMMON A and B batteries are used as 
indicated. 

In making connections, the grid leads should 
be kept short, and well away from plate leads. 
Be sure that one side of coil Lo goes to the 
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The curve shows dial settings for various wavelengths 
of the radio frequency tuning combination when a 

National .00035 max. mfd. condenser is used 

negative side of the A battery, while one side 
of coil L2 goes to the positive side of the A 
battery, as shown. This is important for 
maximum signal strength. 

These two coils, Lo and L2, must be mounted 
at right angles and in such a manner that a 
line drawn through the axis of one passes 
through the center of the other. This will be 
true, if they are both the same distance 
behind the panel. 

The first tube is shown mounted between 
the two condensers. This is to make the 
leads carrying the radio -frequency currents 
as short as possible. 

After you have constructed the set accord- 
ing to the directions, the first thing to do is to 
see whether it is acting normally and is ready 
to neutralize. Turning the tickler coil should 
give a "pluck" in the receivers (of course, 
antenna and ground should be connected, and 
the tubes lighted to the proper brilliancy.) 

LIST OF PARTS 

Apbroximate Price 

2 National condensers with Velvet Vernier 
dials 

3 uv -I99 tube sockets 
I Audio transformer 
I Neutralizing condenser 
2 3o ohm rheostats 
I Grid leak and condenser 
3 UV-199 tubes 
2 222 volt B batteries 
3 Dry cells 
I .002 mfd. fixed condenser 
I .000l mfd. fixed condenser 

s12.00 
2.25 
5.00 

.25 

. 6o 
1.00 

" 15.00 
3.00 
1.50 
.40 
.40 

$41.40 
Antenna coil and regenaformer may be con- 

structed, or may be purchased from the National Co. 
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4 
+45V +A -A 

-B 
FIG. 4 

Circuit diagram of the receiver. One stage of audio is indicated 

Also, the tickler may be turned to a position 
where the placing of a moistened finger on the 
plates of the condenser which go to the grid 
leak will give the same plucking sound. This 
is the "finger test" for oscillation. The above 
tests show that the tickler will perform its 
function, which is bringing the secondary cir- 
cuit of the radio -frequency transformer close 
to the point of oscillation. 

When these tests have satisfactorily been 
performed, the next thing to do is to neutral- 
ize the capacity of the first tube so that even 
if the tickler does make the secondary cir- 
cuit of the R. F. transformer oscillate, no 
radiation will be sent out to disturb other 
listeners. 

-A +A 

HOW TO NEUTRALIZE THE SET 

+45V. 

IN ORDER to neutralize the set, a loud 
signal must be tuned in. Then remove the 

first tube, stick a piece of paper on one of the 
filament prongs, and replace it in the socket. 
An audible signal should be heard when the 
tube is removed. With the. tube in its socket, 
without the filament lighted, move the neu- 
tralizing capacity until the minimum signal 
is obtained. 

In this process, body capacity bothers one 
considerably, and a stick is very useful in 
setting the neutralizing condenser to the best 
value. If no point of minimum signal is 
found by these adjustments, then the connec- 

BEHIND A PANEL 
The circuit shown in the diagram above, built behind a panel. This set up uses 

two stages of audio -frequency amplification 
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THE PANEL 
Of the four tube circuit. A voltmeter to record filament 
potential is a good addition to the panel equipment 

tions of the primary Li must be reversed and 
the process repeated. Another method of 
neutralizing is to set the tickler so that the 
secondary of the RF. transformer is near the 
oscillation point, then if turning C to any 
position gives oscillations the set is not neu- 
tralized. 

The following suggestions as to tuning in 
distant stations may be helpful. With the 
tickler coil set at such a position that touching 
the stationary plates of the condenser marked 
C2 in the wiring diagram gives a "pluck" in 
the phones, turn C2 slowly until a whistle is 
heard. This is the carrier wave of the 
sending station beating with the wave you 
are generating in the secondary circuit. 
Now turn C until the whistle is loudest, 
adjust Lp, the "tickler," until this beat 
note disappears, and by very slightly re- 
adjusting the two condensers the station 
will be heard. 

i// 
ni 

THE ADVANTAGES OF THIS 
RECEIVER 

TH I S set has several 
11 distinct advantages. if 

it is neutralized at all, 
there is no radiation what- 
soever. This alone is 
enough to recommend it, as 
the radiation nuisance at 
present is sufficient to 
spoil many excellent con- 
certs. 

lt is extremely selec- 
tive, and will bring in 
distant stations dúring 
local broadcasting. One 

can see how this is possible by referring to 
Fig. 6, which although it is a resonance curve 
of the radio -frequency transformer without 
regeneration when C2 only is changed, gives a 
very good idea of the circuit's selectivity. 
With regeneration, the set tunes even sharper 
than is here indicated, and has a much greater 
amplification, something like 20 or 3o instead 
of io. 

It is sensitive enough to tune in distant 
stations which are above the noise level. I t 
should be understood by the readers that when 
signals get so weak that static and interference 
are as loud as the signals themselves, no 
receiver can tune them in. 

Tuning is accomplished by obtaining beat 
notes with the transmitting station, which is 
much easier and quicker than twisting the 
dials of a silent set, hoping that the right 
combination may be found. 

The dial readings of condenser C2 may be 
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UNDERNEATH THE SUB BASE 

,¿w 

Is a great part of the wiring in this set up, of which the reverse side is shown on page 285. A 
much neater wiring job than usual is attained by this method, although it takes some time and care 
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taken for different stations and will remain 
the same even though the set is used on 
different antennas. 

In conclusion, it should be stated that the 
special radio -frequency transformer described 
is designed for a uv -199. tube, although others 
whose grid- filament capacity is small may be. 
used. Therefore, the Myers tube should work 
equally well. However, for the second and 
third tubes, i.e. the detector and audio 
frequency amplifier, any good tubes may be 

used -in fact, more volume can be obtained 
if a UV -20I -A tube is used for the audio - 
frequency amplifier. 

"I'he receiver described is, no doubt, de- 
serving of much more praise than has been 
given, especially concerning range, non - 
radiating properties, and quality of signals. 
However, as hook -ups too highly recom- 
mended are almost always looked upon with 
suspicion, the author hopes that the incentive 
to construct this set will have resulted from 
the fact that a design of a tuned radio - 
frequency has been found which performs as 
predicted by mathematics. 

rol 

FIG. 5 

WHEN YOU HEAR ENGLAND - TELEGRAPH US 

DURING the International Radio Broadcast Tests, from 
November 24th to 30th, a tremendous number of radio en- 

thusiasts are going to be listening for the programs of foreign 
broadcasting stations. Each evening of the tests, the RADIO 
BROADCAST LABORATORY at Garden City will be hooked up 
to London by direct radio connection through the Radio Cor- 
poration of America station at Rocky Point, Long Island. We 
can flash a message to London and have an acknowledgement in 
less than thirty seconds. When you hear the call letters and 
program of the foreign broadcasts, step to your telephone and 
send us a prepaid telegram with the following particulars: call 
letters and names of stations heard, degree of audibility, and 
your own name and address. Both telegraph companies have 
made special arrangements to rush messages about the tests direct 
to the LABORATORY at Garden City. Address them RADIO 
BROADCAST Magazine, Garden City, New York. 
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Radio Sets for the Blind 
News of a Non -Partisan, Humanitarian Campaign to Put a Radio 
Receiver in the Hands of Every Blind Person in the United States 

BY A MEMBER OF RADIO BROADCAST STAFF 

BY THE time this issue of RADIO 
BROADCAST reaches the reader, the 
American Radio Association's cam- 
paign to put a radio set in every 

home throughout the United States where 
there is a blind person who cannot afford to 
purchase a set, will have gotten well under 
way. This campaign has the prospect of 
becoming the biggest beneficial achievement 
that has crossed the threshold of the radio 
world. Quick to foresee the immense possi- 
bilities for the blind that lay in radio, this 
young organization rapidly growing in power 
has stepped to the front and' by a touch of 
the magic wand has actually inaugurated one 
of the most humane and far -reaching cam- 
paigns that has been attempted in some time. 

This campaign had its inception in the 
mind of Alfred M. Caddell, who, when he 
wrote "A Man Who Built a Set He Has Never 
Seen," published in the June, 1923, RADIO 
BROADCAST, determined that he would devote 
his energy toward bringing radio into the lives 
of the blind wherever it was possible to do so. 
As Mr. Caddell aptly put it, the coming of 
radio meant the dawn of a new found sense 
for the blind. Later, when he organized the 
American Radio Association, he saw a means 
of putting this determination into effect. As 
secretary of the Association, he invited the 
coöperation of the American Foundation for 
the Blind, a national as- 
sociation of associations 
which minister to the 
blind, and with that 
assured, enlisted the 
coöperation of the New 
York Herald - Tribune, 
The Chicago Tribune, 
and other newspapers 
throughout the 
country in an effort to 
make the campaign a 
national success. He 
formed an Honorary 
National Committee 
headed by President 
Coolidge, and the pre- 
liminaries of the cam- 
paign began to give 
way to actual accom- 
plishments. 

Inasmuch as the campaign was to be na- 
tional in scope, it was decided to wait until 
the Presidential election was out of the air 
before launching it officially. Therefore the 
date of opening was set for Thursday, Novem- 
ber 6th, when it was launched in the news- 
papers and by the various broadcasting 
stations throughout the country. Arrange- 
ments have also been made for able speakers 
to tour the country and appear at the various 
broadcasting stations. 

It is planned that each newspaper partici- 
pating in the campaign will acknowledge and 
be responsible for all funds collected by it. 
The funds will later be groilped into one na- 
tional total to be spent by the American 
Foundation for the Blind under the direction 
of an Advisory Committee, which will in 
effect be a technical- radio committee, on 
which it is planned the Bureau of Standards 
will be represented. The money raised will 
therefore be spent impartially and to the 
greatest possible advantage. Every dollar 
that the public subscribes will be spent for the 
purpose for which the campaign was origin- 
ated, the administration expenses of the cam- 
paign being borne by a man who is thoroughly 
in sympathy with the undertaking. More- 
over, to insure national confidence in the 
campaign and to account for every dollar 
turned into the national fund by the news- 

papers coöperating in 
the campaign, a well - 
known firm of public 
accountants will audit 
the books and present 
to the public a detailed 

certified account of 
the campaign. 

Officially, the name 
of the campaign will 
be: "The ARA Radio 
Fund for the Blind," 
and the slogan: "Let 
the sighted help the 
sightless via radio." 
Contributions may 

be sent directly to 
the American Radio 
Association, 5o Union 

ALFRED M. CADDELL 
Secretary American Radio Association 

Square, New York 
City. 
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Shake Hands With the "R. I." 
The Problems, Pleasures, Tribulations, and Experiences 
of the Department of Commerce Radio Inspector -What 
Happened During the Years of Radio Growing Pains 

BY HOWARD S. PYLE 

DEAR SIR: 
I still can obtain no satisfaction from your office 

in clearing up the radio situation in Podunk. The 
amateur nuisance is unbearable, and we demand 
some relief. We urge you to send a man immedi- 
ately to investigate. You say it is `ships.' This 
is preposterous, as reference to your map will show 
our city to be located twenty miles from the ocean - 
there are no ships in Podunk. 

Yours truly, 
GEORGE SMITH. 

APLEASANT start for a rather doubt- 
ful day, is it not? Yet this is what 
the heavy -eyed Radio Supervisor of 
your district is confronted with as 

he wearily takes 
his place at his 
desk to com- 
mence the daily 
grind. He comes 
to his office, not 
refreshed by a 
restful night's 
sleep, but dog - 
tired from a four 
or five hour vigil 
the night before, 
checking the fre- 
quencies of the 
various stations 
within range of 
his sensitive re- 
ceiver. Not once 
in a while but 
every night, does 
he do this; not 
occasionally does 
he receive an irri- 
tating communi- 
cation such as 
opens this article, 
but he gets num- 
bers of them daily. And you, in the comfort of 
your fireside, complain bitterly at a few annoy- 
ing splashes of static or an occasional ship trans- 
mittal which interferes with your pleasure. 
Maybe you write your district Supervisor, 

demanding some immediate action, and then 
grumble at the inefficiency of Governmental 
services if an inspector does not appear at 
your home the following evening ready to 
devote his entire evening to your interests. 
Suppose you pick a comfortable chair, get a 
fresh cigar and read on -meet your District 
Supervisor and his radio inspectors. An 
insight into the workings of the Radio In- 
spection Service of the United States Depart- 
ment of Commerce will give you a new respect 
for the men who are laboring many hours a 
day that your evening's pleasure may be 
uninterrupted. 

In 1912, radio communication was limited 
to communica- 
tion to and from 
vessels on the 
Great Lakes and 
on the high seas, 
and between a 
few points on 
land. A number 
of companies con- 
trolled this serv- 
ice. When the 
rapid increase in 
radio stations 
came, petty con- 
troversies often 
came up between 
operators, and in 
numerous cases 
these original 
small arguments 
grew into serious 
affairs. A ship of 
one company, for 
example, refused 
to handle busi- 
ness with a ship 
or shore station 

of a rival organization. Worse, efforts were 
often made so to interfere with a competitor's 
operations to prevent his handling legitimate 
traffic. 

Foreign vessels as well as those of 

THE RADIO INSPECTOR AT WORK 
Emery H. Lee, one of the radio inspectors attached to the 
New York office is checking up the wavelength of an amateur 
operator's station, using a standard Department of Commerce 
wavemeter. The station license is on the wall and the opera- 
tor's license in the frame. to its left, both issued by the Depart- 
ment of Commerce, is next to it. The revealing sign and crêpe 
on the burned -out transmitting tube tell their own story of 

the price the amateur pays for his hobby 
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United States registry were then fast adopt- 
ing radio telegraphy. No provision for in- 
tercommunication with vessels of different 
nationality existed. Briefly, radio communi- 
cation up to 1912 was entirely unorganized. 
The problems presented by the increase in 
stations and the attitude of competing inter- 
ests grew so menacing, that the Government 
found it imperative to interfere in order to 
protect its military signalling, and to gain 
some control over commercial traffic. Ac- 
cordingly, an "Act to Regulate Radio Com- 
munication" was introduced and in due course 
of time became a law, in 1912. Among the 
various important provisions in this act was 
an article requiring all stations to inter- 
communicate regardless of the radio system 
employed. l t was further provided that 
every radio transmitting station must be 
licensed by the Secretary of Commerce, and 
be operated only by operators examined and 
licensed by him. Certain technical limi- 
tations were placed on such stations, and in 
order that the law might be enforced, it was 
necessary to create a force of inspectors who 
would personally inspect each such station. 
1 t was found desirable to have these inspec- 
tors conduct examinations to determine the 
qualifications of an applicant for a radio 
operator license. Nine radio districts were 
established, with headquarters in the impor- 
tant industrial center nearest the central part 
of the district. 

WHERE THE INSPECTORS ARE 

'THESE nine districts, with some slight 
I changes of headquarters as demanded by 

varying conditions, are the same to -day. The 
present headquarters offices are located in 
New York City, Boston, Baltimore, Atlanta, 
New Orleans, San Francisco, Seattle, Chicago, 
and Detroit. A radio inspector, who was re- 
quired to be a highly skilled technician, was 
assigned to each office, and in a few instances, 
assistants were also provided where the duties 
were extremely heavy, such as at New York. 
A Chief Radio Inspector, with offices in 
Washington, presided over the nine districts, 
and still does. He acts under the direction 
of the Secretary of Commerce, through the 
Commissioner of Navigation. 

At the time of the formation of this branch 
of the Government service, a radio inspector's 
duties were to inspect each radio transmitting 
station in his district periodically; hold 
frequent radio operator license examinations 
and conduct periodic examinations in the 
larger cities throughout the district. In 1912 

but comparatively few shore stations existed, 
and not many vessels carried radio apparatus. 
Since he had a consequently small number of 
embryo operators to examine, a radio inspec- 
tors' duties were not arduous. 

Radio has grown steadily since the for- 
mation of this service. Just prior to the war, 
practically every vessel of any size at all 
carried apparatus. There were numerous 
shore stations in each district. Thousands 
of amateur stations existed throughout the 
country. Many private concerns owned 
radio stations for communicating only between 
their various plants and offices. All these 
stations were required by law to be inspected 
and licensed, and these tasks fell to the radio 
inspectors. An increase in the personnel was 
sadly needed but not forthcoming from Con- 
gress. The Department of Commerce Radio 
Service was forced to struggle along as best 
it might with the limited funds and personnel 
at its disposal, while radio was growing in 
importance and popularity daily. All this 
was before the inception of radio broadcasting. 

AND THEN CAME BROADCASTING 

SHORTLY following the new start of 
commercial radio telegraphy in the 

United States at the close of the war, the 
results of experiments made with radio tele- 
phone systems for military signalling became 
public property. l t was not long before a 
few radio broadcast stations appeared. The 
public were inclined to be a bit dubious at 
first, but almost overnight, the flame of popu- 
larity swept the country and the demand for 
radio apparatus and broadcasting service 
was phenomenal. Stations for transmitting 
entertainment, education, news, etc., sprang 
up all over the country, and for each such 
transmitting station; thousands of receiving 
sets were installed. Under the law of 1912, all 
transmitting stations must be inspected and 
licensed. Each must be operated by properly 
licensed operators. These additional duties 
were added to the radio inspectors' already 
heavy burden. No provision was made in the 
1912 law to cover radio telephone stations. 
The Radio Inspection Service had to draft 
suitable regulations to cover the new situation. 
A few additional inspectors were obtained 
through an emergency measure. 

No sooner were the enormous problems 
which the broadcast situation had presented 
untangled to some degree, than a new menace 
made itself known in the flood of letters that 
began to pour into the district inspection 
offices, The public was becoming educated 
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in the new science, and had discovered with 
some surprise and much indignation that there 
were other signals in the air than those ema- 
nating from broadcast stations. 

THE PUBLIC DISCOVERS INTERFERENCE 

THE new listeners frequently had to con- 
tend with the code signals from near -by 

amateur stations, from ships and shore sta- 
tions, and from high power transoceanic 
stations. An amateur radio station owner, 
was a personality- someone who could be 
readily visualized, 
whereas to a large 
number, the vessels, 
high power stations 
and the like were but 
a dim mental picture. 
The tide of public 
opinion turned 
against the amateur, 
for it was assumed 
that all interference 
from code transmis- 
sions must come from 
him. There were 
about twenty thou- 
sand transmitting 
amateurs in the coun- 
try, nearly three 
thousand radio 
equipped vessels, and 
about fifteen hundred 
commercial shore sta- 
tions scattered be- 
tween the coasts. 
Those with broadcast 
receivers got .a lot of 
interference. Broad- 
casting had been 
assigned wavelengths 
of 36o and 400 
meters. With amateurs 

the radio inspectors rolled up their sleeves 
and "dug into it." lt was soon found that by 
far the majority of letters dealt with inter- 
ference, real or fancied, from amateur trans- 
mitters. This called for individual investi- 
gations which entailed an unbelievable 
amount of work. Due to the insufficient 
travel appropriation provided, it was neces- 
sary to permit such complaints to pile up until 
those from some certain territory became 
exceedingly insistent and numerous, and then 
the radio inspector would proceed to that 

community, and by 
working all day and 
far into the night for 
several days, would 
get the tangle some- 
what straightened 
out. Meanwhile, 
complaints from some 
other section would 
pile up and on his 
return there would 
be a goodly number 
of' investigations to 
conduct in other sec- 
tions. Between trips, 
and while- actually 
traveling, it was also 
necessary that he in- 
spect ship and land 
stations and hold ra- 
dio operator examina- 
tions. 

\\Then "Something Ought to be 
Done About Something" 

Radio folk have gotten into the habit of 
writing to the Radio Supervisor in their dis- 
trict. The broadcast listener may have 
trouble with an interfering power line near by, 
or perhaps it is a neighboring code amateur 
whom they suspect of high radio crimes and 
misdemeanors. Forthwith, he writes to the 
Radio Supervisor. If ships pound in over 
the loud speaker, or if static is excessive, the 
inspector hears of it. Many there are who 
have dealings with the inspector, and this 
article may help to make that person a bit 
more of an entity. Mr. Pyle has been an in- 
spector himself. He was attached to the 
Eighth District Headquarters at Detroit for 
some time. The entire radio staff of the 
Department of Commerce is rendering yeo- 
man service to the country, and the magni- 
tude of the task they are trying to accomplish 
with a pitifully small staff is not generally 
appreciated. The Department needs ade- 
quate running and administration appro- 
priations, sufficient to care for the enormous 
expansion of its tasks. These, Congress has 
steadily refused. -THE EDITOR. 

on 200 meters, and 
ships on 300, 45o, and boo meters, and taking 
into consideration the huge number of non- 
selective radio receivers (those subject to 
maximum interference) which were unloaded 
on an unsuspecting public, it naturally fol- 
lowed that the reception of the radio pro- 
grams was not all that could be desired. 
The public was indignant. They did not 
propose to have their outlay rendered useless 
if it could be prevented. Accordingly, letters 
of protest were the first step. The problem 
of where to direct them was soon solved. 
Then, such a bulk of mail entered the radio 
inspectors' offices that it appeared next to 
impossible even to begin to handle it. But 

THE AMATEURS' 
TROUBLES 

`T H E amateur prob- 
1 lem finally became 

so acute, that the 
amateurs themselves 
felt they were in 

danger of extinction, so strong was the 
flood of public opinion against them. In 
spite of their splendid war services and 
other contributions to the art, such power- 
ful influences were brought to bear as to 
make their position extremely precarious. 
They accordingly, voluntarily established a 
"silent period" from seven to ten -thirty P.M. 
daily, when they would shut down their 
transmitters to enable the new listeners to 
receive the broadcast entertainment without 
interference. This in a way, was successful, 
but the interference from the few who would 
not fall in line with their more far -sighted 
brothers, and from other sources, made it 
necessary for the Department of Commerce 
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through regulation, to impose compulsory 
silent hours of from eight to ten -thirty P.M., 
local standard time, and during local church 
services on Sunday mornings, on all amateur 
stations. 

MORE LABORS FOR THE INSPECTORS 

IN NO time at all, a new flood of letters 
poured in. The amateurs were accused of 

violating the silent period provision of their 
station licenses, particularly in points remote 
from radio inspectors where they thought they 
would not be apprehended. Nothing for it 
but the radio inspector must extend his day 
four or five hours more, and arrange to listen 
in nightly in an endeavor to locate the offend- 

ers. Congress would not appropriate funds 
for the necessary equipment, so, out of his own 
meager salary, the inspector purchased elabo- 
rate receiving equipment -often costing 
several hundred dollars -in order that he 
might efficiently serve his public. After a few 
weeks of such monitoring service it was found 
that much of the interference came from a 
number of broadcast stations transmitting 
on the same wave. Accordingly, Mr. Radio 
Inspector was called into consultation with 
his Chief at Washington. New regulations 
were drafted, providing a re- allocation of 
wavelength bands for broadcast purposes. 
These covered the wavelengths' from 222 
meters to 545 meters, and a zoning system was 

worked out to provide the 

EVERY RADIO STATION ABOARD SHIP 
Has regularly to be inspected by the radio service of the Department 
of Commerce. The inspector checks the wavelength adjustment 
of the transmitter, and tests the storage batteries which furnish 
auxiliary power in case of accident to the ship's generators. He also 
tests the telephone from the radio room to the bridge. At practi- 
cally all ports of entry in this country, the Department of Commerce 
inspects each ship each trip it makes into that port. This service 
alone would keep a large inspecting staff busy, but in addition to 
ship inspection, the inspectors have to inspect amateur stations of 
a certain grade, commercial shore stations, broadcasting stations, 
conduct license examinations for amateur and commercial operators, 
and investigate violations of the radio laws. The ship being in- 

spected is SS Maracaibo 

minimum interference between 
stations. 

Returning to his office, the 
radio inspector with his insuffi- 
cient clerical force, was faced 
with the task of explaining by 
letter to each broadcast station 
in his district the proposed 
changes, and calling in the nu- 
merous licenses for amendment. 
Relief from inter -station inter- 
ference was immediate, but still 
the letters poured in, accusing 
amateurs of violations of quiet 
periods. Back to his receiver 
for Mr. R. I. And this time the 
problem had taken a new and 
more serious form. American 
and foreign ships were causing 
a tremendous amount of inter- 
ference, practically blanketing 
the entire country, with their 
transmittals on 300, 45o and 
600 meters. 

REAL CODE INTERFERENCE 

THE problem this time was 
very real. A quiet period 

could not be imposed upon com- 
mercial radio services to accom- 
modate those who wished to be 
entertained. Furthermore, ra- 
dio was the only means of com- 
munication from shore to a 
vessel at sea. Recourse to the 
laws showed that the transmit- 
tals were within the require- 
ments in every way. I t was 
then decided to request the ra- 
dio operating companies to have 
their vessels keep away from 300 
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and 45o meters, at least be- 
tween seven and eleven P.M. 

daily. An additional wavelength 
of 706 meters was provided for 
them, away from the broadcast 
band. Theoretically, this was 
ideal, the companies expressed 
their desire to coöperate and - 
the individual operators going 
to sea used what they saw fit in 
regard to wavelengths available. 
Accordingly, practically no relief 
was noted. This was communi- 
cated to the complaining parties 
as fast as letters of complaint 
arrived. lt was inconceivable, 
even to the most intelligent peo- 
ple, that a little vessel, tossing 
on the waves hundreds -even 
thousands of miles from their 
firesides could raise such havoc. 
It was so much more readily 
understandable how an amateur 
in the same town could cause 
the interference. Accordingly, 
the radio service was often ac- 
cused of being in league with the 
amateurs against the broadcast 
listeners, or "BCL's" as they 
grew to be known. 

DIPLOMACY AMONG THE INSPEC- 
TORS 

293 

INSPECTING A BROADCASTING STATION 

wESJ, the Third Avenue Railway station in New York, being tested 
by a radio inspector from the New York, or Second Radio District. 
The wavelengths of all broadcasters are very carefully watched by 

the government inspectors THE radio inspectors then 
adopted new tactics. When 

a complaint against an amateur station 
was filed, the complainant was requested 
to furnish the name and address or official 
radio call letters of the offending station. 
Where they could do either, the amateur 
was directed by the inspector to get in touch 
with the complaining party and endeavor to 
come to some amicable agreement. Where 
call letters or names were lacking, the com- 
plainant was respectfully requested to get 
this information before it would be possible to 
assist him. 

Contrary to being a practical solution, 
letters from the amateur side began to in- 
crease. It was claimed that no understanding 
could be reached with the BCL's; they were 
for total elimination of the amateur. After 
such conferences, the amateur naturally went 
away in a "huff" leaving bad feeling on both 
sides. This often took more active form and 
many were the tales of amateur antennae cut 
down in the dead of night. lt was a feud 
second only to some of the old Kentucky gun- 

fights between the mountaineers. And be- 
tween them both, fired at from both sides and 
with no support, stood the radio inspector, 
sleepless and irritated beyond description, 
but still struggling to bring peace into this 
big new family that had been suddenly placed 
under his wing. 

The flood of mail continued. Level headed, 
clear thinking business men made threats 
over their signature that they would be 
ashamed of in any other connection than radio. 
Fair -minded, ordinarily pleasant people be- 
came most selfish and bitter. 

When all other methods had been ex- 
hausted and still the public clamored for relief, 
official Washington decided that a general 
conference of all representative radio interests 
might solve the problem. Accordingly the 
Supervisor of Radio at New York was 
directed to call such a conference. Repre- 
sentative men from the radio operating compa- 
nies and all those who were so connected were 
invited. The outcome of such an extended 
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discussion was an agreement by the radio 
operating companies, to eliminate the 45o 
meter wave on their vessels, accept the 706 
meter adjustment in its stead, and to use 300 
meters only as re- 
quired by I nterna - 

tional regulation. 
The rest given the 

inspectors was not 
for long though, for it 
was soon seen that in 
order for the broad- 
cast stations to func- 
tion properly and with 
little interference be- 
tween one another, 
they must be main- 
tained on their exact 
wavelength. lt again 
became necessary for 

has bought and paid for, from his own pocket, 
the receiving equipment which he uses for 
these measurements, and it is far more selec- 
tive, far more costly than what you term a 

Q Harris & Ewing 

W. D. TERRELL 
Chief Supervisor of Radio. 
Mr. Terrell is in direct 
charge of the inspection 
activities of the Radio Ser- 
vice, Bureau of Naviga- 
tion, Department of Com- 
merce. The country is 
divided into nine radio dis- 
tricts, each with its super- 
visor and inspectors. The 
task of administering the 
radio law has grown to tre- 
mendous proportions since 
the beginning of broad- 

casting in 1920 

O. R. REDFERN 
Supervisor of Radio, Sev- 
enth District. With head- 
quarters at Seattle, Mr. 
Redfern has charge of 
radio affairs in Oregon, 
Washington, Idaho, Mon- 
tana, Wyoming, and the 

Territory of Alaska 

R. Y. CADMUS 

Supervisor of Radio for the 
Third Radio District. His 
office is in Baltimore and with 
some exceptions he has con- 
trol of the states of New 
Jersey, Pennsylvania, Dela- 
ware, Maryland, Virginia, and 

the District of Columbia 

the radio inspector to return to his monitor- 
ing of the air, this time to check the wave- 
lengths of the broadcast stations and to notify 
those which had slipped from their assigned 
frequencies. This service proved so valuable, 
both to the broadcast stations and the listening 
public, that it is being maintained voluntarily 
by the various district Supervisors who are 
devoting their entire evenings to such work 
in order that you may have better broadcast- 
ing. There is no additional remuneration 
for this work, it is entirely voluntary. And 
remember too, that except in rare cases, where 
sufficient money could be "borrowed" from 
other office appropriations, the radio inspector 

CHARLES C. KOLSTER 
Supervisor of the First 
Radio District at Boston, 
which comprises Maine, 
New . Hampshire, Ver - 
m o n t , Massachusetts, 
Rhode Island, and Con- 

necticut 

"good" broadcast receiver. lt has to be. 
The devotion to duty of the men in the 

service is remarkable: The writer will always 
be grateful for the year which he was privi- 
leged to serve among them. The salary is 
insignificant. Much more has been tendered 
the inspectors by outside firms, but the 
majority prefer to stay and conquer your 
problems and to take such satisfaction as they 
may find in the fact that they are beyond a 
doubt doing more to give you better radio 
than any other individual or group in the art. 
Think of them as human, and think twice 
before you write a hastily worded and sar- 
castic letter. 
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The Log of a Radio Hobo 
The COVERED WAGON in the Middle West, Which Captain Irwin Calls a 
Radio Paradise -Radio and the Farmer -The Farm Offers a Great Field 
for Radio Salesmen -News of the COVERED WAGON on the Radio Circuit 

BY CAPTAIN JACK IRWIN 

SOM E BODY is asleep at the switch. 
When I started on my travels in the 
RADIO BROADCAST COVERED WAGON, 
one of the objects of the journey was 

to ascertain first hand from the farmer ex- 
actly what radio was doing to assist him in his 
business and to amuse him in his leisure. 
1 have listened daily to the broadcasting of 
produce market reports and imagined that 
the farmers were 
equipped to re- 
ceive this informa- 
tion, and the 
weather forecasts. 
What do we find? 
After traversing 
more than one 
thousand miles of 
highway through 
some of the finest 
farming districts 
of the Eastern and 
Middle Western 
states we find that 
less than five per 
cent. of the farmers 
are equipped with 
radio receivers. 
We looked for mile after mile in vain for the 
familiar antenna on farm buildings. We 
stopped frequently at ranches where the fields 
and buildings indicated prosperity and the 
outward signs pointed to luxury within, but 
seldom did we find what we searched for. 

Inquiries made during these visits proved 
that it was not lack of interest in radio matters 
that led to the absence of radio facilities. In 
almost every case great interest was shown 
and a keen desire expressed by both old and 
young for a broadcast receiver. We have 
been asked over and over again what receiver 
was best adapted for a particular need. 
Fortunately, with the complete equipment 
we carry on the COVERED WAGON, we were 
able to make suggestions based in many cases 
upon results obtained on the premises of the 
people interested. Unlike many of the fans 

in the towns and cities, the rural prospective 
radio owner is not inclined to interest himself 
in assembling a receiver from parts made by 
himself or purchased. He prefers to learn of a 
complete manufactured receiver that will 
bring in reasonably distant stations. To such 
interested persons 1 have always put the same 
question. Have they searched for their re- 
quirements in the pages of radio magazines, 

or have they 
shopped for radio 
receivers in their 
visits to town ? 

The answer has al- 
ways been invari- 
ably the same. 
They felt that 
what they had read 
about radio only 
left them confused, 
and their visits to 
dealers made them 
more so, as the 
latter claimed such 
extraordinary re- 
ceptive qualities 
for their product 
that the farmer 

was skeptical. In other cases we found pro- 
spective purchasers waiting for some immed- 
iate neighbor to install a set, which "he would 
do this fall" and if he was successful, well, " I 

guess we will get one like it." The army is 
not the only place they "pass the buck!" 

PREPARING A 

Better known in the army as 
and the WAGON at the side 

transconti 

"MULLIGAN" 
"slumgullion." Captain Irwin 
of a road in Kansas on his 

nental trip 

THESE FARMERS SHOULD HAVE BUSY ANTENNAS 

IT IS reasonable to expect that the condi- 
tions that I have found on the main tra- 

veled highways must prevail in less settled by- 
ways to which my limited itinerary does not 
permit a visit. 1 think that both the manu- 
facturer and the retailer are overlooking one 
of the most promising fields in the radio 
business. Farmers are almost waiting to be 
convinced that the set offered to them is the 
one that will produce the results that they 
anticipate for their money. From the expe- 
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rience of the writer it would seem that the 
old itinerant tinware peddler with his wagon 
could be resurrected to advantage in the re- 
tailing of radio apparatus in rural commun- 
ities. Without exaggeration, we could have 
sold our sets on our WAGON dozens of times 
after giving demonstrations in farmyards. It 
is my personal opinion that the dealer must 
devise other methods than those now prevail- 
ing to reach one of the most receptive markets 
open to the radio industry. The farmer may 
purchase almost every other commodity he 
equires by mail, but when it comes to a radio 

receiver he must be shown. 

MUNICIPALLY OPERATED RADIO 

IDISCOVERED in Detroit to what extent 
broadcasting was employed as a public util- 

ity. The COVERED WAGON arrived in that city 
on the eve of the annual international motor 
boat races. The evening before the opening 
day, several mysterious looking wagons were 
drawn up along the river bank, each shrouded 
in coverings that hid the contents. Sub- 
sequently we learned that these wagons were 
owned by the Detroit Parks and Boulevards 
Department and contained broadcast re- 
ceivers, each with a huge wooden horn to be 
used in announcing the results of the races to 
the assembled spectators. We found that 
every public park in the city would be similarly 
furnished with such receivers. They had 
not been especially installed for the important 
motor boat events, but had been designed and 
installed by the municipal authorities to 
broadcast the band concerts from Belle Isle, 
one of the largest and most beautiful city 
parks in the world. By means of these 
mobile receivers and giant loud speakers, 
citizens of the city in every park or public 
gathering place in Detroit could enjoy the 
band concert. This utilization of radio saved 
the city the expense of furnishing several 
bands for its parks. The idea originated with 
General Heckle, Commissioner of Parks and 
Boulevards, who had learned from practical 
experience during his service in the war of the 
advantages of radio. 

THE POLICE "STATION" 

'THE city owns and operates a transmitting 
I station at police headquarters. From 

this station was broadcast frequently particu- 
lars of any crime. Every precinct station 
throughout the city was equipped with a 
receiver and loud speaker, thus enabling the 
officers on duty in each station simultaneously 
to learn of the details of newly reported 

crimes as they were filed at headquarters. 
For instance, as each stolen automobile was 
reported, the number of the . license, engine, 
and the make of the car was broadcast with 
other essential information that would lead 
to its recovery. Officials assured me that a 
very large percentage of stolen cars had been 
recovered as a result of this up to date method. 
This station has the most appropriate call 
letters of KoP ! 

Another excellent use the city finds for this 
municipal station is in connection with the 
city owned street cars. The repair trucks and 
cars of the railroad are equipped with receivers 
operated with a loop. When a breakdown 
in the system occurs, the broadcast station 
calls the number of the repair crew responsible 
for that section of the road and supplies the 
particulars of the trouble and the locality. 
The police department has equipped several 
speedy patrol automobiles for rapidly trans- 
porting police reserves to the scene of such 
hold -ups. These fliers, as they are called, are 
also equipped with radio receivers that enable 
the crew to keep in constant touch with head- 
quarters. Radio has been so successful in 
solving communication problems in the city 
management in Detroit that it is planned 
further to utilize the new system by extend- 
ing its use to the public schools. 

THE GREAT LAKES ARE A RADIO PARADISE 

OUR journey has progressed as far as the 
Great Lakes, and we envy the diversified 

programs that citizens of this region of the 
Middle West enjoy. Not only are they plenti- 
fully supplied with excellent broadcasting 
stations in their own particular zone, but their 
central locality enables them, with even small 
receiving units, to bring in programs from the 
Atlantic and far West stations. While listen- 
ing in for a couple of hours each evening, a fan 
can gather in a dozen or more excellent stations. 
The fact that the division of times also adds 
to their advantage enables the Great Lakes 
fan to obtain DX without sitting up until the 
wee sma' hours, as his brother fan in the East 
must do. While the night is yet young he 
can hear the Atlantic stations sign off and 
turn his dials for Western stations working, 
say, on mountain time. At this time I am 
particularly enjoying these advantages. We 
have been most anxious ever since commenc- 
ing this trip to obtain distant stations in the 
particular spot we happened to be each night. 
Prior to our arrival in the Great Lakes district 
this entailed much hardship in the loss of sleep, 
which we particularly needed after driving all 
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HALF WAY POINT 
The COVERED WAGON on the Liberty Highway, 1,576 miles from New York and 1,563 miles from San Fran- 
cisco. It was in the Middle West and West that Captain Irwin found the farmers so very much interested 

in radio, but so poorly supplied with sets. 

day in the exhilarating country air, and even 
when we succeeded in warding off friend 
Morpheus we feared to disturb our temporary 
neighbors should there be fellow tourists 
near us. Excellent as broadcast music may 
be, there is a time and place for the best 
things, and a tired tourist camp is certainly 
not that place. 

THE AUTOMOBILE TOURISTS 

SPEAKING of our audiences, although 
the weather for the last two weeks (I 

am writing in early September), has been very 
chilly, we continue to meet thousands of 
automobile tourists. Some are en route home, 
but many are still touring. Each night as we 
camp in a new locality, each farther west, 
we are surrounded by a number of tourists 
whose license plates indicate that they are 
from north, south, east, and west. Wonder- 
ful companions on the trail they are. As I 

remarked in another article, I find it hard to 
write only of radio topics. The intensely 
interesting personalities we meet will long be 
remembered. Before I began this tour, I 

had read in a magazine devoted to outdoor 
life that in 1923 the estimated number of 
automobile tourists numbered several hundred 
thousand. I remember that the actual 
number seemed incredibly large and I 

made a mental note at the time that the 
writer had exaggerated, but my personal 
experience to date indicates that 1924 will 

exceed that estimate of last year. Now 
of the thousands we have met, we have not 
encountered a dozen carrying radio receivers. 
Even those who do possess receivers in their 
touring equipment do not use them often. 
A very large number are ardent fans and 
speak enthusiastically of their receptive feats 
at home. These tourists are very substantial 
citizens and the equipments are marvelous 
in ingenuity. 

Some of the cars resemble furniture moving 
vans. Heads of happy smiling youngsters 
may often be seen protruding from an auto- 
mobile load of camping equipment. Mr. 
Ford, if he could take such an extended trip 
as we now are enjoying, would have food for 
thought if he could but see what his efforts 
have led to! So far I seem to have encoun- 
tered two outstanding classes of tourists. 
One is the substantial citizen already alluded 
to, the other is the itinerant worker who 
travels in the lowly, often ancient and dilapi- 
dated Ford, works for a period in one place, 
accumulates enough capital to carry on to his 
next objective point, and then repeats the pro- 
cess. Both are well informed, not on world 
topics perhaps, but upon American national 
problems. 

In every tourist camp men and women fore- 
gather from every state and exchange amic- 
able notes upon their diversified experiences. 
Two great inventions have brought Ameri- 
cans together, the automobile and radio. 
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The International Broadcasting 
Tests 

Last- Minute Facts About the Plans for International Broadcasting During the 
Week of November 24th to 30th in the Tests Conducted by RADIO BROADCAST 

BY WILLIS K. WING 

BY THE time this copy of RADIO 
BROADCAST reaches the hands of the 
reader, the International Radio 
Broadcast Tests will be ready to 

start. The week of November 24th to 3oth 
is destined to remain long in the minds of 
radio fans because the plans this year insure 
thrills for the listener that can be secured in 
no other way. Every important broadcasting 
station in the United States, Cuba, Porto 
Rico, Hawaii,. Canada, and Great Britain 
will be "on the air" during their allotted 
time in the test week. 

We have often been asked exactly what the 
purpose of these tests is. Last year, the 
transatlantic test was primarily to find out 
whether or not the ordinary super- sensitive 
receiver could bring in the English broad- 
casters, if American transmitters on the same 

t', 
Q Life; from a recent issue 

"OH BOY ! I'VE GOT SCOTLAND" 

wavelengths were silent. We purposed also to 
allow the English listeners to hear American 
broadcasting under the most favorable con- 
ditions of time and atmosphere. Both aims 
were achieved, as radio folk on both sides of 
the water will assure you. American broad- 
casting was heard in England very generally 
during the tests last year. lt was about one 
month after that that the British broadcasting 
company successfuly rebroadcast the pro- 
grams of KDKA over their own circuits. 

It is an established fact that listeners on 
each side of the Atlantic can hear the other, 
given highly sensitive receivers and favorable 
conditions. But those conditions have to be 
supplied. American listeners cannot hear 
English and Continental stations while their 
own broadcasting stations are sending on 
about the same waves. So, during an hour 
each evening of the tests, American listeners 
can tune -in on the foreign broadcasts un- 
hampered by interference from United States 
stations. Listeners will have another oppor- 
tunity to try their sets under conditions which 
could be found at no other time. After all, 
it is an experience for a listener in an isolated 
spot in Oregon to hear a program direct from 
London. That is just what happened in the 
tests last year. All the thrilled listeners were 
not in Oregon, either, for our reports, tabu- 
lated after the tests were over, showed there 
were great numbers of successful listeners in 
every state in the Union, and all the provinces 
of Canada. 

FEATURES OF THE TEST THIS YEAR 

T I 
H E International Esperanto Society is 
deeply interested in the potentialities of 

the International Tests and they have ar- 
ranged to put on a brief program in Esperanto 
from at least ten important American and 
Canadian stations. 

The proponents of this language feel that 
the tests will give them an unusual oppor- 
tunity to put their international language to a 
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© Barra _t's, London 
COÖPERATING IN THE TESTS 

Is the new Chelmsford station (5xx) of the British 
Broadcasting Company. The power is a maximum of 
twenty -five kilowatts, sent out on a wavelength of 
i boo meters. The mast is 40o feet high. The oval 
shows the 
large lead -in 
insulator. The 
other insert 
shows a por- 
tion of the 
transmitting 
apparatus. 
Listeners here 
whose receiv- 
ers will tune 
up to i600 
meters should 

hear 5 xx 

practical test. They have arranged that 
members of their society in foreign countries 
will listen for the programs. Many who have 
given thought to radio problems have felt 
that with the increase in international broad- 
casting, it might soon become a serious ques- 
tion whether or not an international language 
were not a necessity. 

Program directors of all the stations have 
been hard at work making a special effort to 
have the best talent they can muster before 
the microphone during this week. Last year, 
it will be remembered that such persons of 
importance as Secretary of State Charles E. 
Hughes, Owen D. Young, General James G. 
Harbord, Henry Ford, and others spoke to the 
British listeners. Similar events of impor- 
tance will take place this year. Marconi 
himself spoke in England last year. 

The staff of this magazine has visited broad- 
casting stations personally in the eastern part 
of the country. The editor, Arthur H. 
Lynch, recently completed a trip which in- 
cluded the Marconi and La Presse stations 
at Montreal, CKCO at Ottawa, CKAC at To- 

ronto, and WGY, Schenectady. 
The writer visited, among 
others, WGR at Buffalo, one of 
the stations which was suc - 

cessful in getting its signals to England last 
year, wwj, at Detroit, wJAx, and WTAM at 
Cleveland. Short addresses were made over 
the air at most of these stations, telling of 
the plans for the test. 

DETAILS ABOUT THE TEST 

AM ER1 CAN stations will open the test, be- 
ginning their transmissions at ten o'clock, 

eastern standard time on the night of Novem- 
ber 24th. Promptly at eleven P. M., eastern 
standard time, they will all close down, and the 
foreign stations will send. The Pacific Coast 
broadcasters, then, will begin their programs at 
seven o'clock, local time, which corresponds to 
the Atlantic Coast stations' start at ten. 
American stations will send for an hour and re- 
main silent for the hours specified each evening. 

On the next page are the call letters and 
wavelengths of the English stations. Ameri- 
can stations whose wavelengths are nearest to 
that of the English station are indicated in 
the last column. 

When you know the dial adjustment of 
your receiver for the American station whose 
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AT THE WASHINGTON RADIO 
© Harris & Ewing 

CONFERENCE 
Commander E. C. Edwards, Supervisor of Canadian Radio, Captain 
P. P. Eckersley, Chief Engineer of the British Broadcasting 
Company, and Arthur H. Lynch, Editor of this magazine, and 
organizer of the international Radio Broadcast Tests. Mr. 
Edwards, Captain Eckersley, and Mr. Lynch completed arrange- 
ments for the November tests at .a recent conference in Washington 

wavelength is nearest that of the foreign sta- 
tion, a minimum of time will be lost in adjust- 
ing your receiver to the foreign stations. 

WHEN YOU HEAR THE FOREIGN STATIONS 

ELABORATE plans have been made at 
Garden City, at the RADIO BROADCAST 

Laboratory to receive the foreign programs. 
Another special receiving laboratory has been 

the test 

set up on the seashore, away 
from all radiating receivers and 
power -line noises, so the pro- 
grams can be received and ac- 
curately checked. Direct radio 
connection with London will 
be possible through a control 
key at the Laboratory con- 
nected to the high -power trans- 
mitter of the Radio Corporation 
of America at New York. Each 
evening, we shall make up a re- 
port of those listeners in all parts 
of the country who report to us 
that they heard thé foreign pro- 
grams. These will be quickly 
tabulated and rushed by radio 
across the Atlantic. 

Every listener, no matter 
where he is, is asked to send 
a prepaid telegram to RADIO 
BROADCAST magazine when he 
hears a foreign program. The 
telegram should contain the 
name and address of the sender, 
the name and call letter of the 
sending station, and any neces- 
sary facts about the program 
heard. Those who live near 
enough may telephone their re- 
ports to the office of the ma- 
gazine at Garden City Boo. We 
shall also be glad to have reports 
by letter when you receive 

programs. All communications will 
be acknowledged. 

WHOLESALE COÖPERATION 

'THESE tests have been made possible by 
the coöperation of the American, Canadian, 

and English broadcasters, the Radio Corpora- 
tion, the General Electric, the Westinghouse 
Company, and the London Wireless World. 

STATION CALL WAVELENGTH AMERICAN STN. WAVELENGTH 
Paris PTT 450 WMAQ 448 
London 2 LO 365 WEBH 370 
Chelmsford 5 XX 1600 
Aberdeen 2 BD 405 WOR 405 
Birmingham 5 IT 475 WFAA 476 
Bournemouth 6 BM 385 WGY 380 
Cardiff 5 WA 351 WCBD 345 
Edinburgh 2 Flt 325 KDKA 326 
Manchester 2 ZY 375 WEBH 370 
Liverpool 6 LV 318 WGR 319 
Newcastle 5 NO 400 WHAS 400 
Sheffield 6 FL 303 WEEI 303 
Plymouth 5 PY 335 WB/. 337 
Leeds 2 LS 346 WLS 345 
Brussels 265 KFNF 266 
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Always look for the Magnavox 
Trade Mark when buying radio. 

(- 
qS the rapid progress of the radio art leads every experienced 

user to expect supremely high standards of efI'icieney in his 
equipment, it becomes of vital importance to know what -appara- 
tus deserves your investment in hard earned cash. 

Regarding the quality of Magnavox 
Radio Reproducers, their distinctive 
characteristics are too well known 
throughout the radio world for special 
explanation or comment. 

Those for whom radio has become 
an actual daily need, however, will 
welcome a brief word about the new 
Magnavox Radio Receivers and Vac- 
uum Tubes. 

The unique feature of the Magna- 
vox set is the gearing together of its 
several resonant circuits so as to per- 
12R 

mit positive control by a single dial. 

The Magnavox Tubes have ex- 
tremelyhigh amplification factors, and 
as detectors, give sharper tuning and 
eliminate microphonic noises. 

It is well worth your time to examine these 
products at the nearest Magnavox store. 

Literature on request. 

THE MAGNAVOX COMPANY 
OAKLAND, CALIFORNIA 

New York: Chicago: San Francisco: 
350 W. 31st St. 162 N. State St. 274 Brannan St. 

Canadian Distributors: Perkins Electric Limited 
Toronto, Montreal, Winnipeg 
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WHEN YOU WRITE THE GRID . . 

Don't fail to enclose a stamped, self- addressed envelope with your 
inquiry if you expect a personal reply. 

Don't be impatient if you do not receive an immediate answer. Every 
letter is answered in the order of its receipt. Do not send a second letter 
asking about the first. 

Look over your files of RADIO BROADCAST before asking a question 
which might have been covered in a previous issue. 

Don' t ask for a comparison between manufactured apparatus. The 
addresses of manufacturers of articles used in the construction of ap- 
paratus described in RADIO BROADCAST will be given on request. 

Don't include questions on subscription orders or inquiries to other 
departments of Doubleday, Page ' Co. Address a separate inquiry to 
the Grid. 

Don't send us a fee for answering your questions. The Grid Depart- 
ment is maintained for the aid and convenience of readers of RADIO 
BROADCAST and there is no charge for the service. 

QUERIES ANSWERED 

WHAT IS THE CORRECT VALUE OF RHEOSTAT TO Do GRID LEAKS AFFECT THE SENSITIVITY OF MY 

USE WITH A UV -201 -A TUBE? RECEIVER? 
G. M. F. Tulsa, Okla. A. J. N. Keyport, N. J. 

How MAY I APPLY A FINELY VARIABLE NEGATIVE 

POTENTIAL TO THE GRID OF A VACUUM TUBE? 
D. McG. Philadelphia, Pa. 

THE VOLUME OUTPUT OF MY RECEIVER IS DIS- 
TORTED. HOW MAY 1 CONTROL IT? 

C. D. M. Waco, "Texas. 

How IS A C BATTERY INSERTED IN AN AUDIO - 
FREQUENCY AMPLIFIER CIRCUIT? 

R. T. L. Augusta, Maine. 

PROPER RESISTANCES FOR TUBES 

WE HAVE been asked numerous times 
why 15- and 2o-ohm rheostats are 
recommended for use with UV -201 -A 

tubes. Likewise we ask, why, too. According to 
Ohm's Law R equals , that is the resistance of 
a circuit is equal to the voltage supplied, divided by 
the current in amperes flowing through it. 

According to the data supplied by the tube 
manufacturer, the resistance of the UV -201 -A is 20 

ohms. This figure is arrived at by dividing 5, the 
operating voltage of the tube, by .25 the current at 
which it is operated. 

By applying the same formula we find that with a 
6 -volt storage battery the resistance of the circuit is 
24 ohms. Since 20 ohms of this is to be attributed 
to the tube, the rheostat will necessarily have to 
take care of the extra 4 ohms. Therefore a 4 -, 6 -, or 
lo-ohm rheostat will be ample for controlling the 
tube filament. 

In general, to find the resistance for any rheostat, 
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N Ultradyne receiver operating in New York City easily tunes 
out the powerful broadcasting of WOR, Newark, N. J. -4o5 

meters and brings in WDAR, Philadelphia -395 meters; PWX 
Havana, Cuba-40o meters; WDAF Kansas City -41I meters. 

Regardless of close similarity in wave -length, the Ultradyne 
selects any station within range-brings in broadcasting clearly, dis- 
tinctly, faithfully. 

In addition to this Ultra- selectivity, the Ultradyne is the most 
sensitive receiver known. It employs the "Modulation System" of 
radio reception, the achievement of Mr. R. E. Lacault, EE., 
A.M.I.R.E., Consulting Engineer of this company and formerly 
Radio Research Engineer with the French Signal Corps Research 
Laboratories. 

The " Modulation System " responds to weaker signals than the 
conventional method of detection -because it provides greater rec- 
tification. Weakest signals are made to operate the loud speaker. 

Ultradyne performance is the envy of the radio industry. 

Write for descriptive circular 

PHENIX RADIO CORPORATION 
5 -7 Beekman Street NEW YORK 

ZJLTWJ IYjE 
MODEL L -2 

M71 011'1,1 

isiaE 5.1 z'Z , ;i"l,`,/':s?'.! 

* Tested and 

Modulation Plus Regeneration 
in the New Ultradyne 

To the "Modulation System" of radio 
reception, R. E. Lacault has success- 
fully applied the use of regeneration in 
the new Model L -2 ULTRADYNE. 

The result is ultra -sensitivity never 
before thought possible. The use of re- 
generation produces tremendous ampli- 
fication which is more noticeable when 
receiving weak signals. 

The Radio Section of the U. S. Bureau 
of Standards has proven by actual meas- 
urement that regeneration becomes more 
effective as the received signal dimin- 
ishes in strength. 

Regeneration applied to the "Modula- 
tion System" allows the ULTRADYNE 
to respond to an extremely small amount 
of energy. This energy is further am- 
plified thousands of times by the inter- 
mediate frequency amplifier before it is 
detected and made audible. This am- 
plifier is designed for maximum effi- 
ciency without decreasing the tone or 
quality of music and speech. 

The reception of distant stations is 
only limited by atmospheric conditions 
and causes beyond the control of Model 
L -2 ULTRADYNE. 

Loud Speaker Reception Using 
LOOP Aerial 

Efli2ient loud speaker reception using 
a loop aerial is possible with the Model 
L -2 ULTRADYNE. Ordinarily loop re- 
ception is considerably less efficient than 
an outside aerial. However, the appli- 
cation of regeneration to the "Modula- 
tion System" reduces the resistance of 
the loop circuit, thereby allowing the 
loop to pick up infinitely weak signals. 

The use of a loop also increases se- 
lectivity and decreases static and other 
interference. 

How to Build the New Model 
L -2 ULTRADYNE 

This 32 -page illustrated book gives 
latest authentic information on drilling, 

wiring, assembl- 
ing, and tuning 
the new Model 
L -2 Ultradyne. 
This book ex- 
plains the "Mod- 
ulation System" 
in detail and 
also deals with 
the application 
of regeneration to 
this new system 
of radio recep- 
tion. 

It is edited 
4 by R. E. La- 

cault, inventor of 
the Ultradyne Re- 
ceiver. Price, 50c. 

Model L -2 ULTRADNE 
Kit Is Ready 

This is the new Model L -2 Ultradyne 
Iiit which contains one low loss tuning 

'coil, one low loss Oscillator Coil, one 
special low loss Coupler, one type "A" 
Ultraforrner, three type "B" Ultra - 
formers, four matched fixed Condensers. 

The Ultraformers are new improved 
long wave radio frequency transformers, 
especially designed by R. E. Lacault, 
inventor of the Ultradyne. As a pre- 
caution against substitution, R. E. La- 
cault's personal monogram seal ( R.E.L. ) 
is placed on all genuine Ultraformers. 
All Ultraformers are guaranteed as 
long as this seal remains unbroken. 

approved by RADIO BROADCAST * 
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INPUT 

Radio Broadcast 

POT ENT I OMET ER 

FIG. I 

substitute in the equation the voltage of the battery 
and the current rating of the tube. From the 
quotient derived, which is the total resistance of the 
circuit, subtract the resistancé of the filament of the 
tube. The filament resistance of a tube may be 
ascertained by applying the equation to the oper- 
ating characteristics of the tube, usually supplied 
upon the wrapperor tube carton by t he manufacturer. 

FINELY VARIABLE BIAS VOLTAGE 

FOR applying a finely variable voltage to the 
grid of an amplifying tube or for controlling 
the voltage of a C battery similar to the 

method employed by Mr. Silver in his seven -tube 
super -heterodyne,.we recommend the circuit shown 
in Fig. I. The C battery is of the standard 4f -volt 
type, the potentiometer 150, 200 or 400 ohms. 

FIG. 2 

GRID LEAKS 

T HE selection of a grid leak for your receiver 
requires care and judgment. Not all the 
variable grid leaks now on the market may 

be depended upon to give reliable service. 
The importance of the grid leak may be under- 

stood when it is explained that the value of the leak 
controls to a large degree your distance reaching 
qualities. Strong, loud signals from local stations 
require a greater leakage to prevent the grid of the 
tube from becoming blocked. 

Now, then, if this same large value of leak is used 
for the reception of weak, distant signals it is fair to 
assume that the signals will also be leaked out 
through the comparatively easy path the large grid 
leak offers. Therefore a variable leak, positive in its 
action, is necessary. We offer the suggestion as 
shown in Figs. 2 and 3 to this end. While the 
arrangement is not entirely economical, it is never- 
theless efficient. Several grid leaks of various 
values are mounted as shown. The tap switch ar- 
rangement allows the proper selection of leak value 
for the station being received. 

AVOIDING DISTORTION IN THE AUDIO OUTPUT 

T HE same device shown in Figs. 2 and 3 for a 
variable grid leak may be arranged to 
control the volume output of a receiver. 

For the values of leak shown, substitute resistance 
between 25,o00 and 1 00,000 ohms (.025 to .1 megs). 
These are placed in the audio frequency amplifier 
circuit across the secondary of the transformer of 
the last stage. Overloading and distortion may 
be controlled with this unit. Any good con. 
tinuously variable resistance may be substituted. 

w 

m 

OR 
SWITCH POINTS A 

FIG. 3 

SWITCH ARM 

THE C BATTERY 

METHOD for employing a C battery in a 
standard two -stage audio- frequency ampli- 
fier is depicted in Fig. 4. Ordinarily, the 

lower side or grid return of the secondary is con- 
nected directly to the negative side of the fila- 
ment supply. But to insert the C battery, the 
lower side of the secondary is connected and then 

P S 

FIG. 4 

brought to the negative side of the C battery. The 
positive side of the C battery is then connected 
to the negative side of the A battery. 

It will be seen that instead of directly bringing 
the grid return to the negative A lead it is first 
brought to the C battery which is inserted in its 
position between the negative A and the lower side 
of the secondaries. 
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Eveready 
Heavy Duty 
"B" Bat- 
tery, 45 
volts. Three 
Fah nes tack 
clips. Length, 
8 3/16 in. ; width, 
4 7/16 in. ; height, 
73/16 in. ; weight, 
13 3/4 lbs. 
Price $4.75. 

THOUSANDS of people are already 
cutting their "B" Battery costs one - 
half, or even two -thirds, by using 
the new Eveready "B" Battery No. 
770 on their heavy drain sets. 

This new Eveready Heavy Duty 
Battery marks a marvelous advance 
in reducing "B" Battery costs. 

If your "B" Batteries have lasted 
only two months on a five or six 
tube receiver, this Eveready Heavy 
Duty "B" Battery will increase the 
service two to three times. 

Use this Eveready Heavy Duty 
"B" Battery on any receiving set 
on which the "B" Batteries last less 
than four months. When thus used 
to its full capacity, it is the cheapest 
as well as the best source of "B" 
energy ever offered. 

Manufactured and guaranteed by 
NATIONAL CARBON CO., INc. 

Headquarters for Radio Battery Information 
New York San Francisco 

Canadian National Carbon Co., Limited 
Toronto, Ontario 

Radio Batteries 
° ` "'` -they last lonyer 

* Tested and approved by RADIO BROADCAST * 
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New Equipment 

A LOUD SPEAKING TELEPHONE 
Which gives exceptionally fine reproduction, 
is the Western Electric No. 540 -AW. The 
projector consists of two cones of specially se- 
lected material resembling parchment. The 
apex of one cone is connected by a driving rod 
to an electro magnetic unit that responds to 
current impulses from the receiver thereby 
causing the cones to vibrate and reproduce 
the received signals. Made by the Western 
Electric Company, 195 Broadway, New York 

City. Price $35 

"FIAT" BANK-WOUND LOOP 
A collapsible loop antenna of merit. The manner in which 
the loop is held rigid is very satisfactory. It is neat in 
appearance and of sturdy construction. The wood is 
highly polished mahogany. Made by the Radio Appliance 
Laboratory, 1529 Howard Ave., Chicago, Ill. Price $15 

A RADIO TUBE SOCKET 
Constructed so that the tube does 
not have to be twisted into place. 
Each contact is a spring clip that 
clinches the tube prong without 

strain. The silver plated 
contact and respective lug 
is one continuous piece, 
doing away with binding 
post connections. Made by 
The Cutler- Hammer Mfg. 

Co., Milwaukee, Wis. 
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M -B -G RADIO CABINET 
A moderate priced combination cabinet table' 
with battery compartment. This arrangement 
is ideal for eliminating the confusion of batter- 
ies and wires in the radio corner. The manu- 
facturer also makes a plain table and one with 
battery compartment. The purchaser can fin- 
ish the table as he wishes. Made by the Express 
Body Corporation, 44 Lake St., Crystal Lake, Ill. 
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MORRADYNE RECEIVER 
A five -tube receiver employing two stages of radio-frequency, detector and two stages of audio -frequency amplification. 
It delivers very good volume with fidelity. Tuning is sharp yet not critical. Made by the Morrison Radiophone Co., Inc. 

Bridgeport, Conn. 
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Natural 
tone quality - - - 2uonderful 
tiolume with a FADA Neutrola 

In the "Neutrola," FADA has 
produced a radio receiver that pos- 
sesses every essential to your com- 
plete enjoyment of radio. It is a 
new and better designed five -tube 
Neutrodyne set, refined to give the 
most faultless reproduction of mu- 
sic and voice. You can, without ex- 
aggeration, imagine yourself in the 
very presence of the musicians and 
artists. Selectivity is but one re- 
markable feature of the "Neutrola." 
With powerful local broadcasting 
stations operating, the "N eutrola" 
cuts through them and brings in 

outside stations, hun- 

The "Neutrola" cabinet is of 
genuine mahogany, inlaid with a 
lighter wood. A decorative grill 
covers the built -in loud speaker, 
and a drop desk lid hides the panel 
when the set is not in use. The 
"Neutrola," is fitting company 
to the finest furniture in the 
home. 

In adition to the "Neutrola" 
there are other FADA Neutro- 
dyne receivers in sizes and styles 
to meet every desire ; three, four, 
and five tube receivers in plain 
and art cabinets at prices ranging 

from $75 to $295, each 
extraordinary in re- 
sults; each a remarkable 
value. 

/ryFO LICENSE 

dreds of miles away, on ö CNCCNi 0.40,0 

the loud speaker with 
minimum interference. 

D BY 
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u _ OfMER pgTENTS VENDING /YBy1 
YO' r O ANDREA INC.. RIy JEP NE AIE. N.YC 'ZB 

F. A. D. ANDREA, Inc., 1581 Jerome Avenue, New York 

* Tested and approved by RADIO BROADCAST * 

FADA Neutrola 
Five -tube FADA Neutro- 
dyne, with self -contained 
loud speaker. Genuine ma- 
hogany, artistically deco- 
rated with wooden inlay. 
Ample space for all bat- 
teries and charger. Drop 
when not in use. Price (ex- 
clusive of tubes and bat- 
teries), $220. 

FADA Neutro Junior 
No. 195 

Three -tube Neutrodyne. 
A wonderful performer. 
Price (less tubes bat- 
tries etc.) $75. 

FADA Neutrola Grand 
No. 185 -90 -A 

The five -tube Neutrola 
185-A mounted on FADA 
Cabinet Table No. 190 - 
A. Price (less tubes, 
batteries, etc.) $295. 
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e.lnaorzg Our Q.luthors 
FRANK E. BUTLER, whose story " Mak- 

ing Wireless History With De Forest" 
forms the leading article for this month, is 
now radio expert for La Salle & Koch in To- 
lèdo, Ohio. It is quite true, we think, that 
radio men up to the present have been far 
too busy making radio history to take much 
time to write it. There are a number of other 
articles in this series which will appear in 
later numbers of this magazine in which 
Mr. Butler relates facts about early wireless 
struggles which are fully as interesting as any 
fiction. 

ULIAN KAY is at present continuing 
his research work at Harvard 'University, 

and absorbing, so he admits, much of the good 
Boston atmosphere. He has written several 
more of his excellent explanatory articles which 
we hope to print in later numbers of the mag- 
azine. 

0: 
AN EXTREMELY busy person these days 

is Zeh Bouck, whose constructional ar- 
ticle on "A Knock -Out Amplifier" appears 

on page 226. 
For what with 
devising ways 
and means to 
escape hearing 
the flood of last - 
minute political 
radio oratory 
and doing his 
reulgar research 
and design at 
his New York 
laboratory, he 
asks us to judge 
if his time is 

ZEH BOUCK 

not rather well filled. I t is. 

ANOTHER of James C. Young's interest- 
ing articles appears in RADIO BROADCAST 

this month. In the current WORLD'S WORK 
he has a story called " Breaking Into the 
United States." Most of Mr. Young's work 
appears in various New York newspapers. 

SHORTLY after 
h e graduated 

from Rensselaer 
Polytechnic I n s t i- 
tute, Roland F. 
Beers, taught elec- 
trical engineering at 
his alma mater. He 
then went into the 
transformer design 
department of the 
Western Elect Electric 
Company. He is 
now a consulting 
engineer in Bing - 
hampton, New York, where he manages tc 
find some extra time for radio. 

ROLAND F. BEERS 

G. H. BROWNING, who with Mr. F. H. 
Drake, and Mr. Volney D. Hurd, pro- 

duced the set which he describes on page 282, 
is in Cambridge, Massachusetts at the Har- 
vard School of Engineering. 

HOWARD S 

poration of 
Chicago. 

PYLE 

. 
HOWARD S. PYLE, 

recently re. esigned 
from the Radio Service 
of the Department of 
C o'm m e r c e and after 
several months spent as 
a radio consulting engi- 
neer is now one of the 
operators attached to 
the new Radio Cor- 

America coast station wco at 

6 
H E article by Dr. W. H. Eccles on "The 

11 Importance of the Radio Amateur" which 
appeared on page 83 of RADIO BROADCAST for 
November, was reprinted through the courtesy 
of the Wireless World and Radio Review 
(London). We regret that a credit line to 
that effect was inadvertently omitted from 
the article. 
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Philco "A" Battery on Charge 
To connect the battery to your receiving set just 
pull out plug (2) from receptacle (3) of the Philco 
NOISELESS Charger and push into receptacle 
(1). (You can operate Philco "B" Batteries in 
the same convenient fashion.) 
Philco Double Charger for 6 -volt "A" batteries 
and all "B" batteries $15.00 
Philco Single Charger for dry -cell tube "A" bat- 
teries and all "B" batteries $9 75 
Prices include plugs and receptacles (1), (2) & (3) 

Philco "B" Battery 
Storage "B" batteries are essential for clear 
and distant reception. Philco "B" batteries 
stay clean and dry. 
With de luxe mahogany -finish case with 
cover (48 volts) $20.00 
With handsome mahoganized case without 
cover (48 volts) $16.50 

Philco "A" 
Battery 

For standard 6- 
volt tubes. 
Acid -tight glass 
case. Built -in 
Charge Indi- 
cator. 
Price . . $16.06 

Philco Type UD 44 for low-voltage 
Peanut Tubes, Price . . . $8.00 

A Philco Rechargeable 
"Dry -Cell Replacement" Battery 

PHILCO "dry -cell replacement" storage battery gives better 
reception at much less expense than dry cells even on dry 

cell tubes. There is no appreciable drooping in reception from 
the start to finish of a discharge. 

Dry-cell voltage falls continuously from the very day the cell 
is manufactured, whether it is used or not. 

Storage battery voltage stays within 12% of maximum at all 
times and can be restored to maximum at any time by recharging. 

Recharging with a Philco NOISELESS charger means merely 
pulling a plug from the radio socket and pushing it into the 
charger socket. No wires to change. No getting positive and 
negative mixed. 

This Philco "dry-cell replacement" battery has other big advan- 
tages. It has a built -in Charge Indicator that tells you at a glance 
how far the battery is charged or discharged. It delivers strong, 
non -rippling current without hum, roar or buzz. 

Like all Philco Rechargeable Radio Batteries, it is Drynamic (shipped by 
the factory dry but charged). Its life doesn't start until you or your dealer 
pours in the electrolyte. You are sure to get a new, fresh battery. 

This Philco Type UD44 operates either UV199 or WD11 type tubes. It 
occupies only the same space as three dry cells but easily replaces six dry 
cells as used on multi -tube receivers. Exclusive acid -tight sealing makes it 
practical for use inside radio cabinets. Philco makes batteries of similar 
convenience and economy for storage battery tubes and for your automobile. 

Philco "A" Battery 
Mahoganized case type for standard 6 -volt tubes. 
Price $14.50 up. 
Charge tester -permanently mounted in filler cap 
-$1 extra. Avoids fussing with a hydrometer. 

* Tested 

DIII A M EC G3 AIo IIC 

BATTERIES 
Philadelphia Storage Battery Co. 

Ontario and C Sts., Philadelphia 
Jobbers and Dealers -- Philco has brought 
radio batteries out of the cellar and put them in 
the living room. Our new Radio Manual tells how. 
Fill out coupon below and we will mail you a copy. 
Name 
Street City 

State Jobber Dealer 

and approved by RADIO BROADCAST * 
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¡t: Nerv! - Different! 
'TRANSCON'IIN[N'IAI 

pow goss 'EUNER 

U. S. Patent Pending 

Transcontinental 
Coil, $6.50 

Transcontinental 
Radio Frequency 

Unit, $2.50 

You radio fans who are demanding low loss 
units will derive much pleasure and enjoy 
great satisfaction with this new Transconti- 
nental Low Loss Tuner. It's new- differ- 
ent- better. It will enable its operator to 
tune his set more sharply, eliminating local in- 
terference and bring in distant stations with 
much greater volume and clarity. 

This three - circuit low loss tuner has an adjust- 
able untuned primary, with the primary, a 
secondary and tickler feedback. By its use 
there is positively no loss of radio energy. It 
covers all wave lengths from 200 to 600 meters 
when used in combination with a triple five 
capacity condenser. It has no binding posts 
-perfect locking, solderless lugs are used ex- 
clusively in its manufacture. 

On account of its many advantages, this unit 
is bound to be copied and duplicated -not 
even the patent law will stop the unscrupu- 
lous manufacturer from imitating. To obtain 
the best results insist upon the Transconti- 
nental Low Loss Tuner and accept no other. 
Sold in all first class radio stores. 

Circuit diagrams enclosed with each tuner 

List Price $7.00 

Territory open to Distributors and Jobbers 

TRANSCONTINENTAL SALES CO. 
241 MARKET STREET NEWARK, N. J. 

* Tested and approved by RADIO BROADCAST 
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o 

Interior wiring of a typical 
Telos Set. Every step is clear- 
ly explained in the instruction 
book and diagram. 

., 
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The KIT of a 
Thousand Possibilities 
y7FIEN, up to now, have you 

heard of three stages of tuned 
R.F.-perfectly and automatic- 
ally stabilized! When, up to 
now, have you heard of 2, or even 
3, stages of resistance -coupled 
A.F. superimposed (reflexed) 
on the radio frequency tubes? 
Yet you won't have the slight- 
est difficulty in accomplishing 
this with the equipment in the 
Telos Kit. 

And you can do it with dry cell 
tubes -U.V. 199's or D.V. 3's through- 
out. 

But you're not limited to that com- 
bination either. Truly, Telos is the 
KIT of a thousand possibilities! You 
can introduce a crystal detector if 
desired. You can use one, two or 
three stages of transformer A.F.; you 
can use W.D. 12 tubes for the R.F, 

with filaments connected in series, and 
201 A's for the Detector and A.F. 

These, and countless other combina- 
tions you'll want to try, are fully 
covered in the handsome instruction 
book and detailed blue -prints that 
come with every KIT. 

You'll also be interested in "Unicon- 
trol," the clever device whereby all 
dials turn together for rough tuning, 
then separately for the finer adjust- 
ment. It's in the 
KIT, too! 

But get the full story! 
Use the coupon now! 
Every real fan will 
want a copy of the 
new Telos booklet! 

DANZIGER- 
JONES, Inc. 

Dept. B 

25 Waverly Place 
New York N. Y. 

. }ÿ 

DANZIGER- JONES, Inc. 
Dept. B 25 Waverly Place, 
New York, N. Y. 

Send me at once your booklet 
"The KIT of a Thousand Possibil- 
ities." 

Name 

Address 

* Tested and approved by RADIO BROADCAST * 
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Anti - capacity JACKS 

NINNOIVOmmis 

Anti -capacity SWITCHES 

LowerLoss 
Vernier 

VARIABLE 
CONDENSERS 

cc==1 
Lzwe " PRONE PLUGS 

m#,VOOF Zower" 
Loss 

RHEOSTATS 

Lower - 
Loss . 

SOCKETS 

Lower -Loss 

VARIO- 
COUPLERS 

Lo SS " GRID LEAKS 

Lowey- 
Loss 

INDUCTANE 

SWITCHES 

Lower- 

.., Loss 
]POTENTIOMETERS 

NO SOLDERING -LESS DRILLING -SCIENTIFICALLY BUILT 

and then hear 
the difference! 

You know what you want from that better set you are going 
to build -longer DX, clearer tone, and no interference. The sure 
way to get what you want is to build with Joseph W. Jones parts. 
Aside from better results, it is twice as easy to work with Jos. W. 
Jones parts. 

Jos- W. ;Ili! 

JONES 
Double Cir- 
cuit Jack -$1 

Jos. W. 
JONES 

Anti- 
Capacity 

JOS. 
W. 

JONES 
"A" Bat- 

tery 
Switch -$1 

JACKS SWITCHES 
5 types 5 types 

Jos. W. Jones Jacks and Switches kill capacity effects. The 
old -style jack and switch, because of long parallel leads, act as 
condensers. Jos. W. Jones Jacks and Switches pass the " juice" 
through without the smallest loss. Always ask for the switches 
with the little red button. 

Low loss is a feature of all other Jones parts. That, along with 
less drilling and no soldering. 

For better Results Build With JOS. W. JONES 

Jacks Switches Variable Condensers Phone Plugs 
Vario- Couplers Rheostats Potentiometers Grid Leaks 

Inductance Switches Sockets 

Jos R A D I O 

TRADE MAR K 

"IMPROVED" 

* parts radio 
JOS. W. JONES RADIO MFG. CO. Inc. 40- 42 -44 -46 W. 25th St., Naw York 

(Formerly Radio Improvement Co.) 

Headed by Jos. W. Jones -for 28 years a successful 
engineer and builder of precision instruments 

Branch Offices: 
Philadelphia: 1011 Chestnut Street Boston: 99 Bedford Street 

* Tested and approved by RADIO BROADCAST * 
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RAD 1 

TRADE M RK 

RÈPP4D 

fli118 s 

*Patent 
Applied 
for 

adio s y ou ought to hear it! 
ATLAS Radio eproduc- 

tioi i is ha I T 
práducti n -a spe er in har- 
mony ith yo receiving 
conditi s. A slight turn of 
the har onizer *gi es you radio 
as yo ought to ear it -fro 
near and dist nt stations 
with 3 tubes or -on speech, r 
ong, or instrumental mu pc. 

__ r ' . 
r ì 

. . _. 

......... M. . . 

... .. . . . . . i .:. ...... 
.. .,. 

ti 

Cross -section of an 
Atlas born- 
-resilient in the cen- 
ter to absorb vibra- - 

tions of the material. 
-rigid at the surface 
to conserve the pu-e 
tones of the cwm- 
pound diaphrag:r,. 

Atlas unit, complete with 
attachment couplings for 
all standard Phonographs. 

Multiple Electric Products Co., Inc. 
365 Ogden St., Newark, N. J. Dept. A 

New York, Boston, Philadelphia, Baltimore, 
Pittsburgh, Detroit, Chicago, St. Louis, 

Denver, Rialto Bldg. San Francisco. 
Marconi Wireless Telegraph Co. of Canada, Ltd. 

Sole Canadian Distributors 

* Tested and approved by RADIO BROADCAST * 
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SEND FOR BOOKLET 
Mail coupon below for our cata-. 
logue and booklet, "Some Insu- 
lation Stickers Explained." 

Ingineers developed this special 
panel material for radio ONLY 

THERE is nothing quite like Radion- 
"the supreme insulation" -for real re- 

sults. The Bureau of Standard tests con- 
clusively prove highest insulating character- 
istics. In the set you build, it will give you 
just that extra energy needed to tune in the 
distant stations. When you see Radion in a 
ready -built set, it is an evidence of general 
good quality in that set. 

You can see the difference between Radion 
and common panel materials, if you look at 
the finish. Radion has a high, polished fin- 
ish. That keeps out dirt and moisture, 
which, even in little particles on the surface, 

AMERICAN HARD 
Dept. R B 12, 11 Mercer Street 

AD I ON 
fJic Supreme Insulation 

PANELS 

cause short circuits and reduce good recep- 
tion. Look at Radion and other panels under 
a magnifying glass, if you can. 

Everyone knows Radion is the easiest 
panel material to drill, cut and saw. There 
are eighteen stock sizes, two colors, black and 
mahoganite. Sold universally by dealers who 
know radio. Better performance will make 
it worth your while to ask for it by name, 
and to look for the name on the envelope, 
and the stamp on the panel. 

Radion dials to match, also sockets, binding 
post panels, insulators, knobs, and new 
Radion built -in horn. 

RUBBER COMPANY 

Dials, Sockets, Binding Post, Panels, etc. 

New York City ----- --- - S11 !MIN MEN 

AMERICAN IIARI) RUBBER CO. 
Dept. R B 12, 11 Mercer St., New York City 

Please send me your catalogue and 
booklet, "Some Insulation Stickers Ex- 
plained." 

Name 

Address 

City State I 

WEN !MIN MIN IIMMEN 

* Tested and approved by RADIO BROADCAST * 
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Quality -Easily le c ogní z e d 

Acceptability 

In selecting articles for Christmas 
giving, those who choose with the 
true Yuletide Spirit consider ac- 
ceptability and practicability. 
To the radio builder who knows the 
necessity of good apparatus, noth- 
ing is_more acceptable and practical 

GENERAL RADIO C9 
Cam brid e, N. ass., 

U.S.A. 

Practicability 

than General Radio parts, which 
are scientifically designed by radio 
engineers. 

A set built with General Radio parts 
is your unfailing assurance of qual- 
ity reception. Ask the man who 
has built one. 

GENERAL RADIO Co 

* Tested and approved by RADIO BROADCAST * 

...;,r;:@ ,:., .5, ..:: yr ......, 
_ 

.. . . c s, 
PÁNFl. MOUNTING 

w 

AR1AgLE AIR CONDENSER 
.ILIUMS .iwnnm 

PRICE !MOO 

www.americanradiohistory.com

www.americanradiohistory.com


316 RADIO BROADCAST ADVERTISER 

B -T LIFETIME CONDENSER 

* FILTER ne 

YOUR RADIO 

PROGRAMS 
with a 

Plates M. M. F. Price 
7 125 $4.45 

13 250 4.50 
23 500 5.00 
35 750 6.50 

B -T LIFE -TIME CONDENSER 
You wouldn't drink impure water! Then why be satisfied with a 

jumble of stations when a B -T Lifetime Condenser will filter your 
reception and give you 

Greater Selectivity Stronger Signals 
Longer Distance Easier Tuning 

The B -T plate shape spaces the stations uniformly over the dials instead of 
bunching them at the lower end. Each wave length has its own particular channel. 

Plate alignment is not disturbed when you adjust for wear or friction -the 
B -T 2 -step, thrust type, lubricated bearing takes care of that. 

Losses are too low to be measured. The appear- 
ance is attractive -the workmanship beautiful - 
no wonder everyone says, "Good for a Lifetime." 

The same simplicity and efficiency characterizes 
the B -T Low Loss Tuner. Both types have the 
improved B -T windings, skeleton frame and ad- 
justable untuned primary that insure low losses 
and unusual selectivity. 

Place your order for these B -T parts with your 
dealer to -day and get the best out of your set. 

The 6th edition of "Better Tuning," a profusely 
illustrated booklet of hook -ups, construction and 
general information, is now ready. Send ioc for 
a postpaid copy. If it isn't worth more we'll 

1 return your money. 

_.. 
-----.. jouumuuuunn 

3 -T LOW LOSS TUNERS 
(Ranges covered with a type 

11 -L Lifetime Condenser) 
Type B 200 to 565, $5.00 
Type SW 50 to 150, 5 00 

Bremer -Tully Mfg. Co. 
"Pioneers of Better Tuning" 

532 S. Canal St. Chicago, Ill. 

* Tested and approved by RADIO BROADCAST * 
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l6 

This Transformer Has 
Improved Thousands 
of Radio Sets - - 

. . . YOUR letter answering mine of 
December 10th came just as I got 
home with an ACME A-2 in my 
pocket. I installed it in my reflex set 
in place of the and believe me you 
cannot exaggerate its good qualities 

. . " From Winnetka, Illinois. 

. . . Am using your four -tube 
Acme circuit, using three audio and 
three radio transformers, and can 
pick up any 50 watt station in the 
U. S. A. ... " From Fitzsimmons, 
Colorado. 

These are just typical samples of 
testimonials picked out at random 
from our files. If we tried to show 

ACME A -2 

-for volume 

them all to you, we'd have to pub- 
lish a book. You couldn't read 
them through in a day. 

But right here and now to -day 
you can, if you will, get the benefit 
of ACME Transformers. Use them 
in the set you build. Insist on them 
in the set you buy. Then your 
loudspeaker will have a chance to 
reproduce loud and clear without 
distortion. 

Send 10 cents for 36 -page book, 
"Amplification without Distortion," 
containing many practical wiring 
diagrams and many hints for getting 
the best out of your set. 

ACME APPARATUS COMPANY 
Transformers and Radio Engineers and Manufacturers 

Dept. 107 Cambidge, Mass. 

ACME 
t%' for amp lification 

r- 
ACME APPARATUS COMPANY, 

I Dept. 107, Cambridge, Mass. 
Gentlemen: Enclosed find 10 cents for copy 
of "Amplification without Distortion." 

Name 

Street 
City State 

JI 

* Tested and approved by RADIO BROADCAST * 
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If you want clear radio, you 
must have perfect contact 

Exacting test prove efficiency 
of Na-Aid Sockets 

"It's the contact 
that counts" 

Socket instantly cleaned 
by twisting tube 

CLEAR contact between socket and tube is necessary, above all, 
to insure clear radio reception. This contact is the important 

point to watch in all sets. 

Perfect contact assured with Na -Ald De Luxe Sockets. Broad 
wiping surface of four special dipped phosphor bronze socket clips 
press both on sides and ends of tube terminals, making constant 
clean bright contacts. 

Clean Easy Feature. The two to eight tubes do not have to be 
removed and sandpaper used to scrape contact surfaces bare. Duo - 
contacts easily cleaned and film of oxide between tube and socket, 
better known as corrosion, which can ruin contact, is quickly re- 
moved by twisting each tube back and forth in its socket two or 
three times. This feature of Na -Ald Sockets saves trouble and time. 

Highest insulating qualities. Na -Ald Sockets are genuine 
bakelite Alden processed. This gives a socket of well -cured not - 
too -heavy bakelite of even cross -section throughout. 

Thus Alden Processed construction insures highest insulating 
qualities and lowest loss. All possible current is carried from socket 
clips to tube terminals. This is most essential as current flow is so 
minute, any loss is noticeable in efficiency results. 

Na -Ald Sockets are easy to mount. Sockets equipped with slotted 
knurled nuts. Tightened with ordinary screw -drivér. 

You can obtain Na -Ald Sockets at radio, electrical and hardware 
stores everywhere. Be sure you have Na -Ald Sockets in the set you 
build or buy. Sockets for all tubes. DeLuxe 75c; others 35c, 50c, 75c. 

Send for free copy of radio booklet -"What to build, " -giving a 
number of the best selected and tested circuits. 

Dept. B -1 

ALDEN PROCESSED 

NASAL() 
SOCKETS AND DIALS 

ALDEN MANUFACTURING COMPANY 
Also makers of the famous Na -All Dials 

Springfield, Mass. 
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You asked me what caused the noises in 
your radio set. 

Here's a diagram that will help you. 
The dotted line tells the story. B Batteries 
connected right to your phones. All radio 
sets are built this way. 

When B's start to run down their current 
gets jumpy, and there's a crash or a sizzle 
in every jump. 

I used to think that Old Man Static 
made these noises until I got my Willards 
and listened to the difference. 

Take my advice, Jim. Get Willards. 
You can depend upon them to give steady 
current for a long, long time. Willards 
require very little recharging, and you can 
do that right at home with an inexpensive 
little rectifier in circuit with an ordinary 
light bulb. 

Why keep buying batteries when Willards 
last for years, and give better results. 

Yours noiselessly, 

cSputi,,, 

ATTE RI E S 
'Write to 

Do you want 
better results? 
Send in thz. 
Coupon. 

FOR SALE AT WILLARD SERVICE STATIONS AND RADIO DEALERS 

WTAM 
B The Voice of the Storage Battery 11 

WTAM is the Radio Research 
Laboratory and Broadcasting Sta- 
tion of the Willard Storage Battery 
Company, Cleveland, Ohio. 

Its function consists of research 
which is being done to improve the 
quality of radio reception and the 
broadcasting of radio programs for 
your entertainment. 

Write for WTAM's own booklet, 
"Better Results from Radio." Most 
interesting booklet ever published 
on this subject. Mailed to you with 
our compliments. 

for this 
booklet -- 

* Tested and approved by RADIO BROADCAST * 
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Cleveland, O. 
I'll bring yoy 

"Better Results.' 

Name 
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Street Address R. B .4 
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The Letter That Saved 
Bob Johnson's Job 

and paved the way 
for a better one! 

I Twas written to his employer by the International 
Correspondence Schools. It told how "Robert 
Johnson had enrolled for a course of home -study 

and had received a mark of 94 for his first lesson." 
Bob answered the summons to the Chief's office with 

just a little, fear and trembling, for a lot of men were 
being dropped -a lot more were having their pay 
reduced. 

But as Bob came in, his employer did a surprising 
thing. He got up quickly from his desk and grasped 
Bob warmly by the hand. 

"I want to congratulate you young man, on the 
marks you are making with the I. C. S. I am glad to 
see that you are training yourself not only for your 
present job but for the job ahead. 

"We're cutting the pay -roll. Until I received this 
letter, I had you in mind as one of the men to be 
dropped. But not now. Keep on studying -keep 
your eyes open -and pretty soon there'll be a still 
better job for you around here. We're always looking 
for trained men." 

Won't you let the I. C. S. help you, too? Won't 
you trade a few hours of your spare time for a good 
job, a good salary and the comforts that, go with it? 
Then mark the work you like best on the coupon 
below and mail it to Scranton today. That doesn't 
obligate you in the least, but it will be your first big 
step towards success. Do it nowt 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8298 -C, Scranton, Penna. 

Without cost or obligation, please tell me how I can qualify foi 
the position or in the subject before which I have marked an X: 

BUSINESS TRAI 
OBusiness Management 

Industrial Management 
Personnel Organization 

Traffic Management 
Business Law 
Banking and Banking Law 
DAccountancy ( including C.P.A.) 
RNichL 

olson Cost Accounting 
Bookkeeping 

Private Secretary 
Spanish French 

TECHNICAL AND 
Electrical Engineering 

Electric Lighting 
Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practice 
Railroad Positions Gas Engine Operating 
Civil Engineer 
Surveying and Mapping 
Metallurgy 
Steam Engineering 

Radio 

NING COURSES 
Salesmanship 

Advertising 
DBetter Letters 
Show Card Lettering 

Stenography and Typing 
DBusiness English 

Civil Service 
Railway Mail Clerk 
Common School Subjects 
El High School Subjects 
Illustrating Cartooning 

INDUSTRIAL COURSES 
Architect 
Architects' Blue Prints 
Contractor and Builder 
Architectural Draftsman 

Concrete Builder 
Structural Engineer 

DChemistry Pharmacy 
Automobile Work 
Airplane Engines 

Q Navigation 
ED Agriculture and Poultry 

Mathematics 

Name 
btreet 
Address 3 -6'24 

City State 

Occupation 
Persons residing in Canada should send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal, Canada. 

ACH TUNING INSTRUMENT 
Using Expensive WORM GEAR 

Why the A.C.H. is different 
3 in. DIAL 2. AC!! -- (156 -to -1 

4 in. DIAL 20- íß.H -- 215 -to -1 

Price 3 -inch size $2.50 Price 4 -inch size $5.00 
Regular fitting 5/16 shaft. 1/4 and 3/16 .5c each extra 

The expensive worn gear is a type of gear in 
a class by itself. Ask for the 

WORM GEAR 
A new way to spell 

SELECTIVITY -WORM GEAR 
A WORM GEAR HAS NO SUBSTITUTE OR OTHER NAME 

Mail orders - prepaid U.S.A. -if not at dealers 

A. C. HAYDEN RADIO & RESEARCH CO. 
BROCKTON, MASS., U. S. A. 

BESTONE NO. 724 ! ! ! 
Expressed by experts to be 

the most efficient socket 

Bakelite Base -heavy nickel shell -Sure- 
Gripping Phosphor Bronze contacts 

that always assure positive contact. 

°Ask Your 'Dealer 

Henry Hyman & Co., Inc. 
476 Broadway Manufacturers 212 W. Austin Ave. 
New York Chicago 
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i 
All Parts Complete for the Series of Wonderful 

"KNOCK-OUT" RECEIVERS 
Know the Joy of Radio! Build a "Knock -Out" at Home! 

Save Time! Save Patience! Deal with a house which specializes in what you want. Get the parts complete for 
the One, Two, or Three Tube "Knock -Out" Receivers, including the R. B. Booklet of instructions, described by 
Radio Broadcast, (price 50c or free with order,) from 

"The Radio House of Friendly Service" 
Headquarters for Everything Needed for the Entire Series 

and anything else usually wanted to build or equip any other set 

One -Tube "Knock -Out" 
"I have received 

sion, understanding 
extra good volume. 
the loud speaker." 

KFI, Los Angeles, five nights in succes- 
every word spoken and the music with 
On two occasions, have been able to use 
B. R. LINTON, IIAPEVILLE, GA. 

You Get- 
1 Cabinet, mahog- 
any finish, 7x10; 
1 panel, hard rub- 
ber, 7x10 drilled; 
1 baseboard, 6'.' x 
91,E ; 1 set coils, 

Sickles Reflex ; 2 
Condensers, vari- 
able, 23 plate, 
R. C. Co.; 1 
Detector Crystal, 

Haroo; 1 
Rheostat and 
mounting, 
perite; 1 Sock- 
et, panel type, 
Federal ; 1 

5 -1 Sherma -tran; 1 Jack, filament control. 
2 Dials, black, 3 in. ; 6 Binding Posts, 
lengths of tubing, varnished ; 1 doz. lengths 

suie 

Transformer, 
Millimeter ; 
moulded; 2 
wire bus bar. 
14S93 Regular Price $26.40 Postpaid $20.92 
Accessories - i Battery, B, 22 % v.*, Eveready; 4 Batteries, 
A, drycells, Ray -O -Vac; 1 pair head phones, Little Tattler; 
1 phone plug, Pacent ; 1 tube, U. V. -2 01 -A ; 1 Antenna 
Equipment. *We strongly recommend 45 or 90 volts. 
14S95 Regular Price $16.55 Postpaid $11.87 

Two -Tube "Knock -Out 99 

"I have very distinctly heard on the 'phones the program 
of KGO, Oakland, California. My log shows many stations 
of 1,000 miles or more." J. P. CHARBONNEAU, MON- 
TREAL, CANADA. . 

. 11111W- 

1 Cabinet, mahogany finish, 7x14 ; 1 Panel, hard rubber, 
7x14, drilled ; 1 Baseboard. 61,E x13 % ; 1 Set coils, Roberts ; 
2 Condensers, variable, 23 plate, R. C. Co. ; 1 Grid con- 
denser, micadon, .00025 ; 1 Grid leak, 2 megohm, Daven ; 
1 Condenser, fixed, micadon, .0025 ; 1 Condgoser, fixed 
micadon, .005 ; 1 Condenser, neutralizing; 1 Rheostat, 60 
ohm, Tillman; 2 Resistance units, 25 ohm, Cutler Hammer; 
1 Socket, Federal ; 1 Socket. Federal, UV -199; 1 Trans- 
former, 5 -1 Sherma -tran; 2 Dials, black, 3 in. ; 1 Switch. 
inductance, Fada type ; 7 Switch points ; 2 Switch stops ; 8 
Binding posts, moulded; 1 Battery, C, Eveready, type 771; 
2 Lengths tubing, varnished; 1 doz. lengths wire,, bus bar. 

14S95 Regular Price $35.45 Postpaid $26.71 
Accessories - 2 Batteries, B, Eveready, 45v. ; 1 Battery, A, 
stora;,,,, 70 a.h., Westinghouse ; 1 pair head phones, Little 
Tattler; 1 phone plug, Comsco; 1 Tube UV -199; 1 Tube, 
UV- 201 -A; 1 Antenna Equipment. 
14S101 Regular Price $40.00 Postpaid $31.44 

Three -Tube "Knock -Out" 
"It is very satisfactory; in fact. it has greater volume 

than 6 or 7 -tube heterodyne." C. W. TOLLNER, NNW 
YORK. 

1 Cabinet, mahogany finish, 7x11; 1 Panel, hard rubber, 
7x14, drilled; 1 Baseboard. 6%x131/2 ; 1 Set coils, Sickles 
Reflex; 2 Condensers, variable, 23 plate, R. C. Co.,; 1 De- 
tector, crystal, Harco ; 1 Grid leak, 50,000 ohm ; 1 Rheo- 
stat, 20 ohm, Tillman; 3 Sockets, Federal; 1 Resisto coup- 
ler, Daven ; 1 Resister, Special, 100.000 ohm, 2 Transform- 
ers, 5 -1 Sherma -tran ; 3 Jacks. Filament control, Milli- 
meter; 1 Micadon, 0005; 2 Dials, black, 3 in.; 6 Binding 
posts, moulded ; 3 Lengths tubing, varnished ; 1 Doz. lengths 
wire, bus bar. 
14S96 Regular Price $40.40 Postpaid $31.74 
Accessories - 2 Batteries, B, Eveready, 45v; 1 Battery, A, 
storage, 70 a.h., Westinghouse ; 1 Pair head phones, Little 
Tattler; 1 Phone plug, Comsco; 3 Tubes, UV- 201 -A; 1 
Antenna Equipment. 
14S97 Regular Price $44.00 Postpaid $34.79 

Read What This Expert Says: 
"I have built about 60 sets of all types. Have built four 

Knock -Out Sets and with nine sets now, in the presence of 
super -heterodyne, neutrodyne, 6 -tube R. F. and others of 
the best types, I truly think the Knock -Out is the most sat- 
isfactory all around set I have ever built or tried." SPEN- 
CER CARLTON, M. D., NEW YORK. 

It's Easy to do Business with Us 
Every Article and Every Transaction Guar- 
anteed to be Satisfactory. Quick Shipment. 
Goods Subject to Examination before accept- 
ance, if desired. We Pay Transportation to any 
P. O. or shipping point in the U. S. No money in 
Advance, unless you prefer to send with order. Letters 
Answered Quickly and Intelligently. Radio 
Questions Answered Free and without obligation. 

ORDER DIRECT FROM THIS ADVERTISEMENT -QUICK SHIPMENT! 
Liberty 1If. 0. house: Please semi me all the goods I hare listed, subject to your guarantee of satisfaction. 

Name 

Address 

Liberty Máil Order House 
The Radio House of Friendly Service 

Dept. 702Z, 106 Liberty St., New York 

ON APPROVAL! 
You can examine at your express office with- 
out obligation to accept. If you accept and 
within a reasonable time you do not get sat- 
isfactory results, we will take back anything 
or everything undamaged and willingly re- 
fund your money. 
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Knockout Reflex Coil No. 8 
Price $ 1.00 a l'air 

Tuned Transformer Coil No. 14 
Price 52.00 

Roberts Circuit Coils, lao. 18 
Price $8.00 per set 

SICKLES 
DIAMOND -WEAVE COILS 

Patented Aug. 21, 1923 

For The Roberts Circuit 
Two units of remarkable efficiency, built specifically for the 
immensely popular Roberts Circuit. Primary and second - 
ary coils in unit No. 1 are mounted on an insulating sleeve, 
with the primary coil left free to allow for adjustment in 
coupling. 
Unit No. 2 contains primary, secondary, neutralizing coil, 
and tickler. The tickler is provided with 180 degree dial 
control. 'i'he tickler is also provided with an additional ad- 
justment of coupling to conferrn to different character- 
istics of tubes or variations in plate voltage. 
Among other popular Sickles products are the Tuned Radio 
Frequency Coil for self -neutralizing Tuned Radio Fre- 
quency Circuits, and the Knockout Reflex Coils. We man- 
ufacture coils for all popular Circuits and for special re- 
quirements. 

Send for descriptive catalogue 

* The F. W. Sickles Co. 
335 Worthington Street 
SPRINGFIELD, MASS. 

Set- et Six 
Radio 
Socket 
Wrench 

A solidly -built 
wrench for every 

_ 

.. ;. =i- 

radio need. Reaches 
and fits every round and 
hexagon nut on any set ; 
works with a fast, screw - driver 
turn. Compact, light, and handy. 

If your dealer cannot supply you 
order from us 

THE PERRY -FAY COMPANY 
Screw Machine Products 

ELYRIA, OHIO 

1 

Loud 
Speaker 

of Distinctive 
Beauty 

Generous 
Proportions 

NATURAL TONES WITH VOLUME 
A Reproducer that Satisfies 

Aluminum Sound Column. 14. inch pyralin bell. 
Convenient adjuster. 
No. 205B Polished Black Flare . 

No. 205D Mahogany Tinted Flare 

Manufactured by 

$22.50 
25.00 

ij-merta dieckic 
COMPANY 

State and 64th Sts. Chicago 
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Just a Suggestion- Here's One of Several Circuits in Which Branston Transformers can be 
Used. This one is a Super -Heterodyne in which 7 Dry Battery Tubes do the Work of 10 
or 12; A Strictly Loop Set. Panel 7 "x21 ", 2 controls. Built by a Buffalo, N. Y., Radio Fan. 

Increase Your Range by Adding 
Short Wave Radio Frequency 

If you own a Super -Heterodyne, use 
Branston Matched Transformers to re- 
place inefficient transformers in your re- 
ceiver and make seven tubes do the work 
of ten by reflexing. Use them to make your 

8 
Matched 
Trans- 
formers 

$35 

-...+.r...amerscram, manor arrs'A"°.tt, 

BRANSTON KIT No. R-1991 
CONSISTING OF 

s. RSS=Jn.w4w+a+...BS,T......T,..L.sni' ,: r. { .n.. a...» . .: . 
5 

A. 5.36 ben s...-t..» Pncr : Yn.l .. 

R. it.'Z:,.....1 'Uwe r...- , ,.,e.., Pr,a..p,....e.,.... .._ _ . ,..A..,..F..._.,_..i. a..t . 

'...NAS A BRAFíSt'AN . jac Buffalo. N Y. ¡ 

"Super- Heterodyne" a strictly loop set of 
great volume and range and remarkable 
selectivity. Non -reradiating. Their ex- 

treme compactness will enable you to re- 

duce the size and improve its appearance. 

Every Transformer Perfectly Matched 
and Given an Operation Test 

These are precision -built instruments, guaran- 
teed to handle the radio energy with superior 
accuracy and extraordinary efficiency. They 
give all possible amplification without distor- 
tion. Useful in the building of sets using var- 
ious circuits. They give remarkable results in 
Super -Heterodyne Circuits. 

_.. W.o. 
.11.774VA65 

sa...asase.,d,s.,-r o.. jormorograps 
.....- 1s 

VA 2. 

Branston Super Transformers, Kit No. R -199. Contains three - 
stage long wave R. F. Transformers No. R -200 ($13.50). 
Twin A. F. Transformers No. R -204 ($5.00), Single Stare 
Long Wave R. F. Transformers No. R-205 ($4.50), Long 
Wave Tuned R. F. Transformers No. R -201 ($4.50), Special 
Tuned Coupling Transformer No. R -203 ($4.30), Short Wave 
R. F. Transformer No. R -202 ($4.50). 

Send for Blue -Prints and Catalogue 
Complete blue -prints and layout covering 
Super -Heterodyne, Radio Frequency, and 
Honeycomb Coil circuits sent for 25c in 
coin or stamps. Also complete catalogue 
of BRANSTON QUALITY RADIO 
PRODUCTS. 
Your Dealer has Branston Kits or can 

get them for you. 

CHAS. A. BRANSTON, Inc. 
813 Main Street Buffalo, N. Y. 

Manufacturers of Branston Violet Ray 
High Frequency Generators 

In Canada, CHAS. A. BRANSTON, Ltd., Toronto, Ont 
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HEATH 
P 

® 

Permanently FLAT 
Plates 

The well- known Heath 
process of stamping rotor 
plates to lasting flatness. 
makes the new HEATH 
a permanently satisfac- 
tory instrument. 

Micrometer Geared 
Vernier 

Ordinary adjustments re- 
duced by separate geared 
adjustment to hair- 
breadth distinction. We 
guarantee the Heath 
Vernier Condenser to be 
more highly selective 
than any condenser em- 
ploying a vernier which 
actuates ALL of the 
plates. 

Heath Radiant 
NON- DIELECTRIC 

Condensers 
A new type of end plate which banishes leakage 
and capacity effects, added to the popular Heath 
features of permanently FLAT Plates and the 
most perfect type of vernier. These advantages of Heath 
condensers are the best guarantee of lasting satisfaction. 

PRICES FOR VERNIER CONDENSERS 
With Dial Without Dial 

No. 12AV 12 plate $5.00 $4.35 
No. 24AV 24 plate 5.50 4.85 
No. 44AV 44 plate 6.50 5.85 

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. HEATH Stan- 
dards of material and workmanship. Price 75c. 

HEATH BAKELITE DIALS IN THREE SIZES 

HEATH RADIO & ELECTRIC MFG. CO. 
207 First St. Newark, N. J. 

Exclusive Canadian Distributors: 
Marconi Wireless Telegraph Company, Ltd. 

Montreal, Canada 

Buy for Results 
The original and correct design and supe- 
rior construction of Yaxley Ap- 
proved Radio Products 
guarantee the best 
results for you. 

xLE 
Approved 

Radio Products Rheostat 
Gives fine tuning without use of 
vernier attachments. Has one nut 
mounting in single panel hole. Can 
be turned in anyposition to suit your 
wiring layout.Youwill like these and 
the other features of this new effici- 
ent rheostat. Fully guaranteed. 
6, 20 or 30 ohm, with knob, $1.35 
6,20 or 30 ohm,with dial, $1.60 
Potentiometer 

Same construction as Rheostat 
200 or 400 ohm, 
$1.85. 

Jacks 
Plugs 

Switches 
Resistance 
Units, etc. 

Ask your dealer, or send 
his name with your order to 

YAXLEY MFG. CO. 
Dept. B, 217 No. Desplaines St., Chicago 

pyR A EK 
TRADE r. MARK 

,,ßi.1 , gs. 4 ÉTECt FIXED 
Al t ev. GE C 

/ ;c ; ;1 p,,,Trt -r9stal < -` PENDING lie cti fier 
Guaranteed to give utmost sensitive reception with abso- 
lute stability. Especially designed for REFLEX work. 
Tested and recommended for the "Knock -out" Reflex by 
"Radio Broadcast" Laboratory. 

WITH MOUNTING CLIPS $1.25 
At your dealers or sent direct upon receipt of purchase price 

THE ERISMAN LABORATORIES, 3785 Broadway, New York, N. Y., Dept. B 

G. EVERETT MARSH, Inc. 
5207 Dorchester Ave. Chicago 

MAIL -ORDER HEADQUARTERS 

for EVERYTHING in RADIO 
PERSONAL SERVICE 

as you desire it on COMPLETE SETS, KITS, 
PARTS, SUPPLIES. Quality Goods at right 
prices- Shipments prepaid. 

Write us any time about Radio 
, SEND FOR 

Our Appreciation and Request Cards 
They're free! 

* Tested 4nd approved by RADIO BROADCAST * 
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Order Direct from This Page! Save About One -Half! 
Compare our prices with others. Only highest grade nationally known 

GUARANTEED parts. OUR GUARANTEE PROTECTS YOU. Money cheer- 
fully refunded if you are not satisfied. Be sure to write your order and state 
prices plainly. Send post office or express money order or bank draft for 
total amount to insure prompt shipment. ALL PRICES ON THIS PAGE 
INCLUDE SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer to any 
bank or commercial agency regarding our reliability. If your favorite circuit 

is shown here. order direct from this ad. No skill required to build your own radio 
with Randolph parts. Panels are all drilled. Instructions are simple and complete. 
Everything comes ready to assemble. Order direct! All shipping charges prepaid. 

Our Catalog Is Filled With 
Bargains Like These 

CONDENSERS 
23 -plate plain Condenser. $1.29 
23 -plate Vernier Condens'r 2.59 

RHEOSTATS and 
POTENTIOMETERS 

Bakelite Rheostat, 6 -ohm. .38 
Bakelite Rheostat, 30 -ohm. .59 
Bakelite Vernier Rheostat 1.15 
Bakelite Potentiometer, 

200-ohm. .59 
TRANSFORMERS 

Randolph Special, 6 to 1; 
44. , x__. . ' 2.16; 3M to 1 1.89 

Sinclair Special, 3 to 1, 
2.55; 31/ to 1 2.24 

TUBE SOCKETS and DIALS 
4' Hygrade Dial .29 
Bakelite Socket ... .28 
Weston Plug .75 

VARIOMETERS 
Moulded Variometer 2.39 
Bakelite moulded 3.45 

HEADFONES Randolph Special; 
2200 -ohms . 2.45 

Blue Bird Special ... 3.95 
LOUD SPEAKERS 

American Bell 3.95 
With adjustable loud 

speaker unit 6.95 
COUPLERS and COILS 

180° Variocouplers .95 
Reinartz Coils 1.25 
Electric Soldering Iron .98 
Cockaday Coil .. 1.E5 
Three- Circuit Tuner.. ... 2.95 

FREE 
BIG MONEY- SAVING 

RADIO CATALOG 
containing a thousand bargains 
of everything on radio -parts, 
supplies, complete parts for sets, 
complete sets, etc., also a mine 
of very latest information on 
all different circuits, complete 
list of broadcasting stations, 
and other valuable, up- to -the- 
minute radio data. Send your 
name and address on a card or 
letter. We will send catalog free. 

FreeService Department 
Our radio engineers will help 

you solve all your radio prob- 
lems, and furnish up -to -date 
information on set construction, 
operation and improvement. 
This service is free to customers. 

"424r.,47, 

COMPLETE 
PARTS-FOR 8 -TUBE 
SUPER -HETERODYNE 
2 23 Plate Bremer -Tully or Duplex Low Loss Condensers. 
3 Remler or Columbia Intermediate Frequency Transformers. 
1 Remler or Columbia Tuned Circuit Transformer. 
1 Special Oscillator Coupler. 
1 Midget Condenser. 
8 Bakelite Sockets. 
2 Thordarson or Columbia A. F. 

Transformers. 
1 Connecticut Filament Switch. 
2 Bakelite 6 -ohm Rheostats. 
2 Bakelite 30 -ohm, Rheostats 
1 Bakelite Terminal Strip for 

Binding Posts. 
1 Multicolucord cable for 

netting batteries. 
con- 

COMPLETE 
FOR 5 -TUBE NEUTRODYNE RECEIVING SET 

Genuine Hazeltine Licensed Neutrodyne Parts Furnished 

PARTS FOR 5 -TUBE SET: 

1 7x24x3 -16 Drilled Panel. 
2 Thordarson or Columbia 

Audio Transformers. 
3 4 "" Bakelite Dials. 
2 Precision Jacks. 
1 Bakelite Rheostat -30 -ohm. 
1 Bakelite Rheostat -6 -ohm. 
1 Bakelite Binding Post Strip. 
7 Marked Binding Posts. 
1 Grid Leak and Condenser. 
5 Bakelite Sockets. 

1 .001 Condenser. 
1 .006 Mica Condenser. 
35 feet Hook -up Wire. 
1 Kit consisting of 3 Hazeltine 

Licensed Neutroformers and 
2 Neutrodons. 

1 Baseboard. 
2 Bezels. 
Complete blue -prints 75 working diagrams 
and instructions. ' 

Complete Parts 
for 2 -Tube Harkness Set 

7 x 14 Drilled Bakelite Panel, 2 Harkness Reflex Transformers 
with Condensers, 2 Dials, 2 Bakelite Sockets, 2 American Bell 
Transformers, 1 Single Circuit Jack, 1 R. W. Crystal Detector, 1 

Bakelite Rheostat 6 -ohm, 7 Binding Posts, Baseboard 
and Busbar Wire, Blue -print to complete wiring $17.95 

set 
Acme'I Tube Reflex $17.45 RANDOLPH RADIO CORPORATION 

$39.85 159 N. Union Ave. Dept. 245 Chicago, Illinois 

2 4', Bakelite Dials. 
1 Bakelite Potentiometer 

400-ohms. 
1 Carter Double Circuit Jack. 
1 Dubilier 1 mfd. Condenser 
1 .006 Mica Condenser. 
1 .0005 Mica Condenser and 2 

meghom grid leak. 
3 .0025 Mica Condenser 
1 .00025 Mica Condenser. 
9 Binding Posts. 
2 4 Volt C Batteries. 
1 7 X 30 x 3 -16 Drilled Bakelite 

Panel. 1 Baseboard. 
35 ft. Hook -up 

wire. 
Complete wiring diagram, base- 
board layout, and blue -print, 

$59.75 

Our Guarantee 
Every article exactly as rep- 

resented. Every article is tested 
before shipping. Complete sat- 
isfaction guaranteed or money 
will be cheerfully refunded. 

Complete parts for the 
IMPROVED FOUR CIR- 
CUIT TUNER as design- 
ed by L. M. COCKADAY 

$39.65 

COMPLETE PARTS 
FOR 3 --TUBE COCKADAY RECEIVING SET 

1 Cockaday Coil. 
2 23 -Plate Hy -Grade Cond. 
2 Bakelite Rheostats, 30 -ohm. 
1 Bakelite Rheostat, 6 -ohm. 
3 Bakelite Sockets. 
1 high ratio Columbia or Thor - 

darson Transformer. 
1 Single Circuit Jack. 
1 low ratio Columbia or Thor - 

darson Transformer. 
2 Double Circuit Jacks. 
Complete blue -prints and wiring 

1 -Tube Set. 

2 3"" Bakelite Dials. 
2 Grid Leak and Mica Con. 
7 Switch Points, 2 stops. 
1 Bakelite Binding Post Strip. 
7 Binding Posts. 
1 Switch Lever. 
24 ft. Hook -up Wire. 
1 7x21x3 -16" Drilled Bakelite 

Panel. 
3 Bezels. 3 -TUBE SET 
1 Baseboard. 

diagrams. 

$10.45 $19.59 

Acme 4 Tube Reflex 
set 
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WORLD'S RECORD Coils 
For ROBERTS 2 and 4 Tube Sets 

USING these coils W. B. Magner 6BCP, San Pedro, Calif., and F. D. 
Bell, Waihenio, New Zealand, held two way communication for the 

first time in history over 6900 miles for one hour and a half Sept. 21, 
1924, establishing a WORLD'S RECORD. 

Using New LOW LOSS Principle 

An innovation in broadcast receivers results never before attained. These coils, and 
important arrangement, construction and changes made possihie this record. Rebuild 
your old set and get the same results. Complete set coils, instructions, layout, blue 
prints, etc., showing improvements. 

Broadcast Band 200 to 600 Meters t $8.00 Amateur Band 60 to 200 Meters j 
Complete Kits, LOW LOSS Features Throughout $55.00 

WORLD'S RECORD COILS CO. 
W. B. Magner, 6 B C P, Pres. 46t 6th Street, San Pedro, Calif. 

"Good Parts 
JSING BEL - TONE parts 

is like taking all the 
guess -work out of radio. Re- 
sults are assured; each part 
does what it is designed to do. 
An unconditional guarantee 
goes with every BEL -TONE 
unit. 
BEL- TONE HEADLINERS 
BEL -TONE Kit for Superdyne 

Circuit $7. 
(Coupler and Plate coil) 

BEL -TONE Variocoupler . $5. 
BEL -TONE Variometer $5. 

(All moulded of Genuine 
Radion) 

BEL -TONE Mounted Binding 
Posts $1. 

{ ASK YOUR DEALER OR WRITE US 

BeI -Tone Radio Eno 

1idKe 
d 

Good 
Set" 

Mdnufocturers 
161 -167 Jamaica Ave., Bklyn.,N.Y i 

r) 

Uwirews 
ucresna Deresnalyne 
Radio Receiving Set 

combines tone quality and selec- 
tivity with distance and volume. 
Price $150 without accessories. 

Write for literature. 

ANDREWS RADIO CO. 
327 S. La Salle St., Chicago 

I )eForest 
License Honeycomb Coils / Back and Front ///, 

$ Panel Mountings 
' j Plain or Geared- 

Genuine I 1 ;,,, Genuine Bakelite ' Universal all -wave in- 

7_ 

-,, /- _ ductance- accepted as stand- 
% s /' and in regard to superior con- 

The 

° s:'d struction and electrical units 
of measurement. Ask your 

"Old "Timer radio friend why sets using honeycomb coils are 
better; they give closer tuning, greater selectivity and range. No 
dead end losses, easy to operate. i6 sizes, mounted and un- 
mounted. Interchangeable with all mountings. Be sure the set 
you buy or build. has them. 

Send 25e for Super Heterodyne, Radio Frequency and 
Honeycomb coil Circuits and Complete Catalogue. jiC 

Chas. A. Branston, Inc., Dept. 7, 815 Main St., Buffalo, N.Y. 
In ('anrrrla -Chas. A. Brrrnston, Ltd., Toronto 

* Tested and approved by RADIO BROADCAST * 
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The shell is ORANGE 
Bakelite- the base genu- 

ine Thermoplax 

The More You Know About Radio 
the Better You Will Like This Socket 

If ever a device were designed to increase the efficiency of all receiving 
sets, it was this new socket by the Master Builder. Radio Engineers praise 
it - new set builders marvel at its ease of installation and the clear, loud 
reception obtained that bespeaks the absence of losses -many old- timers 
have even rewired their sets to establish new distance records and enjoy 
clearer reception with this better socket. 

You'll like its construction, embodying a minimum of both insulation 
and metal- capacity absolutely minimized without sacrifice ofinechanical 
strength. And its base of ebony Thermoplax in beautiful color contrast 
with the thin shell of orange Bakelite adds greatly to the appearance of 
any set as the construction does to its efficiency. 

You'll like its contacts (the source of losses and noise in most sockets); 
they are radically new in design, formed of phosphor bronze and silver 
plated- because the contact resistance of silver does not increase as it 
stands exposed to air.Then, too, electrical losses are minimized by provid- 
ing maximum spacing between terminals, both in insulation and in the air. 

You will like the way the tube is inserted and removed without turning 
_which prevents twisting the bulb from its base. You will like its ap- 
pearance -its small size -its neatness. You will like its silvered posts with 
slotted nuts that are fastened well with either screw driver or wrench. 
You will like the way these terminals are arranged for soldering -extra 
long so that they may be bent down where under -wiring is desired -and 
provided with ears to hold the wire in place for soldering. And best of all 
you will like the price, 9 oc. This socket that meets the specifications of the 
most exacting radio engineer costs no more than most ofthose on the market 
today! If your dealer has not yet been stocked, you can be supplied direct 
from factory at regular price plus i oc for packing and postage. 

THE CUTLER -HAMMER MFG. CO. 
¿Member Radio Seaion, Associated ManufaEturers of Eleartcal Supplies 

Works: MILWAUKEE and NEW YORK 

«Built By The Master Builder" 

CH 
These Exclusive 

Features Assure Better 
Reception 

A 
Perfect contact. Both sides of 

tube prong cleaned when in- 
serted-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 construc- 

tion. 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 

soldering -full length to allow 
bending down for under -wir- 
ing. 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 
Vide spacing of current car- 

rying parts both in air and 
insulation -true low -loss con- 
struction. 

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 separate bulb from 
base. 

The attractive orange shell 
helps identify this better 
socket, but the famous C -H 
trade mark both an the socket 

and on the orange and 
blue box is your gen- 

uine protection. 

RADIO SOCKET 
* Tested and approved by RADIO BROADCAST * 
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Spin tit 
Why not have a gift that you want 

and really need in your radio work! Ask "the 
folks" to include Spintites in your Christmas 
list this year. Or, if you have a friend who 
is a fan, surprise him with a set of these 
handy little wrenches that make the hardest 
hook -ups easy. 

Clumsy pliers simply can't do the work of 
Spintites. Pliers slip; Spintites grip. Yes, 
even in the closest quarters Spintites reach 

right down and take hold of the smallest 
nuts, enabling you to spin them on as tight 
as if soldered, in less time than it takes to 
tell it. Tight joints, as you know, put an 
end to losses and noises due to leaky 
connections. 

Spintites are appreciated as Christmas 
gifts because they are real tools, drop forged 
in one piece for long wear and quicker 

action. No separate parts to get lost. 
The other Stevens "Speed -Up" "Tools 
for radio fans also make ideal holiday 
gifts. Write for Booklet 22 describing 
all the tools. 

Set of 3 
Spintites in 
most popular 
sizes ( round 
or hex, as 
desired) 

io If your dealer can't supply 
Spintites, order direct from 
us. Don't take a substitute. 

STEVENS & CO. 
375 Broadway New York 

Toolsnz1Ms 
since 2899 

ON APPROVAL! 
Examine it in your 
express office -N o 
money in advance. 

No Sherman Kant -Short 
Vernier Condenser 

ever returned to us as unsatisfactory 
Think what this mea.is to you. Built with brass plates and 
bakelite ends, designed by radi j engineers of ability and made 
by mechanics who know their business, the Sherman Kant - 
short Vernier Condenser offers to radio builders an excellent 
radio unit. Its sturdy construction coupled with brass plate 
design which protects against short circuits (fatal to perfect 
reception) insures you mazy years of satisfactory condenser ser- 
vice. Price includes dials. Furthermore it is fully guaranteed. 

Satisfaction or Money Back 
26 -plate ....... $3.50 46- plate....... $3.95 

LIBERTY MAIL ORDER HOUSE 
"The Radio House of Friendly Service" 

Dept. 683Z 106 Liberty St., New York City 

Get the program you 
want when you 

want it! 
1Ffti !VeR.+wi... 

The Singer Cornpendyize 
will do it! 

The Compendyne* five tube tuned R.F. 
low loss receiver has brought in sixty -seven 
distant stations on the loud speaker, within 
two and a quarter hours, while powerful 
local stations were broadcasting. Cabinet 
and panel are matched in mahogany, en- 
graving and panel parts are gold finish. 
The price is $95.00. Write for descriptive literature. 

E. SINGER COMPANY, 40 Hudson St., N. Y. 
* Patents pending 

* Tested and approved by RADIO BROADCAST * 
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Best for Reflex! 

R ASLA Products are best for 
reflex. They are built by 

an organization of reflex ex- 
perts; they are the design of 
John Clyde Davidson, nation- 
ally known for his work on 
reflex circuits. 

When you use RASLA Products, you 
are clinching your reflex success. All 
guesswork and uncertainty are elim- 
inated, because long research work 
has made each RASLA Product 
exactly right for its part of the work. 

RASLA Products are well made, 
but moderate in price. The RASLA 
Compensating Condenser at $1.75, 
the RASLA Tuner at $4.00, the 
RASLA Type CR Transformer at 
$4.00, and the RASLA Fixed De- 
tector at $1.25 represent the best 
in radio. 

Ask your dealer about RASLA 
Products. And write us at once for 
the Improved Rasla Reflex Con- 
struction Bulletins FREE. 

* Tested and approved by RADIO BROADCAST *' 
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Modern 

Radio 

Reception 
A New Book 

BY 

CHARLES R. LEUTZ 
264 Pages, 150 Illustrations 

Fully Bound 

PARTIAL LIST OF CONTENTS 

Radiola Super- Heterodyne Dia- 
gram 

Western Electric 4B Receiver 
Model C Super- Heterodyne 
Model C 7 Super- Heterodyne 
Long Distance Reception 
Short Wave Reception 
Long Wave Receivers 
Pliodynes and Super -Pliodynes 
Laboratory Equipment 
Broadcast Transmitters 
High Efficiency Amateur Trans- 

mitters 
Model L Super- Heterodyne 

and 
Everything of importance relating 

to Broadcast Reception. 

Price, $3.00, Postpaid 

Experimenters Information 
Service, Inc. 

476 Broadway, New York City 

,Marshall-stat) 

The Ideal Rheostat 
for All Tubes 

The Marshall -;tat provides a means of 
obtaining any desired tube adjustment 
with absolute precision. The Marshall -stat 
varies the resistance, not step by step, but 
smoothly, continuously, and uninterrupted- 
ly from zero to maximum. 
The Marshall -stat provides vernier pre- 
cision throughout its entire range. Yet 
there is only one knob to manipulate -no 
double ádjustment to make. 
Besides its precision and ease of operation, 
the Marshall -stat requires only one hole in 
the panel, has only two terminals, can be 

used with any tube or combination of 
tubes, and is so scientifically constructed 
that breakage of the especially- treated 
Marshall discs is impossible. Compact - 

Note full size cut above. 
Can be fitted anywhere. Price 
$ I.75. 

MARSHALL ELECTRIC 
COMPANY 

3233 Locust Blvd., St Louis, Mo. 
Send for Old Man Ohm's descrip- 
tive folder on the Marshall -stat. 

Samber Volt Meter 
* Deserves the * 
Radio 11roackast Star 

Although the Samber Volt Meter 
had been tested and approved by 
R. It. Lab oratory, the advertise - 
ment in the November issue ap- 
peared without a star through an 
oversight. Attention is called to 
this omission to correct any pos- 
sible misunderstanding on the 
part of our readers. 

* Tested and approved by RADIO BROADCAST * 
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$115.00 
Less tubes and bat- 
teries ($120 Denver 
and west.) 

Designed for use 
with either storage 
battery or dry cells. 

A -C DAYTON 
Knock -Down Set 

The XL -5 is sold in 
knock -down form, com- 
plete with all parts and 
directions for $72.50 
($76.50 Denver and west) 

-71251511.42. 
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Performance 
IF you are going to expect consist- 

ently satisfactory performance 
from your new Receiving Set, you 
will be delighted with an A -C 
DAYTON XL -5. 

In selectivity, volume, wave -length 
range, ease and simplicity of opera- 
tion, the XL -5 is unsurpassed. In 
CLEARNESS of radio reception, it 
leads the field of fine Receivers. 

The XL -5 is a five tube Super Re- 
ceiver that outperforms any set in 
its price class. It sells on perform- 
ance performance that is a pleas- 
ant surprise to the most exacting fan 
-performance that will more than 
satisfy you. 

Ask to see and hear the A -C DAY- 
TON XL -5. Your dealer will gladly 
demonstrate its wonderful per- 
formance and clear reception. 

THE A- C ELECTRICAL MFG. CO. 
D A Y T O N . : . O H I O 

Radio Jobbers and Dealers: We are expanding 
our distributing organization. Write for com- 

plete information. 
Makers of Fine Electrical Equipment for Twenty Years 

The A -C DAYTON XL-5 - Dark Mahogany Cabinet 
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WHOLE!ALE RADIO ,g Chudch St. .N:Y. C. 
SERVICE COMPANY Dept.-BR 

THE ROBERTS 
Four -Tube KNOCK -OUT SET 
The Complete Outfit of high grade parts just as described 
in the September issue of Radio Broadcast. 
1 7x21 Drilled & Engr. Pannel 
1 Base Board 
5 Roberts Coils 
2 Preferred Low Loss .005 Cond. 
3 Univernier Dials 
1 Inductance Switch 
7 Switch Points 
2 Switch Stops 
3 Amsco Type Rheostats 
4 Bestone Sockets 
1 Jefferson Transformer 
2 Conio or Modern Push Pull 
1 Pacent Jack, Double 
1 Pacent Jack, Single 
7 Binding Posts' 
1 Neutralizing Cond. 
1 Bradleyleak 
1 Dubilier Grid .00025 Cond. 
1 Dubilier .0005 Cond. 

$ 3.75 
.60 

10.00 
10.00 

3.75 
.25 
.14 
.04 

3.75 
4.00 
3.25 

12.50 
.80 
.60 
.70 

1.50 
1.85 
.60 
.40 
.40 
.60 
.60 
.25 
.15 

1.00 
$62.48 
$42.50 

1 Dubilier .00025 Cond. 
1 Eveready C Battery 
8 Feet of Tubing 
12 Lengths of Bus Bar Wire 
36 Copper Lugs 
Blue Prints & Instructions 

Regular Price 
OUR KIT PRICE POSTPAID 

NEW COCKADAY 4 CIRCUIT 
TUNER 

WITH RESISTANCE COUPLED AMPLIFIER 
It will be well worth your while to use the identical parts 
specified by Mr. Cockaday without changes or substitution 
of any kind. Complete parts, including drilled panel and 
set of three full sized blue prints. 
1 Cockaday Precision or Gen -Win Coil 
1 Cardwell 21 pl. .0005 mfd. condenser 
1 Cardwell 17 pl. .00035 mfd. condenser 
2 Accuratune Micrometer control dials 
1 N. Y. Mica Fixed Condenser .00025 mfd 
1 Amplex Gridenser 
5 Benjamin Clearetone Sockets 
1 Amsco Dubl- Wunder Combination 
4 Amperites No. 1 -A 
3 Improved Double Circuit Jacks 
1 Improved Single Circuit Jack 
1 Precise Audio Freq. transformer 
9 N. Y. Mica Fixed Condensers .005 mfd 
1 Switch Lever 
9 Switch Points and 2 Stops 
1 Improved Battery Switch 
1 

pot. rheo..... 

7x24 Drilled Pannel 
Electrad Grid Leaks 
3 Electrad Gridleak INIountings 
3 Bradley ohms 
1 Bradley leak 
3 Sub Panels, 1x7%, 1x2%, lx l % 
1 Baseboard 
8 Binding Posts 
Set of Blueprints, wire, etc 

$ 5.50 
5.00 
4.75 
7.00 
.45 

1.25 
5.00 
2.25 
4.40 
3.00 
.70 

5.00 
5.40 
.30 
.20 

1.00 
3.50 
1.50 

6.00 
1.85 
.50 

1.00 
.80 

1.75 

Send Money Order or Pay Postman. List Price $ 68.40 
OUR RIT PRICE $54.75 

FREE BIG MONEY SAVING RADIO CATALOGUE FREE 
Containing a thousand bargains of everything in Radio -parts, supplies, complete parts for sets, complete sets, etc., also a 
mine of very latest information on all different circuits. Send your name and address ane we will send this catalogue FREE. 

410111111m 

Dielectric! 

There is only one 

GENUINE 
EBY Binding Post 

With tops which Don't Come Off" 
Eby Posts are scientifically de- 
signed, beautifully finished and their 
price is right. 

This is our Ensign post which can be 
furnished either plain or engraved 
In twenty-five different markings. 

EBYS are Binding Posts PLUS 

H. H. EBY MFG. CO. Phila., Pa. 
A red s tripe Bakelite -Dilecto panel has more dielec- 
tric resistance than is ever required in radio. It 
affords absolute insulation. 

bakeliteawdilecto 
(Distinguished by its Red Stripe) 

The U. S. Navy and Signal Corps have used Bakelite - 
Dilecto successfully for ten years. Makers of the 
largest radio sets favor it. Most practical material 
for amateurs' use. Use it for your next panel. Tell 
it by its red stripe. 

*THE CONTINENTAL FIBRE CO. 
Factory: Newark, Delaware 

Service from: 
NEW YORK, Woolworth Bldg. SAN FRANCISCO, 75 Fremont St. 
CHICAGO, Wrigley Building LOS ANGELES, 307 S. Hill St. 
PITTSBURGH, 301 Fifth Ave. SEATTLE, 1041 Sixth Ave., So. 

FROST ¡tAD10 

TWO 
popular items of FROST- 

' RADIO are shown: The No. ft 

608 Push Pull Battery 
Switch, list 30c, and 
the No. 139 Cord Tip 
Plug, list 50c. Your 
dealer has them in 

stock. Order these and other 
radio needs from him today. 

FROST RADIO 

HERBERT H. FROST, Inc. 
154 W. Lake Street Chicago, Illinois 

* Tested and approved by RADIO BROADCAST * 
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ADLER -ROYAL 199 
Designed and built to operate on dry cells 

Price $165.00 

A 5 tube Dry Cell Neutrodyne 
all batteries within the cabinet 

YOU may have your choice of two dif- 
ferent styles of Adler -Royal Neutro- 

dyne. Set 201 A operates with the usual 
storage battery. Set 199 operates on dry 
cells. This is an achievement that has 
baffled radio engineers since the intro- 
duction of Neutrodyne. 

Adler -Royal Neutrodyne also has separ- 
ated the control for radio frequency and 
audio frequency. In simple language this 
means that with Adler -Royal, when a 

station is amplified, the desired tone 
quality and volume is controlled without 
detuning or distortion. 

Not only their beauty of cabinet design 
but the workmanship and simplicity of the 
sets themselves are outstanding features 
of Adler -Royal. 

Adler -Royal is on exhibit only at the 
higher class stores whose reputation is an 
additional guarantee of the quality of the 
Royal line. 

ADLER MANUFACTURING COMPANY, Inc. 
General Sales Office: 881 Broadway, New York City 

Factories: Louisville, Ky. 

ON I. of the three cabinet d, - 

signs of Adler -Royal Com- 
bination Radio and Phono- 
gra ph Cabriole Model lo 

Price $300.00 

fi ape Ucenaed ae Kn, ndeni Rad oManutaetv $ 

ETRo 4 

Mch 17 L92J uMAa/ / ó 

µpatsNw0.09Uend9tl 
I. 

Othe, tcnta Cendny 1/ 
The Adler -Royal Neutrodyne is licensed under 
the Hazeltine Neutrodyne patents and manu- 
factured for us by King- Hinners Radio Co. 

Adler o 
N E UTRODYN E 

Send for an attractive booklet describing the complete 
Royal line of phonographs, radio sets and comb*ations. 

A DI. ER-ROYAL Elizabeth- 
an Floor Type Neutro- 
dyne No. I in figured 
walnut or mahogany finish; 
storage battery or dry cell 

equipment 
Price $350.00 

* Tested and approved by RADIO BROADCAST * 
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TABLE NO. 31 

Substantial table 15 "x31" 
x291/. Packed 1 eaçh in 
carton, $3.50. 

SPECIFICATIONS 
AND PRICES 

Panel 7x9" 7" deep $1.80 
Panel 7x12 7" deep 2.00 
Panel 7x14" 7" deep 2.25 
Panel 7x 16" 7" deep 2.30 
Panel 7x18" 7" deep 2.40 
Panel 7x21" 7" deep 2.50 
Panel 7x24" 7" deep 2.60 
Panel 7x26" 7" deep 2.70 
Panel 7x28" 7" deep 2.80 
Panel 7x3 0" 7" deep 3.25 
Panel 7x36" 7" deep 4.75 
Panel 7x40" 7" deep 5.25 
Panel 8x40" 8" deep 5.75 
8 or 9" deep add 30r. 
8 or 9" Panels add 30r,;) 

Pitgr-& RADIO CABINETS 

17 for your Radio Set 
Get an MBG Cabinet for your set to -day. Any size 
you need at ridiculously low prices. All our cabinets 
are strongly made from beautifully grained Douglas 
Fir. Shipped in the natural wood with full instruc- 
tions for staining at home to harmonize with 24 
standard wood finishes. Make your radio set into 
an attractive piece of furniture at low cost. 

RADIO CABINET DEPARTMENT 
EXPRESS BODY CORPORATION 

44 Lake Street Crystal Lake, Ill. 

CABINET NO. 29 
Battery compartment 
10 'Ix 11 "x29". Open 
back with shelf com- 
partment for B bat- 
tery. Paneled front to 
conceal batteries, over 
a 1 1 measurements, 
111/2 "x32 "x29". Set 
up complete in car- 
ton, $ 7.50, with 
panel door in rear, 
$3.00 extra. 

CONSOLE CABINET NO.37 
Panel Bat. Comp. 
7x18 1/, 91/2" deep 

10 "x11 "x18" $10.50 
7x24 ", 91/2" deep 

10 "x11 "x24" 11.50 
7x26 ", 91/21/ deep 

10 11x11 "x26" 11.50 
7x28 ", 91/2" deep 

10 "x11 "x28" 11.50 
Additional door makes shelf 
in front of panel when open, 
extra, $3.00 
No. 37 Two -door console for 
5 -tube Atwater Kent set. 
Panel 8x30", 101/2" deep. 
Battery Comp. 10 "x 11 "x 

30" $17.50 
To flt 6 -tube Atwater Kent 
Panel 8x3 6 ", 101 /2" deep. 
Battery Comp. 10 "x11 1/x 

36" $20.50 
Mounting boards, each, $.50 
Shipped set up complete, 
one to a carton. 

a i a í'ü sa s¡a í/; 
RADIO 

29513 
Gets stations 

Far and near A 

J.oud and Clear 

/ FARAWAY Radio Sets are amazing values at bargain prices. 
Users get stations from New York to Frisco -loud and clear. 
Operate with either dry cells or storage batteries. Beautiful 

cabinet finished in mahogany with new platinum -finished panel. 
14 SATISFACTION GUARANTEED. Don't pay $100 to $150. Write 

for our money -saving plan and literature. 
2 -Tube Set - $29.50 
4 -Tube Set - 59.50 

Biggest possibilities you ever heard of_ Dealers -Agents: Write for plan and territory quickly.. 

TETE FARAWAY RADIO CO.. 655 THIRD ST.. CINCINNATI, b_ i t /itJü /üütJi 1eí J 

i 

Big, complete stock. Standard prices. And you're sure 
it's reliable if it comes from Andrae. 

Send for our catalogue. 
JULIUS ANDRAE & SONS CO. 

112 Michigan Street Milwaukee, Wis. A N Co R A E. 'n 
BusínP,rs 

Sínce IB60. 

Thousands of radio bargains; standard 
sets, standard parts for sets. vacuum 
tubes, etc.. at one -third less than regular 

prices, also latest information on all circuits, complete list 
of broadcasting stations and other valuable data. Send 
name and address, we'll send you 50c book FREEI 
FREE SERVICE DEPARTMENT. Mr Decker of N Y Eve. 
World will help you solve your radio problems. and funisk 
up- to-date information on set construction. operation unprovel 
ment This service FREE to our customers. Write today' 

NORWALK RADIO CORR 
Dept. 57 66 READE ST., NEW YORK 

Ratios 
32to1 
and 5 
to 1 

$4.25 
and 

$4.50 

Nickle on 
brushed 

brass 
Tested and 

KELFORD 
Shielded Audio Frequency 

Transformer 
Considered by experts most perfect trans- 
former ever constructed. Used in many 
of the world's finest sets. Gives great and 
clear volume without distortion. Made 
by America's oldest manufacturers of radio 
parts. Send post card for full details. 

THE AMERICAN SPECIALTY CO. 
176 Holland Ave. Bridgeport, Conn. 
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Give the Gift 
of istance 
anal Volume 

YOU can give the most welcome gift of radio-in- 
creased distance and volume. This is the gift to be 
used and cherished for years to come. 

14 GOLD SEAL 
.HOMCHARGER 

features 
1- Simple; needs no care. 
2- Efficient ; costs about 5c 

to charge the average bat- 
tery, much less than bulb 
or liquid types of charger. 

3- Quick; brings battery up 
to full charge overnight. 

I-Tapers charge; cannot 
injure the battery. 

5 -Clean ; no bulbs to break, 
no liquids to spill or pro- 
duce fumes. 

6- Dependable; adjusted and 
sealed at factory. 

7 -Lasts forever; only one 
moving part, the Tung- 
sten contact, which can be 
replaced at $1 after many 
thousands of hours of 
use. 

8 -Fool -proof ; charges auto- 
matically, no matter 
which clip is attached to 
which battery terminal. 

9-Safe; approved by Fire 
Insurance Underwriters. 
No danger of shock or fire. 

10- Beautiful ; sturdy metal 
case finished in mahogany - 
red and gold. 

11- Universal; made in types 
for all voltages of alter- 
nating and direct cur- 
rent. Charges all radio 
"A" and "B" batteries 
and automobile batteries. 

12 -Quiet ; its faint hum can- 
not be heard in next 
room. 

13- Unqualifiedly guaranteed. 
14- Popular price; sold every- 

where for $18.50 ; in 
Canada $26. Complete, 
no extras to buy. 

gig/New eilent 
IJoMcGE1? 

Anyone who can operate a radio set 
can use the new silent GOLD SEAL Hoii- 
CHARGER. 

More than 200,000 satisfied users of 
the HOMCHARGER are doing this today. 
Give your family, your friends, every- 
body, the gift of better radio, resulting 
from the great advantages of storage 
battery tubes. 

So "Christmassy" ! Finished in hand- 
some bright mahogany -red and gold, the 
new silent GOLD SEAL HOMCHARGER 
makes a happy, brilliant display de luxe. 
It has rubber feet, too, and can't mar 
polished tables or floors. 

FREE ! Get the interesting book- 
let, "The Secret of Distance and Volume 
in Radio," containing valuable informa- 
tion on radio at its best, and fully de- 
scribing the new silent GOLD SEAL HOM- 
CHARGER. Your dealer has it; if not, 
send us his name and we will mail you 
a copy post -paid. 

THE AUTOMATIC ELECTRICAL 
DEVICES COMPANY 

Largest Manufacturers of Vibrating Rectifiers 
in the World 

128 West Third Street, Cincinnati, Ohio 
Under the same management as the Kodel Mfg. Co. 
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11 
y-OU have always wanted a radio set whose 

tone and volume you could regulate to 
suit your fancy. At last it is available. The 
RESAS Tone -A -Dyne is such a set. 

The Tone Modulator, a feature 
of the RESAS Tone -A -Dyne, is 
to be found in no other set. A 
turn of the knob and music or 
speech is reproduced at its best. 

The RESAS Tone -A -Dyne is a 
powerful 5 -tube set in a handsome 
cabinet. You will be proud to 
own it. And it sells for only $78! 

NO REFLEX COMPLETE 
WITHOUT CELERUNDUM COMPLETE \\L4/ * 

to ti 
TRADE I 

MARK - - 
DE- TEX -IT 

Complete $1.25 

A low loss positive contact 
Fixed Detector 

Requires no adjustment. Cat whisker troubles eliminated. Will not burn out. 
Best for Reflex 

Power -Tone -Volume 
Jobbers write for samples and discount 

Celerundum Radio Products Co. 
70 -78 Woodbine Street, Wollaston, Mass. 

SEND RADIO MAGAZINES 
For Christmas Gifts Tisis Year 

Let me estimate on your list NOW and save you 
money. Twenty Radio Publications. 

FRANKLIN SPENCER ROACH 
Publishers' Represenfafice 

2905 Columbia Avenue Philadelphia, Pa. 

SEND NO MONEY! 
Trank :YOU 

-83°0r 
9 

C^' dL ó9 
fyLoy.n. v.,./ 

CRI' T.T A. .fTlllt 1!R 
^.1 .. 1..n.il..n. 

-YOUR OWN Name and Address 
Printed Free on Thank You Cards 
Hear what YOU like. Stations are 
glad to put on numbers at your re- 
quest. We print Special cards that 
get ATTENTION. All the RAGE. 
Cards (Printing FREE) 100 -only 
$1.35; 200 -$1.85; 300 -$2.35 plus 
few cents postage. Order TC D 

MONEY REFUNDED If Not Delighted 

qi 

^' Quality cards. High grade printing. 
Send no money-just pay postman when you get cards. OrderNO W! 
RADIO PRINTERS, 89 Main St., Mendota, III. 

Patents Pending 

A better loop aerial. Increases se- 
lectivity. Reduces static. Easily port- 
able. Can be used anywhere. 

Rotates on base, which has sil- 
vered dial graduated for calibration. 
Handle permits adjustment without 
body capacity effects. Handsomely 
finished in silver and mahogany. 

We also manufacture TINY -TURN the superior vernier con- 
trol. If your dealer cannot supply you, write direct. 

® E- o 
= (4 Q e@ Etee 

1305 FIRST AVENUE MAYWOOD, ILL. 
PERKINS ELECTRIC LTD., MONTREAL 

* Tested and approved by RADIO BROADCAST 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO BROADCAST ADVERTISER 337 

and then 
we heard 

The Musical Instrument of Radio 
r 

UCH volume that it is necessary 
to warn users not to turn it on 
full-lest the loud speakers be 
thrown out of adjustment. c4 new 
five tube tuned radio circuit- devel- 
oped by the pioneer makers of radio 
parts in this country. Batteries and 
tubes will last from twice to three 
times as long. Evlarvelous selectivity. 
These are the high spots. The whole 
story in a booklet. It will pay you to 
send for it so we can give you the 
nearest dealer's name and you can 
have the joy of your .êlectrola for 
Christmas. 

The Famous Line of 
Kelford Radio Parts 
include a remarkable 
low loss variable con- 
denser, laboratory 
precision rheostats 
and potentiometers 
and a new shielded 
audio frequency 
transformer acknowl- 
edged by radio ex- 
perts to be the most 
perfectly constructed 
transformer made. 
These parts are more 
efficient because of 
our long experience - 
and at lower prices 
because of our facili- 
ties. Send for catalog 
if you know that a 
set is only as good as 
its parts. 

THE AMERICAN SPECIALTY COMPANY 
172 Holland Avenue, Bridgeport, Connecticut 

America's Oldest Manufacturers'of Radio Parts 

Exclusive territory for jobbers. Community agency plan for dealers. For both job- 
bers and dealers the highest quality merchandise and discounts worth investigating 
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Mr. E. N. Pickerell, Chief Radio Officer, S. S. Leviathan - 
formerly a student of the Radio Institute of America. 

Travel-Good Pay 
and a 8íg Future 

in Radio 
Our graduates are now traveling all over the 
world as ship radio operators. And this well - 
paid profession offers the same remarkable 
opportunities to you. 

Study at Home 
Even if you know nothing about radio now - 
you can obtain your U. S. Government Oper- 
ator's License in a few months. Our home 
study course will prepare you. It teaches every- 
thing from elementary electricity through code, 
commercial operation, and the latest develop 
ments of radio. 

Since 1909 
this school has been turning out qualified operators. 
The Radio Corporation of America conducts the 
school and gives employment preference to our 
students. Write to -day for details of the course and 
information on how you can become a trained 
radio operator in a few months of home study. 

Advanced Radio Course 
Great popular demand by the advanced student, 
experienced amateur and wireless operator has 
led to an opening of an ADVANCED HOME 
STUDY RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio measure- 
ments. In vestigate! 

Radio Institute of America 
(Formerly Marconi Institute) 

Established 1909 
328 Broadway, New York City 

Indicate by a cross X the course you are interested in: 

I 

Radio Institute of America, I 

328 Broadway, New York City 
I Please send me full information about radio oppor- I 
I tunities to -day, and your I 

I COMPLETE RADIO COURSE I 

ADVANCED RADIO COURSE 
Name 

I Address........ I 

I .. I ---------- ----------- 

ii 

Don't Miss a Program 
Sometime, haven't you wanted to hear 

a certain radio program ... but could not 
because your storage battery was down? 

Don't let it happen again. Add a 

Valley Bat y Charger 
to your radio set, and you can always 
be ready to listen in. With the Valley 
Charger you can completely recharge 
any radio battery at home overnight. 

Quiet in operation. 
Full 6- ampere charging rate. 
No liquids. No bulbs. 

The Valley Battery Charger recharges 2 -volt 
peanut tube cells, 6 -volt A batteries, and from 
one to four 24 -volt B batteries. Takes about a 
dime's worth of current for a full charge. 

Plugs into the ordinary light socket like a fan 
or other household necessity, and is just as easy 
to operate. It has a grained and engraved Bake- 
lite panel which harmonizes with any radio set. 
Clear glass top shows the simple, patented 
working parts at all times. 

At radio dealers everywhere. 

VALLEY ELECTRIC COMPANY 
3157 S. Kingshighway St. Louis, Mo. 

YOUR CRYSTAL SET 
will work 400 to 1000 miles if made by my plans. 
No tubes or batteries. Copyrighted plans $1.00. 
satisfied customers everywhere. Particulars free. 

LEON LAMBERT, 673 Kaufman Bldg., Wichita, Kansas 

JUDGMENT OF THE STORM 
By Roy Mason 

A novel written from the photoplay of Ethel Styles 
Middleton which has been produced by the Palmer 
Photoplay Corporation. $1.5o. 

Doubleday, Page & Co., Garden City, N. Y. 
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The ECHOPHONE "V -3" 
The Super - Volume 

3 -Tube Regenerative 
Without Tubes and Batteries 

.00 

/-_ 

The Ideal Gift ? 
Distinctively Superior Yet 

&Moderately Priced 
WHEN you give your family the Echophone "V -3" for 

Christmas you are giving them radio entertainment of a 
noticeably finer quality than is afforded by any other three 
tube receiver on the market. 

For here is a machine that brings "real music" into your home -that 
reproduces even on a loud speaker all high and low pitch tones, all voice 
modulations exactly as they are when they enter the microphone a half 
mile or eighteen hundred miles away. The Echophone "V -3" is a receiving 
set any novice can operate. It has only two tuning controls which once set 
bring in only the stations wanted. Operates with dry cell batteries, which 
fit into the handsome Adam Brown finished self contained cabinet. 

As comparison readily reveals, such performance is available at mod- 
erate cost only in the Echophone "V -3." It is the result of special con- 
struction features and the use (through license obtained under 'U. S. 
Patent No. 1,113,149) of Armstrong's famous regenerative circuit. 

For those who want the ultimate in radio reception there is the 
Echophone "F -5." The 5 -tube combined radio and audio frequency set 
that assures loud speaker reception of distant stations from either loop, 
indoor or outdoor aerial. 

Ask your dealer about these sets today. Meantime send for our 
descriptive folder. Address 

The Armac Radio Company, Agents 
1120 N. Ashland Ave., Chicago, Ill. 

Manufactured by THE RADIO SHOP, 1120 N. Ashland Ave., Chicago, Ill. 
Long Beach, Cal. Sunnyvale, Cal. 

(2 

tiC140P1-101,,. 

ECHOPHONE "F -5" 
Without Tubes and 

Batteries 
$110.00 

ECHOPHONE 
Storáge Battery Jksults at Thy Cell Cost 

THE ARMAC RADIO CO. 
1120 N. Ashland Ave., Chicago, Ill. 

Please send folder describing fully the Echophone 
"V -3 "and the Echophone "b' -5." My Radio dealer 
is 

Dealers: Get in Touch 
With Your Jobbers. 

Name.. ... 
Address 

www.americanradiohistory.com

www.americanradiohistory.com


340 RADIO BROADCAST ADVERTISER 

Airtron Radio Tubes 
with the new highly developed dielectric moulded Bake- 
lite base which eliminates all kinds of electrical losses. 

Airtron Tubes 
Speak for quality, volume and all other characteristics demanded 
of a Radio Tube. Designed and manufactured to give the highest 
efficiency that a tube at the present time can possess. 

Type 200 -6 Volt. 
" 201A -5 " 

12 -1.5 
<< 199 -3.4 

1 Amp. Detector 
.25 " Det, 8s Ampl. 

<< << .25 
.06 " " Standard Base 

Every Tube Guaranteed List Price $4.00 
Sold by all dealers, or shipped C. O. D. direct 
by Parcel Post. When ordering mention type. 

Discount to Dealers 

H. & H. RADIO COMPANY 
CI. Hill Station Box 22 Dept. 109 Newark, N. J. 

We are Still Repairing all Types of Radio Tubes at $2.50 

Innovation of the 
Year 

ONE PIECE STATOR 
(Pat..l pplied for) 

An EXCLUSIVE and UNIQUE 
FEATURE -value immediately re- 
cognized by entire radio world. Elim- 
inates broken contacts, soldered joints. 
leakage and resistance. Found in 
types 3 (plain) and 4 (all- vernier). 
CELORON END PLATES: Types 5 
(plain) and 6 (all- vernier), METAL 
END PLATES. 

CS and CV Low Price Types 
Always in Stock 

ASK YOUR DEALER! 

4, 100% GUARANTEED 
Write for Literature 

U.S. TOOL COMPANY, Inc. 
125 Mechanic Street NEWARK, N. J. 

Mfrs. of Special Tools, Dies, Jigs, Auto- 
matic Machinery and Sub Presses. 

Peerless TWIN -AUD 
p 

1T 

ListPrice 
IL1. (.001) DEALERS 

IN any circuit 
where two audio 

transformers a r e 

specified, it gives 
greater volume 
and clearer repro- 
duction. Because 
of its two stages of $y'so balanced audio 
amplification n o 

distortion, due to intercoupling of two transformers, 
is noticeable. TWIN -AUD lends beauty to your set. 

PEERLESS RADIO CORPORATION 
Newton Lower Falls Boston, Mass. 

ON ONE TUBE 
BIG FREE BOOKLET tells the story. California users of 
CROSS COUNTRY CIRCUIT hear Atlantic Coast, Canada, 
Cuba, Mexico, and Hawaii. Atlantic Coast users hear Eng- 
land to California. Our new plan makes this set easiest and 
cheapest to build. One hour puts in operation. One tuning 
control. No soldering. Any Novice can do it. BIG BOOK- 
LET FREE or complete instructions for 25c stamps or coin. 
VESCO RADIO CO. Box RB -I17 Oakland, California 
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GILFILLANNEUTRODYNE 
ovru`a '"i 

nummnmiun, 

unrnuwum111110 

PROOF of the superior performance 
of the Gilfillan Neutrodyne is coming 

in from every section of the country. 
Users everywhere tell us of their long dis. 

Style ÇN -1 In an ar- 
tistic, beautifully fin- 

ished two -tone American Walnut Cabinet 
of three panels, without accessories $175 

KANSAS CITY 
2525 W. Penn Way 

Permanent Satisfaction 
tance feats and the wonderful clarity of 
tone with which stations far and near are 
reproduced. Convenient to install and 
simple to operate. 

These sets are manu- 
factured in our three 
factories, supervised 
by a corps of Radio 
Engineers of national 
reputation. Each set 
must pass a rigid test 
so that it reaches you 
ready for instant ser- 
vice. 
Buy a Gilfillan Neu - trodyne for your 
Christmas gift and 
you will have a set 
that is in the first rank 
of Radio Improve. 
ment and Achieve- 
ment. 
Ask your dealer for 
demonstration and 
send to our nearest of. 
fice for literature. 

Style GN -2 
Same Neutro- 

dyne construction and features in smaller 
cabinet made of American walnut, finished 
in two tones; 'without accessories $1140 

GILFILLAN BROS. INC. 
1815 W. 16th St., LOS ANGELES NEW YORK CITY 

225 W. 57th Stteet 

,GILFILLAIV RADIO CORPORATION 

Ó \ QAendplRad Io Rtanufaeku!er51 
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This 

RADIO 
BOOK 

will save you money! 
Compiled by HARRY F. DART, E.E. 
Formerly with the Western Electric Co., 
and U. S. Army Instructor of Radio 

Technically edited by F. H. DOANE 

NEW edition off the press ! The greatest 
book on radio ever written. Price only $1. 

Filled with sound, practical, tested informa- 
tion for every radio fan, from beginner to 
hard -boiled owl. Written, compiled and ed- 
ited by radio experts of national reputation. 

Every page tells you something useful. 
And there are 514 pages! More than 150 il- 
lustrations and diagrams! 

You may dip into this I. C. S. Radio Hand- 
book at random, or hunt up special informa- 
tion you want, or read it right through. 
Different types of receiving and sending hook- 
ups are explained; interesting experiments; 
definitions; codes and symbols; technical data 
and thousands of suggestions for .getting more 
pleasure out of radio. Will save you from 
wasting money on things that won't work. 
100,000 already sold. 

Send $1 today and get this 514 - 
page I. C. S. Radio Handbook be- 
fore you spend another cent on 
parts. Money back if not satisfied. 

TEAR Ol r HERE - -- - - -- 
INTERNATIONAL CORR!:SPONDENCE SCHOOLS 

Box 8297 -c, Scranton, Penna. 
I enclose One Dollar. Please send me- post -paid -the 
514 -page I. C. S. Radio Handbook. It is understood J that if I am not entirely satisfied I may return this 
book within live days and you will refund. my money 

1 

Name J 

1 

E Address 
I Check here and enclose $1.50 if you wish the 

1 de lune edition, bound in Leatheroid. 

* Tested and approved 

Premier "CROFOOT" 
Vario 

Condenser .`; 
b 

R . "Look for the 

condenser with 

the Red Stripe" 

1 to 74 Tuning Ratio! 
So great a ratio in a standard variable condenser is no 

accident. It is the result of careful engineering, radically 
different design and painstaking manufacture. 

These facts are convincing evidence of superiority. "CRO- 
FOOT" has the lowest minimum capacity yet attained, there- 
fore the greatest tuning ratio and widest tuning range. Ex- 
tremely low phase angle loss, low insulation leakage and low skin 
resistance. Made entirely from brass and hard rubber, semi - 
straight line construction. All plates soldered. Grounded 
rotor. Lacquered rotor and stator plates. One hole mounting. 
Min.Capacity Max. Capacity Tuning Ratio List Price 

.000005 M. F. .0001 M. F. 1 to 19 $2.75 

.000005 M. F. .00025 M. F. 1 to 42 3.25 

.000007 M. F. .00035 M. F. 1 to 53 3.50 

.000007 M. F. .0005 M. F. 1 to 74 3.75 
Complete with "E- Z -Toon" Vernier Dial 75 cents additional 
Write for Free Bulletin No. 94 showing complete line of Premiere 
Quality Radio Parts. Ask your dealer if he has Premier free hook ups. 
If not, send his name and receive a set free. 

prrmirr J1i'rIrit fompany 
3812 Ravenswood Avenue Chicago 

P1UMIÑL 
Qualify Radio ?farts 

POSITIVELY SENSATIONAL! 

The Fixed Detector Marvel Radio's Latest 
Scientific Triumph 

The most sensitive fixed detector known for 
Reflex and Crystal sets. 

legoWonDer 5íxtb11ttcttor 
100% sensitive. Not so long ago many dealers 
believed the Reflex and Crystal Set to be thing of 

E the past, but that was before LEGO began to show 
E them new tricks. 

BUY A LEGO TO -DAY 
Note the difference 

For Sale by All Dealers, 90c., or Sent 
Postpaid Insured, $1.00 

E. LEGO CORP. 225 W. 77th St., N. Y. C. - 
1Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll_ 
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MODEL B 5 TUBES lbef 

Price $175 
Eagle Guarantee 

The Guarantee that accom- 
panies every EAGLE Re- 
ceiver Fully Protects You! 
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MODEL BS 
A New Eagle Artistic Console Cabinet 

Price $100 
An artistic Console cabinet, for the EAGLE 
in American Walnut or Mahogany, with 
fume -proof compartments for battery and 
charger. 
Licensed by Independent Radio Manufac- 
turers, Inc., under Hazeltine Patents Nos. 
1.450,080, dated March 27, 1923, and 1,489,228, 
dated April z. 1924. Other patents pending. 

EAGLE RADIO CO. 

7unnireto l .cvu tu; 
Cmoaít. 

. ma,e. imv 
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Write for Literature 
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Be Sure, Don't Guess 
Perhaps Your "B" Batteries Are 

Run -Down -Do You Know? 

The Jewell "B" Battery Volt- 
meter is a real instrument. 
Sturdy and accurate Always 
dependable. 

Ask your Radio dealer for a 
Jewell Radio Instrument Cata- 
logue No. 15 -A. 

Jewell "B" Battery Voltmeter 

Price 
$2.75 

Jewell Electrical Instrument Co. 
1650 Walnut St. - Chicago 

"e25 Years Manufacturing Electrical Measuring Instruments" 

. -_ , THERE IS A 

"rte ̀ FASCINATION 
` FOR 

'' ,1 
1, ' LOW LOSS '':',,,5', 

T 

ii 
, IN MAKING 

COILS, I, ALL KINDS OF 
FORM WOUND 

LOW LOSS COILS 
and a surprise in the extraordinary 
good results obtained if you use 

...SIG& 
S Pt lib 
INSULA ION 

for stiffening coils, replacing spaghetti, 
etc. Reduces dielectric absorption and 
capacity effects to a minimum. 
At your dealers, or sent direct postpaid. 
* Put up in .50 and $1.00 cans 

SAFE -GUARD INSULATION CO. 
Lansdale Penna. 

ROBERTS' SETS 
2 -3 tubes, push pull and resistance coupled, 
built by us for this magazine as illustrated in 
past numbers are now available to the public. 

ALL PARTS IN STOCK 
We specialize in Roberts' and Super - 
Heterodyne sets and parts. 
EXPERIMENTAL-RESEARCH-TEST-SERVICE 

Mail Orders Solicited 

RADIO RESEARCH LABORATORIES 
Schneider- Horneij, M. I. R. E. 

154 NASSAU STREET NEW YORK 

Standard Radio 
Tube Co. 

The "Standard" guarantee is your protection. 
types of Radio Tubes repaired. 

W. D. -11 or 12 
U. V. -199 or C. -299 
C. -11 or 12 
U. V. -201A. or C. -301 -A 
D. V.-1 or D. V. -2 
U. V. -200 or 201 
C. -300 or 301 

Every Tube Guaranteed. 
New Standard Tubes $3.00 

Orders mailed Parcel Post C. O. D. 

STANDARD RADIO TUBE CO. 
273 Plane Street Newark, N. J. 

$2.00 

All 
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So little to do such great results 
Never has there been entertain- 
ment, so much and so fine, that 
was so little trouble and expense as 
with radio. 
Good programs without limit when 
that storage battery of yours is 
fully charged and ready. What 
more acceptable present can one 
give at Christmas than Tungar, 
that insures life to radio and auto- 
mobile rechargeable batteries? 
Sold by Electrical, Auto - accessory 
and Radio dealers. 

Tungar is one of 
the many scientific 
achievements con- 
tributed by the G -E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America. 
Tungar Battery Charger op- 
eratesonAlternatingCurrent. 
Prices, east of the Rockies 
(6o cycle Outfits)- 2ampere 
complete, $r8.00; 5 ampere 
complete, $28.00. Special 
attachment for charging 12 or 
24 cell "B" Storage Battery 
$3.00. Special attachment for 
charging 2 or 4 volt "A" 
Storage Battery $1.25. Both 
attachments fi t ei th er Tungar. 

REG. U.S. PAT. OFF. 

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 ELECT 
48E-12 
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BARGAS 
yon 

.:. CATALO G isv 100 
Pages! 
Just 
Send 
Your 
Name 

A Red Seal Headset Completes 
Your Radio Receiver 

The best in headsets is. none too good 
for you when you try for long distance. 
Even if your Loud Speaker is a Manhattan, 
it cannot catch those faint signals from 
distant stations which a Red Seal Headset 
pulls in with ease. 

It is designed especially to receive broad- 
casted programmes -quite differently from 
ordinary phones built primarily for telephone 
and telegraph reception. Large tungsten steel 
magnets with silicon steel pole pieces pass on 
the full strength of incoming signals to the 
sensitive diaphragm. This and other structural 
refinements explain its great success in D. X. 
work. 

The Red Seal Headset is comfortable to 
wear, particularly if you wear glasses. A 
flexible headband covered with washable, soft 
moulded rubber lightly holds the phones 
against your ears with a pressure easily ad- 
justable. 

There are no projections on the back of the 
phones to scratch furniture. There is nothing 
on the entire headset to catch the hair. 

You can not buy a better looking, better 
working headset at any price. It's a wonderful 
value at 

Manhattan Electrical Supply Co., Inc. 
New York, Chicago, St. Louis, San Francisco 

¿inh allan 
RADIO PRODUCTS 

Made by the makers of the famous 'Red Seal 'Dry 'Batteries, 
Manhattan and `Red Seal 'Radio Products 

* Tested and approved 

Crammed full of 
money-saving 

offers 
of all kinds of Radio 
sets complete, from a 
few dollars up, and parts 
and accessories including 

Parts for 
"KNOCK -OUT" 

SETS 
d \ Very developed and approved by 
Radio Broadcast Magazine, 
published by Doubleday, Page 
& Co., anything ,you may interesting 
need to build or equip any set. 

Div- It's easy to do business with us, for this is "The Radio House 
of Friendly Service. "All goods offered subject to examination and 

approval. No money in advance Quirk shipment. We pay transportation 
anywhere in U.S. Satisfaction or money baek.Your questions answered free 
Get this wonderful catalog -you need it -don't delay -write today I 

LIBERTif!VIim ER U SE 
z I06LibertyStNewYoriz 

Don't Blame Your Set! 
If the batteries run down, you're lucky to 
get anything but "sounds." 

APCO Battery Charger keeps radio 
batteries alive. Works noiselessly, effici- 
ently, surely, fully charging any radio bat- 
tery over -night for a few cents. 72 
ampere capacity. Pays for itself in six 
months. Guaranteed one year. 

Write for circular and dealer's name. 

APCO M'F'G. CO. 
Cavendish St. Providence, R. I. 

APCO B&JÉR$ 
for "A" and "B" Batteries 
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Choose Wisely! 
SPECIFICATIONS 

Circuit: Two stages of tuned radio 
frequency amplification, detector and 
two stages of audio frequency amplifi- 
cation. Non- oscillating. Non -radi- 
ating. Astatic transformers used to 
minimize mutual induction. 
Tubes: Five in all. Jacks provided for 
either five or four tube operation. 
Batteries: Either storage or dry cells. 

Cables: Complete set supplied for "A" 
and "B" batteries. 
Wave lengths: zoo to 600 meters, with 
uniform efficiency of reception. 
Aerial: 75 to n.5 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 a natural posi- 
tion in tuning. 
Rheostats: Adequate resistance for all 
standard base commercial tubes. 
Condensers: Single bearing, low leakage 
losses. 
Sockets: Suspended on cushion springs 
which absorb vibrations. 
Cabinet: Mahogany, with distinctive 
lines and high finish. Ample space 
provided for "B" batteries. 

For Sale by Reliable Dealers 

In selecting a broadcast receiver, it is well to distinguish 
between essential and non -essential considerations. 
The circuit is important, insofar as it affects performance, but 
the mysterious trick names now so much in vogue are not. 
Type 6 -D combines the only three things that constitute 
true value-efficient performance, attractive appearance 
and fair price. 
Speech and music are reproduced without distortion. Far 
distant stations are received with generous volume. The 
selectivity is extraordinary -even powerful, local broad- 
casting stations tune sharply. The 6 -D is non -oscillating 
and non -radiating, with unvarying reception efficiency at 
high and low frequencies. 
In appearance, the 6 -D is strikingly attractive -a handsome 
mahogany cabinet, symmetrical panel layout and perfectly 
proportioned interior construction. 
Be sure to examine the Type 6 -D Receiver before you make 
a final selection. 

-- -- 
EISEMANN Price, without Tubes and Batteries, $125.00 

EIJ'EMANN - MAGNETO - CORPORATION 
General Officer : 165 Broadway , 

D err li. 0 I T .i A N F IZ, A N C I J' C O 
New York 
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Why it is Better 
< 

MASTER of Every Note in 
the Orchestral Range" is 

the proven claim of the Federal 
No. 65 Audio Frequency Trans- 
former! Volume without distor- 
tion is the basis for the beauty 
of Federal Tone. 
From its oversize locking nuts to 
its heavy brass mounting feet 
the Federal No. 65 Transformer 
incorporates the same engineer- 
ing skill that has made Federal 
the recognized leader in electri- 
cal communication apparatus 
since 1890. 
Insist upon Federal parts for 
your "pet" hook -up. There are 
over 130 standard parts bearing 
the Federal iron -clad perform- 
ance guarantee. 

Federal Telephone & Telegraph Co. 
Buffalo, N. Y. 

Boston New York Philadelphia Pittsburgh 
Chicago San Francisco Bridgeburg, Canada 

Oversize tacking nuts, slotted 
for screw driver, eliminating 
use of pliers to tighten 

Large laminated silicon steel. 

shell type core. 

In general the larger the core 
the better the transformer - 
Federal No. 65 weighs exactly 
1} pounds - guaranteeing a 

tonal quality and modulation 
preeminent among trans. 
formers. 

Primary and secondary fed thru 
hollow screws and dip-soldered 
making complete protection 
against breakage. or shorts. 

Only highestgrade genuine var. 
nished cambric tubing used. 

Black enameled shield. .writ- 
pletely surrounding windjngs r ' 

Heavynickel plated brass moun- 
ting feet -2 screw slots and 2 
screw holes for mounting. 

YOU'VE ALWAYS NEEDED 
A 

C. & C. "Reach It" Wrench 
The most practical tool 
for all small hex or 
round nuts and screws. Automatically 
clamps the object 
in its jaws. Reach- 
es into the most 
inaccessible 
places. Indis- 
pensable to 
the mechan- 
ic, electri- 
cian and all 
Ra.d i o 
enthu- 
siasts. Made of finest quality 

tubing with hardened jaws. 
high Nickel finish. 

Price $1.50 
If your dealer cannot supply 

you, will be sent postpaid, on 
receipt of above amount and your 

dealer's name. 

CAUFMAN & CLOUGH CO WILMINGTON, 
DELAWARE 

Use Repaired Tubes 
Save 50% 

Guaranteed Good as New! 
RETTJ RN your old Tube 

and get any kind or 
model of standard repaired 
tube at $2.00 per tube. 

These tubes carry an 
unlimited guarantee. If 
they prove to be unsatis- 
factory for any reason, 
return them and get 
your money back. 

Repaired tubes 
fully packed and 
you, C. O. D. 

If an old tube 
turned with your 
standard repaired 
$2.25 per tube. 

are care - 
mailed to 

is not re- 
order, the 
tubes are 

X2.00 

Jobbers and Dealers 
Write for Special Discount 

C. F. E. Radio Tube Works 
Essex Court Newark, N. J. 
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Freshman 
Masterpi ece 7leceiver 

iheLow»Loss Uñi, 

It's Easy to Build 
A Five -Tube Radio Frequency 

Receiver when you use the 

FRESIDI AN MASTERPIECE KIT 
No Neutralizing or Balancing 

Condensers Required 
when you build with the Masterpiece Kit which pro- 
duces a tuned Radio Frequency Receiver, that will bring 
in even the most distant stations with the volume and 
clarity of locals. So selective that stations can be 
brought in day after day at the same dial settings. A 
set that is the equal, if not the superior, to any 5 tube 
receiver on the market, and what's more, it's the easiest 
set in the world to operate. 

Each and every Freshman Masterpiece Coil bears a serial number and 
Trademark -our guarantee of electrical and mechanical perfection. Every 
genuine Freshmen Coil is made of specially insulated wire to prevent short - 
circuiting, so often caused by inferior coils. For your protection demand 
only the genuine. 

SINGLE $ 6.00 UNITS 

For Reflex and other circuits 
MASTERPIECE TUNED 

RADIO FREQUENCY 
KIT COMPLETE 

with 3 MASTER- 
PIECE UNITS care- 
fully matched and bal- 
anced. Complete with 
wiring diagrams and 
instructions for build- 
ing any 5 -tube Tuned 
Radio Frequency Re- 
ceiver and drilling 
template for proper 
mounting. 

SELF BALANCED LOW LOSS 
TUNED RADIO FREQUENCY KIT 

3 MASTERPIECE TUNED RADIO FREQUENCY UNITS 

+U wr +°i s 
éQ sr <¢ 

At your dealers, otherwise send purchase price 
and you will be supplied without further charge. 

(i;as. Freshman o. inc. .-, Mika 
WPM ROM aio Condenser.Producls 7 - 

106 SeventhAve. NewYork, U. S.A. 
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KELFORD CONDENSERS 
(Low Loss Variable) 

Built by America's oldest manufac- 
turers of radio parts. One of our big 
sellers, because the man who builds 
his own wants a real condenser. Note 
the remarkably low prices. 

From 5 to 23 plate, from $2.00 to $3.00 list. 

THE AMERICAN SPECIALTY CO. 
176 Holland Ave. Bridgeport, Conn. 

"Solder the Joint ' 

with the ALCO Point" ':.,, 

\\ALCO a 
WELDING 

.1 (Solders or Welds) f 

A Soldering Iron that operates from 
LIST \\ The Alco Soldering Iron is 

PRICE \ 
most economical tools a Radio \\ faster and finer work than e Iron on the market. .75 

I. A practical Iron. 2. 

your Storage 
one of the handiest 

Fan can have, 
any other. Soldering 

It heats instantaneously. 

Battery. 

;, , 

t 

doing 

, 

and 

, 

, 

, 

. 11 1 

1 \ 3. Consumes current only when in actual. use. 
\. 

4. Will not harm your battery. 5. Does not con - 
IF your dealers :=''. sume any more current than your Radio Set. 

cannot supply you 6. Weighs less than three ounces. 7. No 
WRITE US - heating element to burn out. 

DEALERS! ALCO ELECTRIC CO. 
Write us for discounts! 92 Washington Street New York 

-I 

0 0 0 0 0 o 

AUDIO FREQUENCY TRANSFORMERS 
give you extra volume and preserve the 
original tone quality as well. The correct 
design with the needed extra weight in 
the core makes the difference. Shell type 
laminated core. Accurately wound coils. 

Fully Guaranteed 
31/2 to 1 Ratio $4 : 6 to 1 Ratio $4.50 
Ask your dealer. If he cannot supply you, 
send his name with your order to 

National Transformer mfg. Co. 
Mänufacturt?rs of Transformers of All T )é 

Dept..B,154WhitingrSt.. Chicago, II3. 

RADIO 4COMPLETE 
THESE are the finest long distance sets at the lowest prices in 

history. Wonderful new circuit that brings amazing results. 
SATISFACTION GUARANTEED. Everything furnished 

with complete sets. There's a set for every pocketbook. 

4 
3 
2 

tube set -with 3 dry cella, B Battery. 1 tubes, $57.95 
loud speaker, bead pboues, misa.. 
rube set -with 3 dry cella. B B.U.A. 3 tubes, Aû 95 
bad phooea. loud wallet, otemu i 
robe at -.tab 3 dry «lias B B.uery. 2 tuba, 
bead phone.. antenna... 2.95 

The above 3 sets can also be furnished for use with "A" storage 
battery instead of dry cells, $12.00 extra. . 

1 
tube set -with dry cells, B Baum, I tube, 9 95j 
bad pbooes, antenna 17._ 

Sets also sold without accessories. Also full line of radio accessor 
ies, 1 and 2 stage amplifiers and portable sets. Write for FREE 
catalogue -dont buy until you see ft. 

THE MELLODYNE RADIO CO., Dept.E CINCINNATI. O. 

Write for ree catalo ! toda 
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E LECT RAD . 
Parts 

CERTIFIED LEAK. 
The most dependable 
grid leak made. Abso- 
lutely correctly calibrat- 
ed. Each one tested and 
permanently set. 
Price 50c. 

VARIOHM. A scientific 
variable grid leak. Any 
resistance from / to 
30 megohms by turning 
the knob. Guaranteed 
to increase your dis- 
tance. Price, 75c. 
Mounted $1.00 

LIGHTNING AR- 
RESTER. If fire should 
occur, you can't collect 
insurance if you haven't 
a lightning arrester. 
Get an Electrad. Model 
passed by the National 
Board of Fire Under- 
writers. Price .... 50c. 

AUDIOHM. Justtry one 
across the secondary of 
your transformer. $1.50 
with adjustable bracket. 

LAMP SOCKET AN- 
TENNA. Simplest, and 
most effective antenna. 
Price 75c. 

of guaranteed 
Dependability 
DON'T take chances. In- 

sist on getting Electrad 
parts and protect yourself by 
using them. They are the 
trade -marked products of one 
of the oldest and largest radio 
laboratories. 

Electrad parts are precise, 
scientific instruments for ra- 
dio reception, the finest prod- 
uct of skilled craftsmen. 

They cost no more, fre- 
quently less. If your dealer 
cannot supply you, send us his 
name and the purchase price 
indicated and we will see that 
you are supplied. 

ELECTRAD, Inc. 
Dept. R., 428 Broadway New York 

MAKERS OF 
Hydrogrounds, Glass Grid Leaks, Variable Grid Leak and 
Condenser Combined, Grid Leak Mountings, Aerial Out- 
fits, Fixed Resistance Units, Indorarial, Resistance 

Coupled Amplifier Kits, Verni Tuner. 

LEAD -IN. Fits under 
closed windows or doors. 
Covered with 3000 volt 
insulation. Fitted with 
Fahnestock Clips, sold- 
ered connections. Be- 
ware of imitations. 
Price 40c. 
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\\/ At dealers 
or postpaid 

28 Sizes 
There's a DURHAM 
Metallic for every high 
resistance need. Each 
marked with guaranteed, 
tested value. 

Grid Leafs 
There's ncthing equal to 
metal - and these are the 
only metallic leaks. They're 
bound to help your set. 

Prices 
Fixed Metallics 

Over 1/4 meg. 
Under 1/4 meg 

Variables 
1,000- 100,000 ohms . 

100,000 ohms -5 megs. 
2 megs. -10 megs. 

50c 
75c 

. . . 75c 

. . . 75c 
75c 

Metallic 
Fixed or Variable 

Variable on 
Condenser Base 

Leak, 75c 
Base, 35c 

30C 
Single Base 

All about Resistance Anaplíflers-25c 
Build a distortionless amplifier. Parts for two stages cost 
less than one good transformer. Complete detailed 
instruction booklet, 25c. At your dealer's or postpaid. 

Satisfaction Guaranteed Dealers:- 
Customers would rather buy 
DURHAM products at 
your store. We have a 
display that helps. 

DURHAM8 CO..Jnct. 
1936 Market St., Philadelphia 

40c 
Double Base 

Canadian Distributors: DeFOREST RADIO CORP., Ltd., Toronto 

STORAGE 
NO MUSS NO SPILLING - 

CLEAN ATTRACTIVE 
Makes a wonderful improvement in your radio set. Gives it more life and pep. Makes listening in a real pleas- 
ure. Gives a clearer reception than you have ever experi- 
enced. Brings in more stations louder and clearer and 
takes the guess work out of distance reception. 

Life of Battery Unlimited 
LITTLE OR NO REPAIRS EVER NECESSARY 

No deterioration -easiest and quickest to charge -will 
operate a 3 -tube set continually for over 50 hours. -Ordi- 
nary use 1 to 4 months without recharging. 
PANEL SWITCHES give instant and correct voltage 
A great and necessary improvement on batteries. Gives instantly correct voltage at all times and perfect recep- tion. Allows for charging in two equal parts. Comes in handsome indestructible case. 

$ZC 
At your dealers or direct. Attractive J. proposition to dealers and jobbers. 

LANE MFG. CO. Dept. 14, 2941 W. Lake St., Chicago 

KESTER Radio SOLDER 
.Rosin -Core, 

If your dealer cannot supply ru 
send 'us 25c in postage 

CHICAGO SOLDER COMPANY 
CHICAGO. U. S. A. 

If if is in your "B " Bafferfes 
you can locate it with a 

MER R r N:: 1 TO LT 
METER 

$ .00 T`;. $1.00 

Post Paid 
Anywhere 

Send 
Check or 
Money 
Order 

10 to 50 
Volts 

Nickel 
Plated 

SAMI3IER RADIOPItODIJCIS C9. 

27 School Strcet Eostoii, DcJtA 
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Exclusive features give Erla 
Miniloss Condensers high- 
est efficiency. Dielectric and 
resistance losses absolutely 
minimized. Compensating 
plate form. 5 to 41 plates, 
priced $3.50 to $5.50 each. 

Uncanny smoothness and 
sensitiveness bespeak the 
advanced design of Erla 
Precision Rheostats. Single 
hole mounting eliminates 
need for disassembly. 6, 25. 
or 40 ohm. Price. $1.10 each. 

Built for permanent true 
running; with Bakelite knob 
shaped for sensitive touch; 
and highly artistic calibra- 
tion, Erla dials better any 
panel. Three sizes for d" 
shaft. Price, 50c to $1.25. 

Adding to receiver efficiency 
is the advanced Erla Loop. 
Rigidly erected -compactly 
folded -easy in rotation - 
beautifully finished. Stand- 
ard and De Luxe models, 
$7.50 and $10 respectively. 

CIR -KIT builds new Supereflex 
Greatest of Erla Circuits 

Erla led the radio amateur out of the 
wilderness of circuits. Erla initially 
introduced exclusive 'circuit ideas 
which made radio history, particu- 
larly because those ideas have un- 
interruptedly kept Erla circuits in 
advance of contemporary radio. 

Remarkably significant is the fact 
that so many thousands of seasoned 
experimenters, once attracted to 
Erla circuits, consistently adhere to 
Erla. So there is a note of finality 
when Erla now announces the new 
Erla Supereflex Circuits. They rep- 
resent highest development of the 
inherently superior Erla principles, 
acknowledged responsible for the 
most powerful circuits ever built, 
tube for tube. 

Bringing these latest and finest cir- 
cuits within the reach of everyone is 
the Erla CIR -KIT, effecting not 
only extreme economy, but also 
greatest ease of construction. Only 

screwdriver and pliers are needed to 
transform any Erla CIR -KIT quick- 
ly and skillfully into the most effi- 
cient of radio receivers. 

CIR-KIT provides you with every- 
thing, including specially designed 
Erla Synchronizing Transformers, 
Erla Certified Capacity Condensers, 
Erla Cushion Sockets, and finally 
Erla famous Solderless Connectors, 
banishing all solder difficulties. Each 
unit and connection is unerringly 
located through full -size blue -prints; 
drilled, lettered panel; and stenciled 
baseboard. 

With Erla CIR -KIT you yourself 
can confidently and proudly put into 
finished form the highest achieve- 
ment of Erla radio engineers -Erla 
Supereflex Circuits. CIR -KIT re- 
ceivers of one to five tubes are avail- 
able, in loop and antenna types. See 
the Erla dealer, or write direct, 
mentioning your dealer. 

ELECTRICAL RESEARCH LABORATORIES 
Department J, 2500 Cottage Grove Avenue, CHICAGO 

Circuits of Certainty 
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The Concert Model Speaker at $25 is 
the best radio affords. Easily access- 
ible adjustment regulates tone and vol- 
ume. This speaker is recommended 
for multi -tube sets as it will handle all 
the volume any set can produce. 

TRIMM 
Superior Reproducers 

HEADSETS 
Professional - - $7.50 
Dependable - - $5.00 

SPEAKERS 
Concert Model - $25.00 
Home Speaker - $10.00 

PHONODAPTER 
GIANT Unit - $10.00 
Little Wonder - - $4.50 

RADIÔ MANUFACTÚRING 

24 Só. Clinton. S% 
cmCAG0 

V. S.A. 

Member Radio Manufacturers' Association 
era 

SPECIAL 
to Readers of 

RADIO BROADCAST 
An Opportunity to 
Make Money Easily 

in Spare Time 
As representative for Doubleday, 
Page & Company selling subscrip- 
tions for RADIO BROADCAST, 
you need work only in spare time 
to make big money easily. 

RADIO BROADCAST is popular 
among radio enthusiasts. Sub- 
scriptions are easy to get and the 
commissions we pay are very gen- 
erous. Be the first in your city 
and get the cream of this lucrative 
business. We will authorize you 
to represent us. 

¡irrite at once to 

Doubleday, Page & Co. 
Garden City New York 

Convince 
Yourself. 

You can now secure the very highest quality 

Audio Transformer 95 
of the very latest design for use in all circuits 
for only post paid 

"Push -Pull 
Price per matched pair, only 

Type $ Q5o 
O post paid 

Complete information and wiring diagram packed with every 
Transformer. 

33scent 
Satisfaction guaranteed or 

money refunded. 

CRESCENT MFG. CO. 
Box 337 Central Sta. 

Transformers Toledo Ohio 
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Made by the makers of 
Laboratory Equipment 

NOLOSS 
TRADE MARK 

TYPE 51 
PYREX INSULATION 

PYREX 
INSULATION TRIPLE WIPING 

CONTACTS 

ROTORSHAFT Batt BEARING 

NOLOSS 
.fliSTTAE>. 

IAT.it.0. STRUL.O.CLE.0 

GENERAL IHSTRttMEMT GOAf. 
HEw YOU 

NOLOSS 
TRADE MARK 

TYPE 56 
ISOLANTITE INSULATION 

TT is now possible for the I amateur to get results for- 
merly reserved to labora- 
tories. 

The experimenter who re- 
quires every micro micro watt 
of energy to bring in hereto- 
fore inaudible signals must 
turn to General Instrument 
NOLOSS Variable Air Con- 
densers. 

They are constructed with 
laboratory methods, and in- 
sulated with laboratory insu- 
lations Pyrex or Isolantite. 

Products worthy of your 
purchase. 

General Instrument appa- 
ratus costs a little more but 
is worth infinitely more. 

i 

i :í 3ì É ` : 

ellal 
OTTIVI:DTI 

Manufacturers of Laboratory Equipment 

423 BROOME STREET 
NEW YORK, U.S.A. 

/ \ 

* Tested and approved by RADIO BROADCAST * 
www.americanradiohistory.com

www.americanradiohistory.com


356 It ADIO BROADCAST ADVERTISER 

Further efldventures of 

RADIO BATT IES 

From U & U l'hotos 
The Shenandoah is Equipped with Burgess Batteries 

and MacMillan Carried them to the Arctic 
If the quality of any product may be judged 
in part by the standing of its users, surely 
Burgess quality must be considered un- 
usually high. 
Burgess Radio Batteries are found where there's need 
for the most efficient batteries made --in emergencies 
where failure brings disaster -with explorers in far -off 
lands -with the unsung heroes of the air service -be- 
neath the seas with the crew of the submarines. 

"Ask Any Radio Engineer" 
Send for the Burgess Radio Compass. Surprising 
-amusing and interesting to the entire family. 
Sent free of charge from 205 Burgess Engineering 
Building, Madison, Wisconsin. Write for it. 

BURGESS BATTERY COMPANY 
Engineers DRY BATTERIES Manufacturers 
Flashlight Radio - Ignition - Telephone 

General Sales Office: Harris Trust Building, Chicago 
Laboratories and Works: , 

Madison, Wisc. 
In Canada: 

Niagara Falls and Winnipeg 

I i 
BURGESS= 

10 Days 
FREE 
TRIAL 

UNCONDITIONALLY 
GUARANTEED 1YEAR 

Majesïic Speakr 
The Last word in Radio Re- Creation 
Embodies all proved principles of reproduction. Del:cate 
shading, inflection and modulation of voice --this and the 
musical instrument re- created with remarkable volume and 
clarityoftone,with astounding purity and faithfulness, even 
when sending is weak. Floods room with best that's 
in your set. Horn acoustically perfect. No battery 
needed-simply plug in like headphones. Handsome cry- 
stalline finish fibre horn approx. 22" high; heavy base pre- 
vents tipping. Polar indicating connecting cord included. 

You Save Middlemen's Profits 
Send direct-- today --for your Majestic Speaker. Try it 
for ten days. Hear distant stations plainly. Test its clarity 
of tone and volume --no distortion, no harshness, no rat- 
tle, no blare or screech. Compare it with loud speak- 
ers selling for $15 to $25 and more. Then if you're 
not satisfied, simply return it at our expense and back 
goes your money. You --and you alone, are the judge. 
So mail your order today. 

JAMES M. DAVIS CO. 
30B Euclid Arcade, Cleveland, Ohio 

Send a Majestic Speaker on your io -day free trial offer. 
I enclose $8.50. I reserve the right to return it at your 
expense within ten days if not satisfied and receive full 
refund of my money. 
Name 
Address _ 

City State 

7 
Radio and Electrical 

Mailing Lists 
15,369 Radio Dealers Retail..... per M. $7.50 
1,670 Radio Mfgrs. ..... per list 15.00 
2,321 Radio Supply Jobbers per list 20.00 

402 Radio Mfgrs. complete sets . per list 5.00 
16,000 Electrical Supply Dealers per M. 7.50 

610 Electrical Supply Dealers (who) per list 8.50 
Can furnish all other Radio and Electrical Lists and all 
other classifications. Ask for General Price List and 
Red Book. 

A. F. WILLIAMS, Mgr., List Dept. 
Trade Circular Addrecing Co. 

168 W. Adams Street Chicago, Ill. 
Established 1880 
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f 

Here t 
DISTRIBUTORS FOR 

Radio Corporation of America 

Westingho eral Electric 

Baldwin Brandes Burgess 

Cardwell Crosley 

Cutler -Hammer 
Dubilier Fada Freed -Eisemann 

Freshman Frost 

General Radio Grebe 
Haynes -Griffin Magnavox 

Remler Rhamstine 

U. S. Tool Western Electric 
And other 

leading manuxacturers 

Sand for it 
NOW 

WHOLESALE EXCLUSIVELY r' 3T r, `-J 
l 

s , s f L - i' _ . .___. . ._ .... r_ , 
929 PENN AVENUE [11MK PITTSBURGH, PA. 
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/MADE Mtiut 111... O. S. Off. 

K. & C. De Luxe 
and Bakelite 

FOR CLEAR radio reception, 
reliable insulation is essential. 

That is why the Kilbourne 85 

Clark Mfg. Co. uses Bakelite-ra- 
dio's premier insulation -for this 
De Luxe receiving set. 

Manufacturers who use Bakelite 
insulation guarantee good results 
from their radio sets. Amateurs 
will do well to profit by the experi - 
ence of these radio experts and use 
Bakelite when building their own 
sets. 

Write for our Booklet "R" 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 

BAKELITE 
Condensite 
R DMAIIOL 
are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 

BAKELITE 
CORPORATION 

* 
Send for our 

Radio Map 
The Bakelite Radio Map lists 
the call letters, wave length 
and location of every broad- 
casting station in the world. 
Enclose 10c to cover the cost 
and we will send you this map. 
Address Map Department. 

THE MATERIAL OF A THOUSAND USES 

N "// 

/ %r I 4/ 

i., 

i4 ' 
/,. 

.ei I r 1$ r' , I,' 
% i c 1 0., F' 

t I$ ai: 
l{t'KIS[rrt'Il I it toil( llitil t- 

SHIELDED! 

The new Supertran Audio -Frequency 
Transformer is completely shielded 
-absolute protection against dam- 
age to the coil while mounting. Can 
be used with any amplifying tube 
with excellent results. Brings out 
the deep bass notes of the piano and 
the high, shrill treble of the violin 
far better than any other audio 
transformer. 

* Price $6.00 
Distributed by 

Wetmore -Savage Co., Boston 
The Beckley -Ralston Co., Chicago 

Coast Radio Supply Co., San Francisco 
Excel -all Radio Co., Bloomfield, N. J. 

Radio, Limited, Montreal, Can. 
Manufactured by 

FORD MICA CO., Inc. 
33 East 8th St. New York 

1 

Build a Super- Heterodyne with 
the improved "Airkore" Kit 

POINTS OF CONSTRUCTION 
1. Each transformer is shielded with a 
non -magnetic shield which prevents inter- 
action between the radio frequency stages 
ami does away with using bulky shields, 
thus simplifying the construction of a 
Super- Heterodyne. A binding post is fur- 
nished on each shield for connection to 
negative A Battery. 
2. Accurately matched in sets of four. 
3. Moulded of genuine Bakelite. 
4. Windings are especially insulated to 
withstand high voltages. Kit includes 3 
matched intermediate transformers, 1 
matched input transformer, and complete 
blue -prints giving fly details for building 

an 8 tube Super -Ileterodyne. Price, $20.00. 
If your dealer does not hare them order direct. 

RADIOPHONE EQUIPMENT CO., 1409 W. York St., Phila., Pa. 

* 'rested and approved by RADIO BROADCAST * 
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C 
Station Finder Is Unique Feature 

in the ¶\lew 

Pfanstiehl Model 7 Receiver 
0.4 5 -tube receiver using the new system of tuned radio frequency 

ANEW simplicity of tuning is attained by the Pfanstiehl Model 
7. There are three large dials, which tune the three successive 

circuits. Therefore, these dials are turned identically, or to the same 
number, for any given station. This means that to receive on any 
one "wave length" you need to know but one number. That num- 
ber is given by the "Station Finder" on the right -hand upper corner 
of the panel. On its lower scale, read the "wave length" of the sta- 
tion desired. (This information is obtained from the daily program 
in the newspaper.) Directly above the "wave length" read the num- 
ber at which the three large dials are all to be set to secure reception. 
The Pfanstiehl "Station Finder" takes the guesswork out of tuning. 

The Pfanstiehl Non-Oscillating System 
Simplicity of operation also is made possible by an entirely new 
development in circuit design embodied in this receiver, the Pfan- 
stiehl Non -Oscillating System. 

Oscillations.are the source of internal disturbances in radio fre- 
quency receivers. By means of shaping magnetic and electrostatic 
fields, Pfanstiehl has avoided altogether the generation of these 
disturbing oscillations. Hence, no devices to choke them down, 
such as potentiometers or neutralizing condensers, are needed. 
How much more effective it is, not to misdirect or waste forces, 
than to suppress them afterwards! It is also more efficient. Hence, 
the supreme purity of tone and sensitivity to distant signals in the 
new Pfanstiehl Model 7. 

'Dealers: Write for the Pfanstiehl Proposition 

PFANSTIEHL RADIO COMPANY 23 S. Second Street, Highland Park, Ill. 

* Tested and approved by R.1DIn BR:1DC:aST * 
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KELFORD 
Rheostats and Potentiometers 

The U. S. Navy standardize on these fine 
parts, made by America's oldest manufac- 
turers of Radio Parts. High quality and 
remarkably low prices. Send post -card 
for particulars. 

Rheostats 2 to 30 ohms . . $.75 to $1.50 
Potentiometers 200 and 400 ohms . . $1.50 

THE AMERICAN SPECIALTY CO. 
176 Holland Ave. Bridgeport, Conn. 

Nazeley Folding Loops 

Portena $7.00 

Selecto $5.00 

The Pioneer Loop Makers 
Originators of the Folding Type 
The experience and skill of our 
loop makers is demonstrated 
in the uniform efficiency and 
service of the product. 

We Specialize on Loops of 
Standard and Special Types 

No Other Factory Can Equal Our Equipment 

WE ARE HEADQUARTERS 

J. NAZELEY COMPANY 
571 Hudson St. New York 

I-. - 

is the only phone plug 
equipped with the 
wonderful "tension slot" 
which permits you 
to pull and tug the 
cords all you want and 
still 

I1t1111 1i`.' 

It's Genuine Bakelite, too 

At your dealers or by mail 
on receipt of purchase price 

Polymet Mfg. Corp. 
70 -74 Lafayette St., N. Y. 4 

WORTH 
IT" 

FAHNESTOCK CLIPS 
"Popular Wherever Radio Is Used" 

14 Sizes in Beautiful Display Case 
Dealers write for big moneymaking proposition 

* FAHNESTOCK ELECTRIC CO. 
Long Island City. L. I. 

LEARN THE CODE AT HOME with the OMNIGRAPH 
"Just 
graph 

Listen- The Omni- THE OMNIGRAPH Automatic Transmitter will teach you both the Wireless and Morse Codes -right in your own home- quickly, easily and inexpensively. Connected with Buzzer, Buzzer and Phone or to Sounder, it will send you un- 
limited messages at any speed, from 5 to 50 words a minute. 

THE OMNIGRAPH is not an experiment. For more than 15 years, it has been sold all over the world with a money 
hack guarantee. The OMNIGRAPH is used by several Depts. of the U. S. Govt. -in fact, the Dept. of Commerce uses the 
OMNIGRAPH to test all applicants applying for a Radio license. The OMNIGRAPH has been successfully adopted 
by the leading Universities, Colleges and Radio Schools. 

Send for FREE Catalogue describing three models. DO IT TO -DAY. * THE OMNIGRAPH MFG. CO., 16K Hudson St., New York City 
If you own a Radio Phone set and don't know the code -you are missing most of the fun 

will do the teaching" 

* Tested and approved by RADIO BROADCAST * 
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T 

Indoors Anywhere 
'TALKING TAPE doesn't have to be carefully 

strung outdoors or on the roof -you don't have to 
buy lightning arresters, or insulators. Just put Talking 
Tape indoors - anywhere you find it convenient, and 
you'll be surprised -and delighted -at the results. 
It's the answer to indoor reception ! 
Use Talking Tape instead of a loop -the results you 
can obtain by following a few simple directions, sup- 
plied with each roll of Talking Tape will prove a 
revelation in Radio entertainment. 
Ask your dealer about Talking Tape he knows the 
story. Better still, buy a dollar's worth and try it 
yourself- that's the inexpensive way to better Radio. 

Manufactured by 

HOPE WEBBING COMPANY 
For Forty Years 

The World's Largest Manufacturers of Electric Tapes 
PROVIDENCE, R. I. 

The PexfectRadío 
* Tested and approved by RADIO BROADCAST * 
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Thor Speaker Lamp 
[Patents Pending] 

ULTRA ANTENNA 
LOW LOSS INDUCTANCE 

D 
I 
S 
T 
I 

N 
C 
T 
I 
V 
E 

ARISTOCRAT OF LOOPS 

'ó` 

.-Let this companionable Radio Gift 
brighten your home Christmas! 

N appearance, Thor Speaker 
Lamp gives no suggestion that 
within its bosom is hidden a mar- 

velous speaker unit that reproduces vo- 
cal and instrumental tones, as clear, as 
absolutely true, as if the individual or 
instrument were in the room. 
Thor Speaker Lamp is non -directional 
and free of guttural, throaty sounds pres- 
ent in all horn -type loud speakers. It 
distributes its mellow tones to all parts 
of the room with equal clarity and vol- 
ume, even as its warm, friendly light 
radiates cheer. 
Price $35 (with parchment or any color 
silk shade). If your dealer cannot supply 
you, write direct. We'll ship by prepaid 
express. Return at our expense if not 
satisfied. 

Franchises in certain territories still open. Dealers 
and Jobbers are invited to write for full details. 

THOR Radio Division 
of the GOLDEN GATE 

BRASS MANUFACTURING CO. 
1239 -1243 SUTTER STREET 

SAN FRANCISCO (Hs) , 
ilt 

® AP° / 
® 

- 
-t 
/ 
O `` First- Last" 

k 

, 
k) INSIST ON THE SILVER 

PLATED AIR CONDENSER ) 
L FOR YOUR RADIO SET. 

/11""" s i -.air 

The FRENCH BINDERS 
Good books with artistic binding 

COUNTRY LIFE PRESS GARDEN CITY, N.Y. 

Shipped neatly 
packed 

B 
E 
A 
U 
T 
I 
F 
U 

Completely 
assembled 

The ULTRA ANTENNA represents a great advance in loop design 
both from an energy collecting and appearance standpoint. Circular 
skeleton construction. Maximum Area with minimum conductor. I.ow 
capacity losses. Stagger wound on polished black Dupont Pyralin. Low 
dielectric loss. i6 in. in diameter yet only 6 oz. of dielectric in magnetic 
field! Axially mounted precision magnetic compass for logging. Prac- 
tically indestructible. Three types for 31- 23- rr -plate tuning condensers. 
Literature? ASK YOUR DEALER OR OUR 

Sales Office: 4917 1 aneouver Ave., DETROIT, MICH. 

PHILLIPS LABORATORIES, GRAND RAPIDS, MICH. 

12 Cells 
24 Volts 
Solid 

Case 
er 

SPECIAL 
INTRODUCTORY PRICE 

For a limited time only, and to introduce this 
new and superior Storage "B" Radio Battery to 
the Public, we are selling it for $4.00. Regular 
Retail Price is $6.00. You save $2.00 by ordering 
NOW. A finer battery cannot be built than `he 

World Storage "B" Battery 
(12 CELLS -24 VOLTS) 

To ten million homes with Radio Sets -and to countless mil- 
lions of prospective buyers -this WORLD Storage "B" Bat- 
tery brings a new coi.ception of battery economy and perform- 
ance. Here is a battery that pays for itself in a few weeks - 
will last for years and can be recharged at a negligible cost. 
And you save $2.00 by ordering now. 

A Superior Battery E q u ipped With 
Solid Rubber Case 

Has heavy duty 21 -8 in. x 1 in. x 1 -4 in. plates and plenty of 
acid circulation. Extra heavy glass jars allow ready observa- 
tion of charge and prevent leakage and seepage of current. 
It holds its charge while idle, at constant voltage. 
You will find this battery a boon to long distance reception. 
It does away with a great many noises so often blamed on 
"static." Mail your order today. 

SEND NO MONEY 
Just state number of batteries wanted and we will ship day 
order is received. EXTRA OFFER: 4 batteries In series (96 
volts), $15.00. Pay Expressman after examining batteries. 5 
per cent discount for cash in full with order. Send your order 
NOW and save $2.00. 

WORLD BATTERY COMPANY 
Makers of the famous World Radio "A" Storage Battery 

1219 S. Wabash Ave., Dept. 78 , Chicago, Ill. 
SAVE $2.00 BY ORDERING NOW! 

* Tested and approved by RADIO BROADCAST * 
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I Can Quahfy.Thu 
as a Radio Expert. 
in a Few Months! 

Earn X2500 to X10000 aYear 

1 

t; 

Merle Wetzel, one of my students, reports that he is now making 
three times what he did before becoming a radio expert. Emmett 
Welch writes that after finishing my training he made $30o a month - 

and all expenses. George Jones says. "To your course I credit my 
present position as manager of this Radio Department." Another 
graduate is now an operator of a broadcasting station, PWX of 
Havana, Cuba, and earns $250 a month. Still another graduate, only 
i6 years old, is averaging $7o a week in a radio store. Hundreds of 
other former students enthusiastically tell of their successes as radio experts ! The field 
of Radio to -day is a real treasure house of wonderful opportunities. It offers rewards 
beyond your fondest dreams ! Mail coupon to -day for my Free Book just out -which 
explains in detail the amazing opportunities in this World's Fastest Growing Industry. 

E. R. HAAS 
Director, National 

Radio Institute 

Er 

Hundreds of Big Paying Positions Waiting' 
Do you want to earn far more money than you ever 

dreamed possible ? Do you want to be your own boss? -to have a profitable business of your own ? Do you 
want to travel the whole world over -and make big 
money while doing so? 

Radio offers you all of these opportunities -and 
more! Radio, the new infant industry; Radio, grow- 
ing with leaps and bounds ; Radio, the field of en- 
deavor with the most promising future of all ! 

Hardly a week goes by without our receiving calls 

Pay Increases 
Over $100 a month 

I am averaging anywhere from 
$ 75 to $150 a month more 
than I was making before en- 
rolling with you. I would not 
consider $10,000 too much for 
the course. 

(signed) A. N. Long, 
120 No. Main St., 

Greensburg, Pa. 
Doubles Salary 

I can very easily make double 
the amount of money now than 
before I enrolled with you. 
Your course has benefited me 
approximately $3,000 over and 
above what I would have earned 
had I not taken it. 

T. Winder, 
731 Belford Ave., 

Grand Junction, Colo. 

From $15 to $80 a Week 
Before I enrolled with you I 
was making $15 a week on a 
farm. Now, I earn from $2,080 
to $4.420 a year, and the work 
is a hundred times easier than 
before. Since graduating a little 
over a year ago, I have earned 
almost $4,000 and I believe 
the course will be worth at 
least $100,000 to me. 

(signed) Geo. A. Adams, 
Route 1, Box 10, Tamaqua, Pa. 

for our graduates. "We need the services of a com- 
petent Radio Engineer " -"We want men with execu- 
tive ability in addition to radio knowledge to become 
our local managers " -"We require the services of 
several resident demonstrators" -these are just a few 
small indications of the great variety of opportunities 
open to our graduates. 

Our course is the absolutely complete one now be- 
ing offered which qualifies for a government first class 
commercial license. It gets you the bigger paying 
jobs in Radio. 

This Wonderful FREE BOOK 
Has Shown Thousands The 

Way To Bigger Money 
This Free Book has opened the eyes of thousands 

to the glorious opportunities in Radio. Never in 
all history has an industry jumped into promin- 
ence so rapidly. Millions of dollars now spent 
yearly on Radio. Hundreds of big money posi- 
tions have been created almost overnight. 
Thousands of men trained in Radio are 
needed. If you are ambitious if you are 
looking for a field which offers big money, 
fascinating work, advancement 
and a real future, send for this 
Free Book. It costs you nothing. 
You obligate yourself in no way. 
Yet this book can easily mean 
all the difference between the 
work you are doing now and 
wonderful success! 

For a . short time we are offer- 
ing a reduced rate to those who 
enroll now. Act promptly and 
save money. 

Before you forget -mail the 
coupon NOW! 

NATIONAL RADIO INSTITUTE 
Dept. 31MA, Washington, D. C. 

E. R. HAAS 
NATIONAL RADIO INSTITUTE 

Dept. 31MA, Washington, D.C. 
Without obligation on my part, please 

send me the free book "Rich Rewards in 
Radio," with full details as to how I can 
quickly train for the position of "Certified 
Radiotrician" in my spare hours at home. 
Also tell me how your free Employment 
Service will help me secure a good pay- 
ing position, and about your special short - 
time offer. Please write plainly. 

Name 

Street 
State .s-- - - - - =II IMO MD !I 

www.americanradiohistory.com

www.americanradiohistory.com


364 RADIO BROADCAST ADVERTISER 

STAND EVERY TEST 
For all around efficiency and the mi- 
crometer adjustment permitted when 
unusually accurate tuning is required, 
DUPLEX CONDENSERS lead the 
field.. Made of only the finest ma- 
terial obtainable under the guidance 
of foremost radio engineers, they 
certainly are precision instruments. 

"DR" Series 
A low loss precision 
condenser of High value 
and unusually low 
price. Great for set 
builders who want ex- 
cellent value at low 
price. 

The highest quality low 
loss condenser made. 
Used by foremost set 
manufacturers. Con- 
denser tests at Yale 
University in May, 
1924, definitely deter- 
mined its remarkable 
efficiency. 

Write for "Cons" and "Facts." They are free 

The Duplex Engine Governor Co., Inc. 
46 Flatbush Ave. Extension Brooklyn, N. Y. 

kOhr. OTHER. 

USE MAGADYNE 
REFLEX COILS 

manufactured by Coast Coupler Co. 

Advantages 
The Magadyne Reflex Coils have greater efficiency 

because they minimize dielectric losses and distributed 
capacity. No substance is used to distort their oper- 
ation. Adaptable to practically every radio set. 

Enjoy- Greater Radio Reception 
Mail us cheek for S2.00 and we will send you a pair of 

Magadyne Reflex Coils. 

COAST COUPLER COMPANY 
East Seventh Street 

Long Beach, California 

To Each 
Purchaser (á 
Wodì1d Battey 

A 24 -Volt B Storage Batterypositivelygiven 
FREE with each purchase of a WORLD "A" Storage Battery. The WORLD Battery is fa- mous for its guaranteed quality and service. Backed by years of Successful Manufacture and Thousands of Satisfied Users. You save 50%. 

Prices That Save and Satisfy 
Auto Batteries Radio Batteries 

6 -Volt, 11 Plate $12.25 
6 -Volt, 13 Plate 14.25 6 -Volt, 128 Amps. 14.50 12 -Volt, 7 Plate 17.00 6 -Volt, 140 Amps. 16.00 

Shipment Express C. O. D. subject to examination, 
b per cent discount for cash in full with order. 

2 -Yr. Guarantee Bond in Writing 
With Each World Storage Battery 

proves satisfactory World performance. Mail this ad with your name and address -we wiil ship batt'ry day order Is re- c Ived; and give you your choice o f B" S. rage Battfry or a handsomenickie finish Auto Spotlite, FREE. Write TODAY. 
WORLD BATTERY COMPANY 

1219 So. Wabash Ave. Dept. 24 , CHICAGO, ILL. 
This FREE "B" Storage Battery takes the place of dry cell 
To be sold retail for $6.00 

recharged 
It 1 ten only battery ofeitsikind equipped with solid rubber case -and insurance against acid and leakage. Take advantage of this remarkable Introductory offer NOW. (To those who refer ft, we will send FREE a handsome nickel finish Auto Sppotiite, instead of the "B" Bat- tery. Be sure to specify which is wanted.) 

GIVEN FREE 
To introduce 
this new and 
superior World 

B "Storage 
Battery to the 
Public 

For tonal purity use 
B -METAL Crystals. Ask 
your dealer to order them. 

B -METAL REFINING CO. 
9th floor 

525 Woodward Ave. Detroit, Mich. 

e Standard 
of the aWorldN 

II( 

* Tested and approved, 
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CHAS. FRESHMAN C r,!/e 

' 
!CHAS. vogK_PATENTS PEN, 

!!!!!1,1..1!'" IM911111!.11i. 

The base -type 
Freshman Variable Grid Leak 
is the standard for those who build their 
own set.. It is the most compact and be- 
ing entirely sealed it always remains un- 
affected by any climatic conditions. 

Complete with either .00025 or $1.00 .0005 Freshman Condenser- 
without 

`P 

condenser .75 
At your dealer's, otherwise send purchase 
prLCe and you will be supplied postpaid 

Chas. Freshman Company, Inc. 
106 -7th Ave., New York 

'0 BROADCAST * 
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20 Foot Mast on Roof of 
Apartment House 

40 Foot Mast in Yard 

The HERCULES 
AEBIAL MAST 

This mast is made in sizes to get 20 ft., 40 ft., or 60 ft. clearance and is the answer to an effi- 
cient aerial system. This graceful mast is an improvement to any property, whether it is installed 
on the roof or in the yard. A pulley is furnished at the top for raising and lowering the antenna. 
All parts are made of steel and are light and strong. The mast will safely stand a 500 pound 
pull at the top and will support a 6 wire cage antenna. We furnish complete blueprint plans for 
erecting the mast and it can be erected in a few minutes. It is shipped in sections for convenience 
in handling. The 20 ft. Mast weighs 40 pounds, the 40 ft. Mast weighs 100 pounds, and the 60 ft. 
Mast weighs 200 pounds. Guy wires are spaced 120 degrees, or three equal spaces, 4 ft. from 
the base on the 20 ft. Mast; 8 ft. on the 40 ft. Mast, and 10 ft. on the 60 ft. Mast. 

Long Range Radio Reception 
It has been said time and again that the best results are ob- 
tained only by the intelligent use of the best apparatus pro- 
curable. This applies not only to the receiving equipment 
proper, but also to the antenna system. THE AERIAL MUST 
BE EFFICIENT if the reception of long distance stations, 
theoretically within range of the receiver, is desired. 

Proper Aerial Clearance 
Very few novices realize the importance of a good aerial instal- 
lation. The feeble currents from long distance stations will 
never reach the receiving set if the aerial is strung too close to 
surrounding objects that tend to absorb the energy. It is this 
interference that we have experimented with for years -and 
present the answer -THE HERCULES AERIAL MAST. 

Have Built Radio Towers for Years 
For years we have been building radio towers for important 
broadcasting stations. Included among the names of our cus- 
tomers is the UNITED STATES GOVERNMENT SIGNAL 
CORPS. Only after years of experience and development work 
have we been able to perfect this wonderful steel aerial mast to 
sell at a price within reach of the amateur. 

S. IT. HULL & CO., Dept. FI 
2048 East 79th Street Cleveland, Ohio 

* Tested and approved 

20 Foot Mast, 510.00 
40 Foot Mast, 25.00 
60 Foot Mast, 4.00 

Order direct from 
this Ad. and we will 
ship FREIGHT PRE- 
PAID. 

Give Your Set a Chance! Get Results! 
Not only will the proper aerial clearance, thus obtained, 
you the pleasure of long distance radio reception, but the 
pearance of this beautiful mast on your property will give 
a reputation. This reputation will grow as you bring in 
tions such as you never hoped for. 

The 
HERCULES 

AE RIAL 
MAST 

give 
ap- 

you 
sta- 

Mail Coupon for Literature 

S. W.. HULL & CO. Dept. Fl 
2018 E. 79th St. Cleveland, Ohio 

Without cost or obligation on my part, 
send me full particulars of the HERCU- 
LES Aerial Mast and your FREE 

FREIGHT PREPAID offer. I am interested in a ( 
ft. Mast. 

Name 

flddress 

City 

by RADIO BROADCAST * 
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Just a few outstanding features that are 
definite evidence of the superiority of Bi - 
Metallic Headphones, the greatest value 
that money can buy. 

Gold Plated Diaphragms 
(Gold is one of the best known conductors of 
sound waves --and assures perfect reception.) 

Perfectly Matched and Balanced 
Built for Real Comfort 
Unusually Durable 
Absolutely Guaranteed 

The "Gold Plate Line 

ß ld 

Bi- Metallic Gold Plated Bus Bar - Gold Plated 
Aerial Wire -and the Domino Lead -In, equipped 
with wing -nuts for easy attachment and Valsparred 
against all weather conditions. Get the "Gold -Plate" 
line at your dealer's. Free literature on request. 

ie 
diaphragm 

is 
gold - plated 

Up to 120 Dolts of "B" 
Battery IN SERIES 

can be easily and quickly charged with the France 
Multi -Duty Super -Charger. No troublesome wire 
changing -just leave your batteries wired in 
series, attach clips, insert ordinary lamp to reg- 
ulate charging rate and turn on current. Simple 
-Quick and Convenient. 

Two, Four, Six, and Eight volt Radio "A" or 
Auto batteries can also be charged at a 5 to 7 
ampere rate. 

No bulbs or acids, no noise, no sticking or 
sparking contacts -it embodies every desirable 
feature. 

tM[ SIL[R{ 

RANCE }} ., 1U.T'CH Rcf.- 

Price $22.00; West of Rock- 
ies, $23.00; Canada - 
$30.80 F. O. B. Toronto 

Dealers and Jobbers - 
Now is the time to tie 
up with France and in- 
crease your profits. Write 
us to -day for discounts 
and details. 

The France Mfg. Co. 
10327 Berea Road 

Cleveland Ohio 
Stock carried at conven- 
ient points throughout 

the United States 
and Canada. 

Genuine Bakelite Celoron 
FOR WINDING COILS . 

17Slots -3%" Diameter -25 cents each 
Regular Discounts to Jobbers and Dealers 

We Wind Coils to Order, any Specifications 
J. NAZELEY CO., 571 Hudson St.,NewYork 

IT lists and illustrates ab- 
solutely dependable, 

guaranteed sets and parts. Give 
your customers what they want 
-when they want it; but buy 
it so that you can make a good 
profit. We're supplying hun- 
dreds of radio dealers satis- 
factorily every day. Write for 
catalogue and discount 
sheet. You'll be astonished 
at the prices quoted. 

Ask for catalogue No. 8. 

* Tested and approved b) RADIO DRO DCAST 
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ACCURATUNE, 
MICROMETER CONTROLS 

for close tuning 

1. Beautiful silvered 
etched metal disks, 
making a pleasing 
contrast between 
bakelite panel and 
dial, with finer grad- 
uations for finer tun- 
ing. 

2. A new principle 
takes up all lost mo- 
tion and back lash and 
produces a very 
smooth operating in- 
strument. 

3. Friction shoe 
steadies condenser 
and dial operation. 

Canadian Represen- 
tative -Radio Ltd., 

Montreal. 

Geared 80 -1 Ratio 

= - - _== _ __ = _ = _ = _ 

N BACK LASH 
No ordinary standard of tuning efficiency can be applied to the new im- 
proved Accuratune Micrometer Control. 
Special construction of this new model offers these superior advantages: 
Eliminates all back lash -Gears and gear operation designed upon 
scientific engineering principles, producing quiet operation, elimin- 
ating all lost motion and back lash. The greatest advance in tuning 
devices. Increases the tuning efficiency over that of any known tuning 
device. 
Fits all standard Condenser Shafts -Accuratune Micrometer 
Controls fit all standard shafts and mount to always operate parallel 
with panel. 
Flush Panel Mounting -Takes all standard condenser shaft lengths 
and fit flush with panel. Eliminates the necessity of cutting off shafts 
before mounting dial. 
Geared 80 -1 Ratio -Permits infinitely close tuning with perfect ease. 
A practical ratio -not too low or too high. 
Accuratune Micrometer Controls log station after station you never tuned in before. In- 
dispensable on all Super- Heterodynes. Price, $3.50. At your dealers, otherwise send 
purchase price and you will be supplied postpaid. 

CCURATUNE 
80 -1 

MICROMETER CONTROLS 

THE MYDAR RADIO CO. 9 -D Campbell Street Newark, N. J. 

*Tested and approved by RADIO BROADCAST * 
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Q UALITY LOOP 
The only folding loop that the mires 

slay taut m hen opening and closing. 
Never become tangled. 

Price 50 cts 

Price $1.00 

Simplest, Most Positive 
Single Radio Plug 

The Spring Terminal used in the 
Single Plug and the Four Way Plug 
(shown ' elow) is without doubt the 
surest and best connection, as the 
tips are gripped all around, insuring 
a perfect connection with no lost 
energy. 

No tools are needed. 
Just insert tips by 
pressing and turning 
to the right. Fits all 
standard jacks; takes 
all types of tips. 

The New Four 
Way Switch 

Plug 
is a multiple plug used 
to connect the head 
phones and loud speak- 
er to the radio set. 

The dial at the base of 
the plug stem revolves 
with stops in four po- 
sitions. 

No tools needed. No 
set screws to get lost. 
Fits all standard 
Jacks. Takes all 
types of tips. 

Price $1.00 
Licensed under 
Patent 1,490,003 

The Extension Cord Jack 
is manufactured to enable those who 
want to use the loud speaker or 
phones in other parts of the house 
without moving set. 

No tools or soldering iron needed 
to make connection. 

Takes any standard plug. 

Manufactured by 

Four Way Company 
Myrick Bldg. Springfield, Mass. 

SPAULDING 
BAKELITE- DURESTO TUBE S 

used by 
POSTER & CO (Cut to length for retail trade) 
PIIENIX RADIO CORP. (Ultradyne Sets) 
WARE RADIO CORP. (Neutrodyne Sets) 
ALLEN D. CARDWELL Mfg. Co. (Cardwell Sets) 
The unqualified endorsement of leading radio manufacturers 
is the greatest recommendation of Spaulding Bakelite -Duresto 
quality. 
These men know quality depends solely upon manufacture. 
They know by experience that Spaulding Bakelite -Duresto 
tubes possess high dielectric properties and great strength; 
that they will not warp; do not split, and do not laminate. 

BAKELITE-DUPLSTO 
SPAULDING FIBRE COMPANY, Inc., TONAWANDA, N. Y, 

Factory: Tonawanda, N, Y. 
Sales Offices- Warehouses 

484 Broome St., N. Y. C. 141 N. 4th St., Phila. 
659 W. Lake St., Chicago 15 Elkins St., Boston 
81(1 E. 4th st., Los Angeles 171 2nd St., San Francisco 

509 First National Bank Bldg., Milwaukee 

Marion Compass Loop 
with Center Tap 

The Static 
Dodger 
The Real 
Wave Trap 
Opens In- 
stantly 
Absolutely 
Vertical 
Unusually 
Sensitive 

Formerly $10.50 
Now reduced to 

$9.00 

The FOLDING loop 
which RECORDS the prop- 
er directional setting 
for any particular sta- 
tion. 

Marion Plain Folding Loop $5.00 

MARION ELECTRICAL MFG. CO. 
24 CLIFF ST. JERSEY CITY, N. J. 

Sales Offices 50 Church St. N. Y. C. 
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Aristocrat Model 
The Bestone V -6o Five -Tube Receiver in beautiful, 
distinctive antique Polychrome cabinet, with built -in 
high -grade loud speaker and battery $165 compartment. list 

TRADE MARK 

"The @Aristocrat of *mho" 

A Xmas Gift that will 
Thrill, Satisfy and serve 

Give the finest of all Radio Receiv- 
ers for Xmas -the one every one 
knows as the peer of them all -THE 
BESTONE V -6o. 

Gives a new meaning to the word 
Radio. 

There is prestige in Owning a Bes- 
tone V -6o. 

There is philosophy in buying the 
best. 

A piece of furniture worthy of the 
machine it contains. 

Write for Particulars 
Manufactured, Guaranteed and Distributed by 

HENRY HYMAN & CO., INC. 
476 Broadway 212 West Austin Ave. 

New York Chicago 

Imperial Model 
Imperial Model Bestone V -6o 5-Tube receiver Q115 
in beautiful polished mahogany cabinet Y' 

i 
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COMO 9 -TUBE SUPERHETERODYNE KIT 
Including Como Push -Pull Amplification 

This set is designed to be the best that money can buy -yet it is moderate in price. Como and General 
Radio parts are a guarantee of performance. 

Tubes. 2 detectors, i oscillator, ; radii) frequency aniplitier:,, s audio ami,litiii -, iyg oc 2û1.i. Everything 
shown in picture is included in Kit. Very easy to construct; all holes drilled. 

PRICE 
$125.00 (199) $130.00 (201A) 

MAINE TO CALIFORNIA! 
" `had 58 stations last night -held California (KGO) on loud speaker an hour.' 

Carl S. Wheeler, Mountain View, Maine." 
Send for Literature 

COMO APPARATUS CORPN. 446 Tremont St., Boston, Mass. 

The LJ PEI HETERODYNE 
WILL BE YOUR EVENTUAL RECEIVER 

WE RECOMMEND the super heterodyne method of reception as the best known to -day. 
After making exhaustive tests we endorse the circuits and parts designed by The 

Experimenters Information Service Incorporated without reservations for their par- 
ticular classes. Below are listed Models that have proven 100ró satisfactory in the hands of 
Advanced Radio Experimenters and Novices as well. 

MODEL C- 7- Improved Regenerative Super Heterodyne. The finest radiocast 
receiver that can be built to -day. 

MODEL C- Standard Super Heterodyne for Loop reception only. The best 
designed loop receiver. 

MODEL J -2 -stage Regenerative R. F. Amplifier designed for use with Model 
C when using antenna or loop. 

MODEL K- Antenna adapter for Model C. 

Good results can only be had when using laboratory apparatus and building according to 
Naval Standards. 

Large quantities of radio apparatus are carried on hand at all times and immediate ship- 
ments can be made from stock. 

Write to -day for information on the unit you are interested in. 

NORDEN, HAUCK & COMPANY 
Engineers and Purchasing Agents 

1617 Chestnut Street Philadelphia, Pennsylvania 

* Tested and approved by R:1DIO I3KO,weAsT * 
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Without "A" or «B" Battery 
St. Louis hears Washington 

Y 
OU can do it with the MU -RAD Type MA -20, which operates 
¡without "A" or "B" Battery. Just plug into your electric light 
socket and tune in. 

Mr. L. M. Wood of St. Louis, the first night he had his MU -RAD 
tuned in Washington, Pittsburgh, Detroit, Chicago, Kansas City, 
Schenectady and several other Eastern stations, quickly and easily. 
As he says, the reception was perfect. The next day the performance 
was repeated with the addition of several other stations." 

The MU -RAD MA -20 is not only easy to operate, it will select with 
rare nicety any program you want to hear and the dial readings are 
always the same for any given station -you may log them. 

MU -RAD Receivers are guaranteed for 1,000 miles reception, but 
records of many times this distance are being broken every day. 

You must hear the MU -RAD to believe its vol- 
ume and sweetness of tone on distant stations. 

Ask the MU -RAD dealer in your town to 
demonstrate it for you. 

Write for descriptive literature be- 
fore you choose all your Christ- 

mas gifts. Address, Dept. Dl. 

LÑ 

x r r x Kcw ., + ; 

/l . J © 
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$3,000 to $10,000 
aYear as Rax p ert 
Enter fast growing radio field, thousands of big pay 
jobs waiting for you. U. S. Gov't., Steamships, R. 
R's., Corporations eagerly seek Radio trained men. 
Advancement rapid, earnfrom$3,000 to $9,000 yearly. 

Pleasant Nome Study In 

R D1 
Prepare for Big 
Pay in SpareTime 
My reputation as Radio Engi- 
neer and instructor insures you 
complete, speedy success, at 
home in spare time; earn while 
you learn. I make you expert in 
radio designing, building, re- 
pairing and operating and teach 

A. G. MOHAUPT you only practical "inside "dope. 
Youquicklycompletemycourse 

and a few pleasant hours prepare you to step in- 
to Big Pay. No experience required. 

I e :TjdI4Jlhi( 

ODI -G 

This set, vv hen completed, has 
a range of over 1000 miles. I 
give it free with my course. 
I give you practical training by 
having you work on this set. 
The knowledge you gain is not 
mere book knowledge but is 
usable, practical experience. 
Whey .. you have fin- 

ished my course, you cal-, sell this set 
at a price that will pay the cost of the 
course. For a short time only, by my 
special plan, I will give a tube radio set 
in handsome cabinet to men, abso- 
lutely FREE. Send at once for my 
FREE wonder -book of inside Radio 
"dope." Act quickly. r G. MOHAUPT, Radio Engineer, 

Radio Association of America, 

11 

4513 Ravenswood Ave., Dept.B -12 Chicago 
Please send me details of your Home Study Course - 
also your Free "Radio Facts" and information on 
how I can get a FREE 1000 -mile Radio Set. 

=EMAIL COUPON --1 
I Name 

1 
Address 

City State 1 

FOu 
RADIO is revolutionized by this new re- 

ceiver. A four -tube set whose range, 
using loudspeaker, is practically unlimited. 
Basically new, employing the new non -radiating 
Paradyne Circuit. Exquisite, natural tone. Ex- 
treme sensitiveness. And the simplest set ever 
to operate -one dial control. 

May be used either as a three -tube or four - 
tube receiver. Operates successfully with any 
standard túbes, either dry or storage battery 
type. Built as only Paragon sets have been 
built in the past. 

And priced one third of what you would ex- 
pect to pay for such value. 

Ask your radio dealer to show you this new 
receiver. Or write for descriptive folder. 

The New Paragon Four $65 
l'robably the greatest value in radio to -day. Employs 
the new Parallyne circuit- non -radiating. New type 
single dial control. 

The New Paragon Three, $48.50 
An exceptionally sensitive, selective, fine -toned re- 
ceiver, with amazing loudspeaker tone and volume over 
long distance range. 

The New Paragon Two, $27.50 
Excellent tone and volume on loudspeaker from stations 
within moderate radius. Range for phone reception 
almost unlimited. 
DEALERS: Write for attractive new Dealer Prop- 
osition and address of nearest Paragon Distributor 

ADAMS MORGAN COMPANY, inc. 
7 Alvin Ave., Upper Montclair, N. J. 
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The Handsomest Cabinet 
You Have Ever Seen 

HERE is the handsomest Radio cabinet you have 
ever seen -a cabinet so different it's startling. 

The Jewett Parkay takes its name from the elaborate 
parquetry of its non -warping top - selected pieces of the 
finest woods, joined by master craftsmen. 
Other details are in keeping. 
Built of the finest walnut, or mahogany -full equip- 
ment of nickeled hardware including continuous piano 
hinge, top prop, and snap locks-finish that emphasizes 
the fine woods and armors against surface scratches. 

With a Parkay you can build a set that simply can't be 
excelled in appearance -a set which will command a 
far higher price than anything housed in the ordinary 
"wood-butcher's delight " type of cabinet. 

"Parkay" your next set ! Cost will be about the same. 
But how you will enjoy the difference! 

If your dealer cannot supply you, we will ship direct 
to you, charges prepaid, on receipt of list price. 

JEWETT RADIO & PHONOGRAPH CO. 
5672 12th Street Detroit, Mich. 

List Prices 

7x7x14 .. 
7x 7x 18 
7x7x21 
7x7X 24 
7x7x26 
7xgx27 
8x8x4o (With 
False Bottom) . . 19.25 

All sizes 21 inches and 
over, fitted with top rail. 

$ 8.25 
8.75 
9.25 
9.74 

10.25 
10.75 

I 

ParkwaY 
tßADIO CABINET 
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"Just Be Sure It's a Hammarlund" 
1. Clock spring pig-tail. 
2. Ball bearing rotor shaft. 
3. Cut back plates for easy tuning on low waves. 
4. Strongest construction. 
5. Losses too small to measure. 
6. Soldered brass plates. 
7. Micrometer vernier. 
8. Takes any size dial. 

HAMMARLUND 
VERNIER CONDENSER VARIABLE 

Increases Your Range and Volume 
* ELIMINATES INTERFERENCE 

Write for New and Interesting Folder 

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

APACE WITH 
RADIO 

PROGRESS 
The 3 -Way Control 
Balanced Armature 

(An Exclusive Patented 
Feature) 

¡PHONE 
LOUD 
SPEAKER 

PRICE 
With 14 -inch bell Horn 
With 12 -inch bell Horn 

No blast or chatter 
because the mica dia- 
phragm of the Audi - 
phone can be actu- 
ated ONLY by elec- 
trical impulses. The 
armature, through 
which the vibrations 
are transmitted, is 
balanced in three di- 
rections. The large 
permanent magnet af- 
fords a real foundation 
for the full range of 
broadcasted impulses. 
Not an earphone type 
Loud Speaker. Hear 
the Audiphone at 
your dealers. 

$28.00 
$25.00 

Sold with an Absolute- Satisfaction -or -honey -Back Guarantee. 
At your Dealers or Direct upon receipt of purchase price and 
your dealer's naine. 

Write for Literature. 

O'Neil Manufacturing Co. 
4737 Hudson Boulevard West New York, N. J. 

* Tested and 

1 2,000 ohms 
$4.50 

3,000 ohms 
$5.00 

j Complete 
with 

five feet 
of cord 

For tone, volume 
and clarity of broadcasting reception Schwarze Head Phone 
sets have proven ideal. Pure tones at maximum volume, dis- 
tortion entirely eliminated and true articulation -these are 
the results of Schwarze super- sensitiveness and true -to -tone 
qualities. The phones are hard rubber, mounted on polished 
swivels which are instantly adjustable. The powerful Schwarze 
magnets give direct center pull on diaphragm. Pole pieces 
are ground uniformly and accurately. Every set comes to 
you carefully tested, ready for use. The complete sets are 
light and comfortable. At these prices you can easily afford 
several Schwarze sets. 

SCHWARZE ELECTRIC CO., Adrian, Mich. 

i Radio Head Phones 
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Everyone interested in Radio should have this 
68 -page book of approved 
parts and sets it's free! 

Ward's 
New 
Radio 
Catalogue 

ONE copy of Ward's New Complete 
Radio Catalogue is yours Free -you 

need merely to write for your copy. 
It shows you everything new in Radio, 

everything that has been tested and ap- 
proved by the Radio laboratories. Simple 
instructions are furnished with every Ward 
receiving set, enabling you to put up and 
operate it without outside help. 

And the prices on everything in this 
book are surprisingly low! 

A Price and Quality Guide 
Study this Catalogue every time you need any- 

thing in Radio, whether parts or a complete set. 
See what is the lowest price for standard qual- 
ity goods. 

Everything shown in this Catalogue has been 
selected by an expert. Everything is standard. 
Remember at Ward's we never sacrifice quality 
to make a low price. Yet our prices are always 

Write for 
Your Free Copy 

low because we sell direct to you by mail -and 
without the usual "Radio Profits." 

Bring the Joy 
of Radio Into Your Home 

You can get the most enjoyment out of Radio 
only by using standard, high grade equipment. 
You know what you are getting when you buy at 
Ward's. You are sure of high quality as well as 
a big saving when you order from this book, for 
our Radio equipment is sold under the same liber- 
al guarantee we have made for 52 years on every 
article sold by Ward's -" Satisfaction Guaran- 
teed or Your Money Back." 

Write for your free copy of the new Radio Cat- 
alogue. Write to our house nearest you and 
address Dept. 27 -R 

ESTABLISHED 1872 me &CQ 
The Oldest Mail Order House is Today the Most Progressive 

Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 

www.americanradiohistory.com
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The Coil 

WITHOUT LOSSES 

UNCLE SAM 
MASTER 
TUNING 

COIL 

1 
11\ 

S vc 

n- 

A few features of the 
greatest inductance in 
the world. 

1 -Wound on moulded hard rubber. 

The only coil wound with the wonder- 
ful Ambassador Litz wire. 

3- Eliminates all adhesives. 

Has a one hole mount, and contacts are 
in a thin gold plated compensating 

spring. 

A8 

° .07 

E .06 

1 
A5 

I' .04 

100 200 300 400 500 600 

Wave Length (Meters) 

Laboratory 
Tests prove 
conclusively 

that it is 
the only coil 

worthy of the 
name Low Loss 

WHEN YOU BUILD A SET WITH THIS 
COIL YOU BUILD YOUR FINAL SET 

Free! Ask your dealer or send self -addressed, 
stamped envelope for wiring diagrams of 

circuits in which this remarkable coil can be used. 

UNCLE SAM ELECTRIC CO. 
219 E. Sixth St. Plainfield, N. J. 

i 

RAJAH 
SOLDERLESS 

SNAP 
TERMINALS 

For Aerial, Ground and Battery Connections 

OM(. :::'_ 

Patent Pending 

Instantaneous in Operation- Positive Contact 

Patent Pending 

SOLDERLESS 
ATTACHMENT 

TO WIRE 

Just push removable part, attached to wire, on the base stud and 
it snaps into place making a positive electrical connection. 

To remove, just pull it off ; no screws to bother with ; no sprinr,s 
to bruise the fingers. 

A positive electrical connection in ten seconds, without solder or 
tools, that cannot pull out or shake loose and is as easy to remove 
as it is to assemble ti the cable. 

Base studs secured by No. -32 screws and will fit all "B" bat- 
teries with screw posts. 

Rajah Snap Terminals allow instantaneous change in plate volt- 
age with a secure connection, better than any switch. 

No owner of a radio set who has seen or used a Rajah Snal, 
Terminal will ever use any other style of binding post. 

Price, Snap Terminal and Base Stud, complete as illustrated, 
each 20e. 

Base studs are sold separately as they can be used wherever a 
change of connection is desired, thus permitting a quick change o" 
lead in and battery wires from one set to another. 

Base studs with screw and washer, each Sic. 
Special Introductory Offer: 1 Dozen Snap Terminals and Base 

Studs complete by mail prepaid, $2.00. 

A. J. Volk Dept. 
RB2 143 No. 16th St. 

Bloomfield New Jersey 

NODUST Will Keep Your 

Radio Set CLEAN 
Everyone who builds a radio set 
needs a NODUST! You cannot 
get the most out of your set unless 
it is kept clean inside. Each stroke 
of a NODUST produces a power- 
ful blast of compressed air that 
removes every particle of dust 
and dirt from places that can- 
not be reached with a cloth or 
brush. 

NODUST 
Made to last a lifetime; light, strong 
and simple to operate. Wood 
mountings that cannot short 
circuit. If your dealer cannot 
supply you, send us , I.00, 
and you will receive your NO- 
DUST by return mail! 

Peiffer & Company 
86 Liberty Street 

Newark New Jersey 
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N. B. to Santa _ Nothing will bring a fam- 
ily more hours of keen 

delight than a KENNEDY. It keeps young folks 
home and older folks happy. KENNEDY models are 
so troubleproof that even a mechanical enthusiast 
can find nothing to improve. 

In addition to 
Model VI 

(illustrated) 
there are four 
other Kennedy 

models. 

Ask to bring you a KENNEDY 
AHINT quietly given to the Right Party is likely to bring 

you this royal gift. It's worth trying! 
When you're out together, lead the way so it takes you past 

the store where KENNEDY receivers are on display. If you show 
interest in one, the dealer will demonstrate it. Once a KENNEDY 
is heard, there is sure to be a strong recommendation to Santa 
to bring that set on Christmas Eve. 

The KENNEDY tone quality is superb; full- rounded, musically 
pure reproduction of any program within a good long range. 
No hollow tones or distortion. No fussing or fishing for sta- 
tions. Simply turn one dial to a certain point, and there is the 
station you want. 

THE COLIN B. KENNEDY COMPANY, Saint Louis 

Vhe cJ2oya(ty 

9/'c9 a dio 

072.0 -IS 

c ' 
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30 leading set manufacturers 
indorse PACENT quality 

.. PACENT 
Radio Essentials 

Adapters 
Improved Audiotormer 
Autoplug 
Ba leon 
Coil Plug 
Coil Plug Receptacle 
Condensers 
Detector Stand 
Duojeek 
Duoplug 
Duo-Lateral Coils 
Headsets. Everytone 
Jacks 
Jack Set 
Radioloop 
Loop Plug 
Loop Jaek 
Multijack 
Plugs 
Potentiometers 
Rheostats 
Resistors. Laboratory 
Sockets 
Twinadapter. etc., etc 

Trade Mark 

The foremost radio set manufac- 
turers in the United States and 
Canada are using Pacent Radio 
Essentials as Standard Equip- 
ment. Only a high standard of 
quality which is dependable at 
all times, could justify this 
choice. 

Let the judgment of these manu- 
facturers guide you in the selec- 

tion of your radio equipment. You 
can build a better set than your 
neighbor if you use better parts. 
"Don't improvise- Pacentize" is 
the slogan for radio results. 
Your dealer will be glad to show 
you the Pacent Radio Essentials 
that you need for the next set you 
build. Write for complete catalog 
No. O. 

PACENT ELECTRIC CO., Inc., 22 Park Place, New York City 
Washington Minneapolis Boston San Francisco Jacksonville Chicago 

Birmingham Philadelphia St. Louis 

Pacent 
RADI© ESSENTIALS 

DON IMPROVISE --d i'ACEN TIZE 
"A wonderful set " -Radio editors of five Boston papers 

THE NATIONAL REGENAFORMER KIT for the 

Browning -Drake Receiver 
consisting of 

1 NATIONAL REGENAFORMER 1 NATIONAL ANTENNA INDUCTANCE 1 NATIONAL .0005 Velvet Vernier 
CONDENSER WITH 4" DIAL I SET OF HARDWARE I NATIONAL .00035 Velvet Vernier CONDENSER WITH 

4" DIAL I SET OF INSTRUCTIONS FOR WIRING 
PRICE Regenaformer 

and 
Antenna Coil 

only -Price $7.50 $22.00 Coils completely 
mounted on back of 

Condensers 
ready for wiring 

Sets made with this Regenaformer Kit have spanned the continent. Send for Bulletin 105RB 

Manufactured by NATIONAL CO., Inc., 110 Brookline St., Cambridge, Mass. 
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Make if a 
RADIO 
Xmas! 
with a 

h 

Michigan "de Luxe" 4 tube re- 
ceiver. 1 stage R.F. amplification. 
Built -in adjustable loudspeaker. 
Solid mahogany case. "America's 
most beautiful set." MRC4, $150 

RIGHT now, settle the question of Christmas 
presents. Buy a Michigan Radio receiv- 

e ing set. 
You get more real value and satisfaction from 

these receivers than any others, regardless of 
what you pay. 

Distance -with greater selectivity and simplic- 
ity of operation. 

Reliability -with logging and unusual tone 
qualities. 

e 1 And each model enclosed in a cabinet designed 
and made by the world's best furniture craftsmen. 

Models in two, three and four tubes. Styles 
from $32.50 up. 

Send for illustrated folder. Ask your dealer 
for a demonstration. 

Licensed under U. S. Patent, 1,113,149- letters pending 807,388 

32 Pearl Street 

Nit 

3 tube Regenerative Detector 
and 2 stages of amplification. 
The set we never could catch 
up on orders for last year. 

M R C 12, $57.00 

3 tubes in handsome case with 
inlaid panel doors and compart- 
ments for batteries, headphones, 
etc. MRC3, $87.50 

Grand Rapids, Mich. 

. 
-4; 

< ...,iiäìg.g 

Michigan "Midget" 2 tube 
regenerative long dis- 
tance wonder. 

MRC2, $32.50 
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Grand Opera Programs 
Brought Into Your Home 

THEN you own a Radiodyne 
you can hear singers' voices 

and orchestral harmonies faithfully 
reproduced through the loud speaker. 
The Radiodyne brings these enjoy- 
able programs into your home so 
clear and distinct that you lose noth- 
ing by not being at the opera. With 
the Radiodyne you will not be 
troubled by interference from near- 
by stations. The Radiodyne selects 
and holds the program you wish to 
hear. 

RAdILIdLINE 
Tunes Through New York 

Local Stations 
"We have tuned in Kansas City, Jefferson City, Hastings, 
Elgin, Chicago, Dallas, Atlanta, Pittsburgh, Philadelphia 
and many other stations in the last three nights right through 
local stations." Clarence I. Goldman, New York City. 

Gets Over 109 Stations Loud 
and Clear 

"Have received over 109 different stations, loud and clear. I 
can tune out Cincinnati and tune in O_.kland without inter- 
ference. I tuned in Oakland when it was just getting dusk 
here." John W. Porter, New Butler, Wisconsin. 

Write for illustrated folder which describes the Radiodyne 
in detail. If you buy a radio before you have a demon- 

stration of the Radiodyne you will surely regret it 

Western Coil & Electrical Co. 
318 Fifth Street Racine, Wis. 

1 
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LOUD SINGER 

MODEL J-10 
Complete 
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2 

V! 
SINGER 

MODEL If-8 
Complete 

R yzb operate 

189, 

-a superior 
Musical Instrument 

for your Radio! 
HIS Radio Horn is rapidly becoming the favored 
instrument of discriminating enthusiasts, due to 

its remarkable musical performance, its beautiful 
appearance and its patented mechanical features, 
which assure easier and more satisfactory operation. 

TWO -in -ONE ACTION 
Tuning and amplifying off the same 
master phone in the base of the horn. 

Supersensitive Stethoscope 
Eliminates Head Phones 

Tuning is done with Stethoscope in ears, then one turn on lever 
in base of horn cuts out Stethoscope and operates the horn. No 
plugging in and out of Radio Set. Same lever also controls vol- 
ume in Stethoscope and horn. Any number of Stethoscopes 
may be used for listening without additional drain on the bat- 
teries or loss of volume. 

One -piece horn, dark gray crystaline finish with silver plated 
metal parts. Made in two models; see illustration above. Extra 
Stethoscopes, complete with all fittings, each $1.50. 

Ask your dealer to demonstrate the CHARMITONE 
LOUD SPEAKER for you. If he cannot supply you, 
we will send either model direct, prepaid, upon receipt 
of price. 

DUAL LOUD SPEAKER CO. 
210 West 54th Street New York City 
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Model C -11 One -tube 
Receiver. The biggest 
value in a one -tube 
radio set today. 

Tune in Christmas with a KODEL 
Model P -12 Two - 
tube Portable. 
(Model P -11 with 
amplifying tube 
added, which in- 
creases distance 
and volume 
many times.) 

Model C -13 Three -tube Receiver. 
Gives five -tube volume with only 
three tubes, due to reflex am- 
plification. 

$282 

$16óo 

Model P -11 One - 
tube Portable - 
the Camera of 
Radio - Price 
$16.00 without 
accessories. Tube, 
batteries, head- 
phones, antenna 
and ground wire 
all self- contained. 
Weight 43/4 lbs. 
complete, 

THIS Christmas anyone can give 
the best that radio offers, for 

KODEL radio receivers are priced so 
low that anybody can afford them. 
And they are so simple to use ! Just 
one dial to turn, and in the stations 
come, near and far. Only two dials 
in the 3 and 4 tube sets. Santa can 
even bring radio to the apartment 
house where antennas are prohibited, 
for KODEL will work on ground alone 
-hook it to the nearest radiator ! 

All KODEL sets contain a unique 
circuit, discovered by an independent 
experimenter. When radio condi- 
tions are right, 1000 miles on one 
tube ! Add tubes until the four -tube 
set gives you the possibility of trans- 
continental reception. 

See the KODEL line at your deal- 
er's. If he does not carry these mar- 
velous sets, send us his name and 
address and we will send you the 
interesting KODEL catalog, from 
which you can order direct. Money 
returned if any KODEL set does not 
more than satisfy you. 

DEALERS : The KODEL is a sensa- 
tion wherever introduced. Write for 
terms. 

KODEL MANUFACTURING CO. 
Under the same management that 
made the HOMCHARGER famous. 

128 West Third Street, Cincinnati, Ohio 

10oó 

KODEL Model C -14 
Four -tube Receiver, 
illustrated here, is 
priced at $31:.50 
(without battery cab- 
inet, loud speaker or 
accessories). Battery 
cabinet can be fur- 
nished with any KODEL 
set at slight additional 
cost. 

X3250 
With battery com- 
partment, $37.00 

Model S -1 KODEL 
Crystal Set. 
Sensitive, selec- 
tive, low -priced. 

$5óO 

Model C -12 Two -tube 
Receiver. A great 
distance getter; puts 
local stations on the 
horn ; single dial 
tuning. 

$182 

FREE! 
Write for instructive 
KODEL cgtalog, en- 
titled "Radio for 
Every Purpose and 
Any Purse." FREE! 

RADIO FOR EVERY PURPOSE AND ANY PURSE -$5 TO $32.50 

* Tested and approved by RADIO BROADCAST * 
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STRAIGHT -LINE 

.0003 CONDENSER 
$3.50 
If your dealer can- 
notsupply you,send 
us his name, $3.50 
plus postage for 
each condenser and 
we will fill your 
order direct. 

HE GAROD Condenser in- 
corporates every refinement 
that can enter into a high 
quality precision condenser. 

Straight Line: Specially shaped plates give 
"straight- line" tuning relations between dial 
settings and wave lengths. 

Low Loss: A special patented design and in- 
geniously contrived provision for insulation 
assure extremely low loss. 

Brass Plates: Brass plates. carefully designed 
and made, give good contacts and high 
conductivity. 

Grounded Rotor: Positive ground is absolutely 
provided by a pigtail. 

Pigtail: Objectionable tuning noises due to 
moving frictional contacts between rotor and 
frame are eliminated by permanent ground 
through pigtail. 

Ball Bearings: A non -sticking, easy turning 
dial -shaft mounted on ball bearings. 

Metal Frame: Adequate shielding and strength 
are provided by a frame of especially prepared, 
hardened aluminum alloy. 

Capacity Range: The design gives great ca- 
pacity range from .000013 MF. minimum to 
.0003 MF. maximum. 

Price: Extraordinary economies due to design 
make all these features possible at this low 
price -$3.50. 

Made by 

The GAROD Corp. 
122 Pacific Street 

Newark, N. J. 

Makers of the 

GMfR.0rD 

,w.., 
, .,,o-, .. ... ",.. 
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}------ 4IEUTRODYNE 

A Good Antenna 
Gets Better Reception 

The flat, broad surface of Jiffy Rib- 
bon Antenna provides an open door 
to incoming signals. 

iffy 
RIBBONS 

ANTENNA 
will double -and even treble -your 
station log and will bring in many you 
never heard before. 
Jiffy Ribbon Antenna is non -corrosive 

and rust proof; it will not 
kink or curl and has ex- 

ceptionally high tensile 
strength. Supplied in 
100 foot lengths com- 

piete -ready for installa- 
tion -with two insulators. 

At your dealer's $1S0 -or direct. ---- 

Apex Stamping Company 
Deptl a Riverdale. I11.. 

Dealers: Write for Proposition! 

A new FOUR WAY Product! 

-'"7. »E...,,..p,e ;: . .'r .;.. 
..0011011Ve 

C.& 

Patent Applied Foi) 

Loud Speaker 
Extension Unit 
* COMPLETE 

HIS COMPLETE UNIT enables 
1 those who want to use the Loud 

Speaker in other parts of the house to do so with- 
out removing set. Insert plug from loud speaker 
into jack; place plug on end of cord, into set. This can be 
done readily and saves the trouble of using tools or soldering 
iron. 

PRICES, including Jack, Plug and Cord 

10 foot cord $2.25 40 foot cord........$3.00 
20 foot cord 2.50 50 foot cord 3.50 
30 foot cord 2.75 100 foot cord...... 5.75 

Manufactured by 

Four Way Co. :: Myrick Bldg. :: Springfield, Mass. 

* Tested and approved by RADIO BROADCAST * 
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l name 
"MAR -CO" on the 
carton -and one 
good look at the 
construction -is 
enough for those 
who know a good 
condenser when 
they see it! 

MAR -CO 
CONDENSERS 
43 plate $6.50 
23 " 5.50 
17 " 5.00 
11 " 4.50 
without dials. 

Choose the safe- 
and leak-proof way! 

Specify MAR-CO whenever 
you buy radio instruments. 
MARTIN -COPELAND COMPANY 

Providence, R. I. 

A. A J L A. A. 
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The New 
GREIFF DOUBLE SELECTOR 

MULTIFLEX KIT 
The Perfect 4 Tube Circuit -Loop Operating 

This wonderful circuit uses four tubes and has two stages of 
radio frequency, a crystal detector and three stages of audio 
frequency. Developed by the Research Engineers of the Radio 
Receptor Company, working under the direction of Lieut. 
Greiff, of Super Heterodyne fame. The tone quality is really 
captivating. No station too far away to be brought in consist- 
ently- whenever and wherever wanted -with good, clear vol- 
ume. It can be assembled by any one in a few hours. For 
simplicity and ease of tuning, as well as power and quality of 
reception, it is far superior to a 5 -Tube Neutrodyne. 

FREE -Complete literature that's educating as well as inter- 
esting. just ask your aea1 r or write direct for assortment 
No. 2. Kits also sent postpaid on receipt of purchase price if 
your dealer can't supply you. 

$29.50 $50.00 
containing principal parts Including all parts 

ezyllï`' 

111 

COAST TO COAST 
RECEPTION 

LIST PRICES 
Transcontinental Tuning 

Coil $6.50 
Radio Frequency Unit, $2.50 

At all Better Dealers 

Those fortunate 
builders of Receiv- 
ing Sets who 
through foresight 
used the Transcon- 
tinental Coils, are 
now receiving joy- 
ous results for their 
go o d judgment. 
Coast to Coast re- 
ception is obtained 
with regularity. 
Insist on the Trans- 
continental Coil and 
add to it the Radio 
Frequency Unit for 
most extraordinary 
results. 
A four -tube hook -up and 
front panel layout is en- 
closed with every radio 
frequency unit. 

TRANSCONTINENTAL 
SALES CO. 

241 Market St. Newark, N. J. 

DOGS FROM "LIFE" 
By Thomas L. Masson 

A book of drawings from 
Life's best dog numbers. 

At bookstores, $1.90 

Doubleday, Page & Co. 

Best for 
Reflex 
and Crystal Sets 

FRESHMAN 
Double Adjustable 
Crystal Detector 

No more searching for the sensitive spot. - Merely turn the knob as you would a dial. 
For base r panel mount- r 

q, com lete with Fresh - man Super - Crystal 
At your dealer's, otherwise send purche se price 

and you will be supplied postpaid. 
CHAS. FRESHMAN CO., Inc. 
106 -7th Avenue, New York 
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Made of beau- 
tiful, highly pol- 
ished material 
simulating 
tortoise -shell. 

ónalC jon 
in o midget Loud Spedkr 
R EFLECTONE is pleasing on the smallest table, or a 

smoking stand. Yet, whether for concert restraint, jazz 
abandon, or speaking voice modulation, the big volume of 
this five- inch -high loud speaker is as astounding as its im- 
proved clarity and purity of tone. 

Because sound is scientifically reflected from one tonal 
chamber to another, a unique construction which also 
eliminates distortion and amplifies the sound -big. 
Reflectone is as beautiful as it is small and efficient, there- 
fore at ease in any room of tasteful appointments. 

At your dealers, otherwise send purchase price and you 
will be supplied postpaid. 

Write for descriptive circular. 

RICE AND HOCHSTER 
132 WW ASIIINi GTON PLACE, IN EW YORK CITY 

THE / MIDGET LOUD SPEAKER WITH THE GIANT VOICE 

* Tested and approved, by RADIO BROADCAST * 
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SENT ON APPROVAL 
You can examine in your express office (mention in 
ordering), and if you accept it and do not find it 
satisfactory we will refund your money. 

The Sherma -Tran 
Audio Transformer 

The Sherma -Tran is guaranteed to operate a good 
radio frequency receiver on .one stage of audio am- 
plification provided the proper conditions obtain. 
This is possible with the Sherma -Tran because it 
embodies the finest workmanship and materials and 
is built for use in the best receivers. It is a product 
for the radio engineer as well as the experimenter. 
It amplifies all audible tones from the lowest to the 
highest without distortion and with a clarity not 
surpassed by any other transformer on the market 
to -day. The iron used in the lamination of the 
Sherma -Tran is the finest obtainable for this pur- 
pose. The coil windings are as perfect as can be 
produced with the highest skill and finest of ma- 
terials. The frame is assembled without screws or 
pins by a lock joint which makes the base and cover 
practically one piece, giving the complete mounting 
a rigidity that eliminates the possibility of losses be- 
tween the lamination. Shielding or grounding the 
frame is unnecessary on all standard circuits and it 
works equally well on all wave lengths with any 
kind of tuning instruments if properly connected. 

Order from This Ad.-Quick Shipment 

Satisfaction or Money Back! 

Think of Such $ 4 65 . Value for Only 
Liberty Mail Order House 

The Radio House of Friendly Service 
Dept. 701Z, 106 Liberty St., New York City 

MODERN 
TRANSFORMER 

THE surest 
way to en- 

joyyour radio 
receiving set 
is to build 
your ampli- 
fier around 
MODERN 
Transformers. 
Not a shade 

of meaning, not an 
intonation, is lost 
when MODERN 
Transformers do the 
amplifying. 

MODERN Trans - 
formers have been 
designed with but one 
end in view -perfect 
reproduction of 
broadcast speech and 
music. If you want 
to convince yourself 

that MODERN 

Transformers have 
succeeded, just listen 
to a set that "ampli- 
fies the MODERN 
way. 

MODERN Transform- 
ers are adaptable to all 
circuits and have been 
endorsed by the leading 
radio engineers. The 
moment you insist upon 
MODERN Transform- 
ers, you insist upon 
clear, distortionless am- 
plification. 

Complete wiring diagram 
and instructions for build- 
ing the MODERN 
"Super -Six Reflex" for 
4c. in stamps and your 
dealer's name. The com- 
plete MODERN cata- 
logue is FREE! 

MODERN ELECTRIC 
MFG. CO. 
Toledo, Ohio i 
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i 

ANY CONDENSER CAN BE CALLED 
LOW LOSS, BUT ONLY ITS PER- 
FORMANCE QUALIFIES THE NAME. 
In THE NEW YORK GROUNDED 
ROTOR scientific designing, together with 
the highest grade of materials and instru- 
ment workmanship combine to produce a 
condenser that is in a class by itself no 

other condenser manufac- 
tured incorporates so many actual 

r: 

t 

VEIEF 
ATTACHMENT 

improvements. 
.0005 (23 plate) without Vernier, $4.50. 

Geared Vernier attachment complete $1.50. 

OUR STANDARD NON - GROUNDED CON- 
DENSERS are made in four sizes with or without 
vernier, are universally recognized for their efficiency, 
workmanship and low price, made possible by large 
production. 

Price with Vernier Knob and Dial 

Type A -No Clips 

23 Plate . . . $3.50 17 Plate . . . $1.80 
43 Plate . . . . .$3.00 

Without Vernier, 23 Plate . . . . . . $2.00 

New York Distortionless Audio Amplifying Transformers are 
the standard by which others are judged. 41 to 1 ratio 

correct for all style tubes. Price $4.00. 

NEWYORK PRECISION MICA FIXED 
CONDENSER adds the real undistorted 
true tone quality to your receiver -the 
reason they are specified by leading Radio 
Engineers and used by the most discrimi- 
nating manufacturers. 

NEW YORK COIL COMPANY 
338 Pearl Street, New York City, N. Y. 

Pacific Coast -- MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Calif 

* Tested and approved by RADIO BROADCAST * 
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ROBERTS!!! 
(TRADE MARK ) 

Have You Tried That Wonder Circuit Using 
REFLEX REGENERATION AND NEUTRALIZATION 

Developed by Walter Van B. Roberts of Princeton 

ZIG ZAG 
Pat. Aug. 21,1923 

9 
Radio Broadcast says -"lt is the Best We Have Ever Seed' 

The Boys Are Now Reaching 
THE COAST ON THE LOUD SPEAKER 

with TWO TUBES 

8 
A The Roberts Units (5 coils in two mountings ready for installation) 

.uU aremanufactured exclusively by us according to Mr. Roberts speci- 
fications. Packed with complete building instructions, Hookup, 
schematic, print and all information. 

ROBERTS KIT 
(Tit %D1; ARK) 

COMPLETE EQUIPMENT OF HIGH GRADE PARTS FOR BUILDING 

THE ROBERTS TWO TUBE SET 
Everything down to the last screw, without cabinet- tubes -batteries -every 
part standard -complete building instructions by Mr. Roberts. 

KIT complete with Portena Loop (for Local Reception) $60.00. Without Loop $53.00 
"BUILD A ROBERTS AND REACH THE COAST." 

571 Hudson Street J. NAZELEY COMPANY New York 
Sole Manufacturers 

The exclusive choice of Lawrence M. Cockaday for 
his new Four Circuit Tuner, described in the Oct- 
ober Popular Radio. This again emphasises the 
fact that of all the various kinds of radio apparatus 
on the market to-day the CARDWELL CON- 
DENSER is the ONLY unit which is recognized by 
engineers and technical Editors of National prom- 
inence as the ONE best. 

A Postcard brings you an 
Education on Condensers. 

Allen D. Cardwell Mfg. Corp. 
81 Prospect St. Brooklyn, N. Y. 

Prices Smashed! 
Quality Not Sacrificed 

Here is real battery 
quality, guaranteed to you, 
prices that will astound the en- 
tire battery -buying public. Order 
direct from factory. Put the Dealer's 
Profit in your own pocket. You actually save 
much more than half, and so that you can be 
convinced of true quality and performance, we 
give a Written Two -Year Guarantee 
Here is your protection! Noneed to take a chance. 
Our battery is right -and the price is the lowest 
ever made. Convince yourself. Read the prices! 
Special 2 -Volt Radio Storage Battery, $3.75 
Special 4 -Volt Radio Storage Battery, 6.00 
6 -Volt, 60 Amp. Radio Storage Battery, 7.00 
6 -Volt, 80 Amp. Radio Storage Battery, 8.00 
6 -Volt, 100 Amp. Radio Storage Battery, 9.50 
6 -Volt, 120 Amp. Radio Storage Battery,11.50 
6 -Volt, 140 Amp. Radio Storage Battery,13.00 

We ask for no deposit. Simply send name 
and address and style wanted. Battery will 
be shipped the day we receive your order 
Express C. O. D., subject to your 
examination on arrival. Our 
guarantee accompanies 
each battery. We allow 5% 
discount for cash in full 
with order. You cannot 
lose! Act quick. Send your 
order today -NOW. 

Arrow Battery Co. 
1215 South Wabash Ave. 

Dept. 10 Chicago, Ill. 

* Tested and approved by RADIO BROADCAST * 
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Sweeter Christmas Carols 
Y 

n Your Radio 
When the sweet, tender strains of "Silent Night, 
Holy Night," broadcast by some cathedral choir, 
come in over your radio Christmas Eve, you will 
want a Rhamstine* Needlephone to en joy it to the 
fullest. 
Nothing quite equals the Needlephone for accurate 
discrimination of tone values, real appreciation of 
fine music and pleasing reproduction. 
It is the principle of "magnified reproduction," an 
exclusive feature of the Needlephone, that does it. 
Delicate impulses of high pitched notes, often lost on 
other types of loudspeakers, that come in over the 
radio receiver are picked up by the Needlephone and 
by the vibrations of the reed, are enlarged and trans- 
mitted through the pivoted needle of the phonograph 
to the mica diaphragm of the reproducer where they 
are transformed into sound. 

complete 
with cord 

RHAIVISTINE* 
Needlephone 

A ENLARGED 
VIBRATION 
AT MICA END 
OF NEEDLE 

"Magnified 
Reproduction" 

Principle 
This diagram illustrates the "mag- 
nified reproduction" principle of 
the Rhamstine* Needlephone. The 
delicate vibrations of the reed at 
"C" are transmitted through the 
pivoted needle and magnified at 
"A," where it is attached to the 
mica diaphragm. As a result the 
most delicate variations of tone 
are enlarged and given fuller 
values. 

RHAMSTINE* 
Needle i hone 

gives you all the advantages of the phonograph without 
even removing the needle. It is way ahead of the phono- 
graph loudspeaker, with its metalic diaphragm, that re- 
places the phonograph reproducer on the tone arm. The 
Rhamstine* Needlephone gives fuller, sweeter music, better 
tone reproduction, can be attached more easily and does 
away with metallic noises. It can be used on any phono- 
graph, including the Edison with Victor adapter. 

Take No Risk Send No Money 
Send the coupon to -day, pay on delivery, and try the 
Needlephone with your own set and your own phonograph. 
Try it with a soft needle on local broadcasting and see 
what pleasures await you. Try it with a loud needle and 
enjoy greater volume without metallic noises. Then, if 
you cannot say you get far greater volume and better re- 
production, Rhamstine* does not want you to keep it. 
Return it and we will gladly refund your money in full. 
Send this coupon to- day -there'll be lots of things on the 
air this Christmas you'll want to get. 

J. THOS. RHAMSTINE * 
OETROIT, MICHIGAN 

PHILADELPHIA CHICAGO 
1220 Vine Street 218 So. Wabash Ave. 

NEW YORK CITY 
652 Broadway 

J. THOS. RHAMSTINE*i 
506 E. Woodbridge St., Detroit, Mich. 

% Send me the Needlephone. I'll pay 
Mail This / the postman $10 upon its arrival. It is 

distinctly understood I may return it if I Coupon desire, within 5 days and receive a refund 
To -Day, " in full. 

/ Name 

Address 

* Tested and approved by RADIO BRO.vDC:vsT * 
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Lightning Arresters 
THE National Electric Code requires an approved protective de- 

vice (Lightning Arrester) on the lead -in wire of every radio receiv- 
ing antenna. 

Our No. 602 Lightning Arrester Switch is universally recognized as 
the only device on the market which combines on one 
base all those functions essential for maximum protection. 

The vacuum tube arrester is permanently in the circuit 
from antenna to ground, ready to "spill" any overcharge. 
With the switch blade the antenna may be disconnected 
from the radio set and thrown directly on ground. 

It meets not only the requirements but also the addi- 
tional recommendations of the National Electric Code. 

It is approved by the Underwriters' Laboratories. 
Our No. 606 Vacuum Tube Lightning Arrester is less 

expensive but it meets all the actual requirements cf the 
National Electric Code. 

It is approved by the Underwriters' Laboratories. 
For full description of each item, see our new Radio 
Catalog No. 32 at your dealer. If he hasn't his 

copy, we have one for him. 

The Barkelew Electric mfg. CO. 
Middletown, Ohio, U.S.A. 

LIGHTNING 
ARRESTER SWITCH 
No. 602 Price $3.00 

WASHINGTON, D. C. 
Mills Building 

NEW YORK CHICAGO DETROIT 
157 Chambers St. 15 S. Clinton St. McKerchey Bldg. 

MINNEAPOLIS SAN FRANCISCO LOS ANGELES 

LIGHTNING 
ARRESTER 

Vacuum Tube Type 
Price $1.50 No. 606 

SEATTLE 
1017 Lumber Exchange 75 Fremont St. 443 S. San Pedro St. 1041 Sixth Ave., S. 

DENVER 
Denham Bldg. f 

Dealers 
fend name 
TODAY 

y 

For DEALERS Only 
Send name TODAY for our 

big, new 84 -page catalog. FREE 
to dealers only. Fully illustrat- 
ed, with descriptions and special 
prices on high grade standard 
sets and supplies. 

Unusually attractive dis- 
counts to dependable dealers. 
Orders filled sanie day received. 

Write NOW for big, free cata- 
log. 

FEDERAL RADIO COMPANY 
Distributors of High Grade Radio Sets and Supplies 

316 So. 19th St. OINIAIIA, NEBRASKA 

CHASE INDUCTANCE COILS 
New-I925-Type 

(Concentrated Magnetic Field) 
The coil guards the pulse of'the set) 

CHASE COILS and the ROBERTS CIRCUIT 
makes a great two tube set of fine volume and tone, as clear as an "echo" 

Immediate attention given all orders 
$6.00 per set 

Patent fending- 

CHASE COILS for all the best circuits 
CHASE RADIO 41 Forest St., Springfield, Mass. 

ODD FISH 
Being a Collection of London Resi- 

dents described and drawn by 

STACY AUMONIER 
and 

GEORGE BELCHER 
Price, $2.0o 

Doubleday, Page E.5' Co., Carden City, New York 

AMERICAN BRAND 
CONDENSERS 

with the 

goo to 
Worm Drive Vernier 
Firiést Condenser Made 

and the 
Greatest Radio Value 

Offered the Public 
23PLATE.onIy$5O0 In Canada$7óo 
AMERICAN BRAND CORPORATION 

:_NEWARK, N.J. 

* Tested and approved by R.kDto BROADCAST 
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Just Out! 

l'Z 

E A 

The 

Second Year! 

E L 111 

Season 1924 -1925 

A complete directory and catalogue of . the 
entire radio industry. 

Listing manufacturers of radio parts, sets and 
accessories by their products, showing full 
address and list prices. 

The most complete compilation of radio in- 
formation ever made. 

Single copies $1.00 or FREE 
with a year's subscription to The 
Radio Dealer, the trade monthly. 

Send all orders to the publishers 

THE RADIO DEALER 
1133 Broadway New York City 
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Do not bother with geared condensers, requiring many 
holes in the panel and careful lineup of pinion shafts, 
when this marvelous instrument provides the fine ad- 
justment for tuning in distant stations. Ratio 10 to 1 
-quickly applied to any shaft. For sale by all good 
radio realers. If unable to obtain, fill in coupon and 
enclose $2.50 for nickel finish or $3.50 for Gold 
Plated finish. 

41111111111. 

COAST TO COAST ON AN 18 -INCH LOOP 
Assemble Your Own 7 Tube Super- Heterodyne 

-on a 7 x 18 panel in three hours, $97.50 buys the 
parts complete, including drilled and engraved panels, 
condensers, sockets, transformers, dials, connecting 
plugs, cables, etc., with drawings, diagrams and in- 
structions. Price of cabinets to fit- furnished on ap- 
plication. If you dealer cannot supply these parts for 
this complete Microdyne Radio Set, fill in coupon, mail 
check, or money order and send dealer's name. 

Apex Electric Mfg. Co., Dept. 1204, 1410 W. 59th St., Chicago, III. 

Gentlemen: Enclosed find $ for which send me 

Name 
Street 
City SL:it 

r. 
KESTERr edíió SOLDER 

(Rosin-Coré) 
... 

If your:dealér cannot súpplÿ:ÿoi.t. 
; send us 25c, in postage - 

CHICAGO SOLDER . COMPANY 
CHICAGO. U. S. A. 

Cc A R T E R Batte ySwvitch 

65c Pat, Jan. 3o, r923 
I fall Size 

Any dealer can supply. 
Insist on the original. 
Write us for catalogue. 

In Canada- Carter Radio Co., Ltd., Toronto 

The smallest made. 
Here's a switch you can put 
on your set and leave there. 
Mounts like Jack. A quarter 
turn throws switch. Clearly 
indicating "On and Off." 

Complete ready to install 

STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., required by the Act of Congress of 
August 24, 1912, of RADIO BROADCAST, published monthly 
at Garden City, New York for October 1, 1924. State of New 
York, County of Nassau. 

Before me, a Notary Public in and for the State and County 
aforesaid, personally appeared S. A. Everitt, who, having 
been duly sworn according to law, deposes and says that he 
is the Treasurer of Doubleday, Page & Company owners of 
Radio Broadcast and that the following is, to the best of 
his knowledge and belief, a true statement of the ownership, 
management (and if a daily paper, the circulation), etc., of 
the aforesaid publication for the date shown in the above 
caption, required by the Act of August 24, 1912, embodied 
in section 443, Postal Laws and Regulations, printed on the 
reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor, 
managing editor, and business managers are: Publisher, Dou- 
bleday, Page & Co., Garden City, N. Y.; Editor, Arthur H. 
Lynch, Garden City, N. Y. Business Managers, Doubleday, 
Page & Co., Garden City, N. Y. 

2. That the owner is: (If the publication is owned by an 
individual his name and address, or if owned by more than 
one individual the name and address of each, should be given 
below; if the publication is owned by a corporation the 
name of the corporation and the names and addresses of the 
stockholders owning or holding one per cent. or more of the 
total amount of stock should be given.) F. N. Doubleday, 
Garden City, N. Y.; Arthur W. Page, Garden City, N. Y.; 
S. A. Everitt, Garden City, N. Y.; Russell Doubleday, Gar- 
den City, N. Y.; Nelson Doubleday, Garden City, N. Y.; 
John J. Hessian, Garden City, N. Y.; Dorothy D. Babcock, 
Oyster Bay, N. Y.; Alice De Graff, Oyster Bay, N. Y.; 
Florence Van Wyck Doubleday, Oyster Bay, N. Y.; F. N. 
Doubleday, or Russell Doubleday, Trustee for Florence Van 
Wyck Doubleday, Garden City, N. Y. Janet Doubleday, Glen 
Cove, N. Y.; W. Herbert Eaton, Garden City, N. Y.; W. F. 
Etherington, 50 E. 42nd St., N. Y. C.; S. A. Everitt or 
John J. Hessian, Trustee for Josephine Everitt, Garden City., 
N. Y.; Henry L. Jones, 120 W. 32nd St., N. Y. C.; Wm. J. 
Neal, Garden City, N. Y.; Daniel W. Nye, Garden City, 
N. Y.; Mollie H. Page, Syosset, N. Y.; E. French Strother, 
Garden City, N. Y. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent. or more of 
total amount of bonds, mortgages, or other securities are: 
(If there are none, so state.) NONE. 

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

5. That the average number of copies of each issue of 
this publication sold or distributed, through the mails or 
otherwise, to paid subscribers during the six months preceding 
the date shown above is. . (This information is re- 
quired from daily publications only.) 

(Signed) DOUBLEDAY, PAGE & COMPANY 
By S. A. Everitt, Treasurer. 

Sworn to and subscribed before me this 1st day of October, 
1924. 

[SEAL] (Signed) William W. Thornton 
(My commission expires March 30, 1925.) 

Big Radio 
CATALOG 

Tust send your name and we will mail you without cost or ob- 
ligation our new 100 -page bargain radio catalog, which is 
crammed full of bargains in sets, parts and accessories of all 
kinds, and interesting information about radio. Quick Service 
and Satisfaction Guaranteed. Write Lo -day. And will you be 
so obliging as to add the names of several others whom you be- 
lieve will soon want radio goods? Thank you. 

LIBERTY 

* Tested and approved by RADIO BROADCAST 
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At Last 
Radio That Satisfies 

?lieMusic Critic (1(7),, 
THE 

E. A. Eauland, Pres. 
Rauland :inufacturing Co., 
2650 Coyne Street., Chicago 

1¡/ dear Nr. Raulands 

l' want to erpreae my great pleasure in witnessing 
the reoent test of amplifying transformers in your lab-. 
oratory, and in selecting, from different instruments 
tested, the one which seamed to me to reproduce most 
exactly the artist's original tones. I was indeed 
gratified to learn. after the teats, that the instru- 
ment which I had repeatedly selected as by far the 
cost successful in reproduoiag, not alone the music, 
but even the very personality of the artist, vas none 
other than your own new ' Rauland- Lyric" Transformer. 

CHICAGO DAILY NEWS 
, Sll EDITORIAL ROOMS 

August 6, 1924. 

I feel confidant that musi0 lovers everywhere 
will appreciate the contribution you have made to 
their enjoyment in the oreation of this rsprducing 
1nctrunent . 

Very truly yours, 

''..))74." 1111810 Critic, nr 

In placing his mark of approval upon Rauland- Lyric, 
Mr. Maurice Rosenfeld has invested Radio with a 

new beauty and dignity. His words carry positive 
assurance, to music -lovers and trained musicians, that 
they can now admit Radio to their field of apprecia 
tion and enjoyment, with the certainty that all voices 
and instruments will be reproduced with their original 
and distinctive Tone Quality. 

Mr. Rosenfeld, a veteran 
among metropolitan music crit- 
ics, selected Rauland- Lyric, 
upon the sole basis of Tone 
The RADIO KEY BOOK contains the clear. 
est explanation ever given of the nature of 
audio amplification and equally valuable 
discussion of many other subjects in Radio. 

Sent for 10 cents, coin or stamps. 

Price, $9.00 

Quality, from a group of the world's best audio trans- 
formers. 

Karleton Hackett, famous critic of the Chicago Eve 
ning Post, pronounced Rauland -Lyric a "distinct advance 
in the musical quality of radio reproduction." 

You can 'have, in your home, the amplifying instru 
ment which has been commended by eminent critics. 

auland -Lyric can be installed 
in your present set, or one that 
you may buy, to replace any 
ordinary audio transformer. 

Ask your dealer. 

RAULAND MANUFACTURING 
COMPANY 

Pioneers in the Industry 

2652 Coyne St. Chicago, I1L 

Standard Audio FrequencyTransformers 
"All.American for Reliability" 

Ratio 3 to I . . R.12, $4.50 Ratio 5 to 1 . . R -21, $4.75 
Ratio 10 to 1 . . R -13, $4.75 

Built by precision methods in a modern plant. All- American 
Standard Audios meet the demand of the public for a de- 
pendable, high. quality transformer at a price made possible. 
only by enormous production. 

Long Wave Transformer 
For highest amplification of intermediate frequencies and 
perfect reproduction of side bands; 4,000 to 20,000 meters 
175 to 15 kilocycles) R -110, $6.00 

Power Transformers 
For Tone Quality in a Third Stage, or for Loud Volumo 
with Clearness. 
Input type .. R -30, $6.00 Output type.. R -31, $6.00 

TRAGE MARK 

TRANSFORMER 

-The RADIO 
KEY BOOK 

Precision 
Made for 
Reliability 

I 
p.pef".I.>r rY.{,p.1/. 

ItY.pp ",4l 

Self -Tuned Radio Frequency Transformers 
"Wound to Suit the Tube" 

Effectively amplifying all frequencies within the radiocast 
range. For "199" Tubes R 199, $5.00 
For "201A" Tubes R -201A, $5.0 

10,000 Meter Transformer 
(Filter or Input). It gives superior results in beat recep. 
tion, filtering out a 30 kilocycle frequency with high selec- 
tivity and no side -band distortion . . . R -120, $6.00 

Radio Frequency Coupler 
(Oscillator Coupler). A uniform output at 150 to 650 
meters - R -130, $5.00. 

Universal Coupler 
Sets a new standard of efficiency as an antenna coupler. 
As a radio frequency transformer in tuned stages it is un- 
surpassed R -140, $4.00 

ALS Ar1ERÌCgN 

Largest Selling Transformers in the World 

* Tested and approved by RADIO BROADCAST * 
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Everything You 

In a Radio Set 
PERFORMANCE BEAUTY 

. 

- 

Want 

AVAILAI3ILI"I'Y -the three things 
really want in a radio set, are 
a new degree in the 1925 Operadio. 

The efficiency of this compact 
has called forth the highest praise 
natural tone, range, volume 
tivity, simplicity of operation 
bility under severe conditions. 

In its attractive new case, theOperadio 
conforms to the most discriminating 
standards of good taste -harmonizing 
with the most beautiful surroundings. 

And, in addition, the Operadio 
compactly designed that it may 
ily carried to any part of the 
easily taken along when traveling 
visiting. 

The set is entirely self -contained. 
aerial, ground or outside connections 
any kind required. Loud speaker, 
tubes, exceptionally large supply 
cell batteries and all parts fitted 
cabinet. 

- 
you 

offered to 

receiver 
-clear, 

and selec- 
and relia- - 

is so 
be read- 

house or 
or 

No . 

of 
six 

of dry 
into the 

DEALERS : 

The Opera - 
dio Sales 
}Franchise is 
particularly 
inviting. Ask 
for details. 

Chicago 

- 
Set 

F ' 
for -- Write an 

, 
=-____- , 

i tij''' "= " 4' illustrated ' = -ter -.__ 
folder giving .`- _ 
cornplete - _: { {- -_- 
particulars. :` --- ,- == " r-*=- ' 

THE OPERADIO CORPORATION 
Dept. H, 8 South Dearborn Street, 

OPERADIO 
The Original Self 
Contained Radio 

LARGEST RADIO STORES IN ANIERIOA 

509 S. State St. CHICAGO, U. S. A. R Dept. RB -6 

We guarantee 
our new 68 -page RADIO 
Catalogue will save you money 
on brand new fully guaranteed, nationally advertised radio ap- 
paratus. We buy up manufacturer's and government surplus 
stacks, jobber and dealer bankrupt stocks, etc. Our enormous 

buying power permits us to pay 
shot cash and get rock -bottom 
prices -even way below manu- 
facturer's costs. That's why our 
catalogue is crammed with thou - 

ands of wonderful radio bar - 
;ins. That's why we GUAR- 

ANTEE to save you money. 

Zzte,f'ox your 

CO 
EE 

WHOLESALE ONLY 

HAROLD M. SCHWAB, INC. 
5S VESEY ST., DEPT. m B 

NEW YORK CITY N. Y. 

REDUCE STATIC 
Pa t. 

Pen ding 
690459 

by using our super- sensitive 
Omni-Directional Aerial 

Collapsible, Ornamental, 
Mechanically Perfect 

Can be used either as a loop 
or antennae inside or outside. 
A wonderful value featured at a 
price within the range of all. 

/sk your dealer or send order direct 

The Portable Globe Aerial Co. 
1602 Locust Dept. 12 St. Louis 

$10.00 
Prepaid in U. S. 

* Tested and approved by RADIO BROADCAST * 
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TPA DE 

Manufactured Under License Agreement 

THE public have long been waiting for a UNI- 
FORM, PROGRESSIVE SYSTEMATIC 

method of set building. The DeRoy Phusiformer 
embodies this advancement. 

You can start with one DeRoy Phusiformer, 
building a crystal or r Tube set and add additional 
units until the ultra 5 or 6 tube Receiver is com- 
pleted -Step by Step. Eliminates tremendous cost 
at outset. You pay as you build -you waste 
nothing. Fifty or more circuits can be constructed. 

Simplicity of construction and exceptional per- 
formance are the distinguishing features. Built on 
entirely new principles which overcome all the 
drawbacks of present day receivers. 

Price with Dial 

If your dealer does not as yet 
handle DeRoy Phusiformer, 
send money order for required 
amount of Units. 

Write for Literature 

DEROY RADIO CORPORATION 
286 Plane Street Newark, New Jersey, U. S. A. 

www.americanradiohistory.com
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THE HECEIVER OF THE YEAR 

yt 

A 

.13 .t.. 

.: 

s 

For almost a year RADIO BROADCAST has featured the Roberts Circuit. First 
the two -tube, then the three -tube and now the four -tube receiver. We have 
positive proof in the form of unsolicited letters from contributors all over 
the country that it is more than giving satisfaction. Those who. have built 
it feel amply repaid for the time spent in constructing it. 

Join the Ranks of These Satisfied Constructors 
RADIO BROADCAST'S FOUR -TUBE KNOCK -OUT RECEIVER is ideally suited 
for receiving the International programs to be broadcast by England, 
Canada, France, Holland, Hawaii, Germany and other foreign countries 
during International Radio Broadcast Test Week. 
It compares very favorably with any good super- heterodyne. 

RADIO BROADCAST'S pattern blue -prints and sixteen -page instruction booklet 
make it easy for you to construct this receiver. 
This circuit combines tuned radio -frequency amplification, push -pull audio - 
frequency amplification, neutralization, reflexing, regeneration, ease of 
tuning, super -selectivity, and distortionless loud speaker volume. 

FOR YOUR OWN CONVENIENCE IN ORDERING, USE THE ATTACHED COUPON 

DEALERS! We have a most attractive proposi- 
tion for you. Will you let us tell you how we 
can help you to make sales that STA Y SOLD? 

Doubleday, Page & Co. 
Garden City, New York. 

Enclosed find my dollar for the Blue Prints and Sixteen -page Instruction Book for building 
RADIO BROADCAST'S Four -Tube Knock -out. It is understood that my dollar will be returned if the 
material sent me does not come up to my expectations. 

Name. 

Address . 
R. B. 12 -D 
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it tunes 
through everything 

Super - 
Zenith 
VII 

r)I;e:?(ew =3,ZIENITH 
for people who take pride in their homes 

ONE glance at the new Super- Zenith and you are instantly 
impressed with the sheer artistry of its design, the 

excellence of its craftsmanship, the superb beauty of its 
finish -you know that within its case is a receiving set capa- 
ble of the most extraordinary performance -a receiving 
set entitled to the place of distinction in the finest home. 
Radio enthusiasts: Note that the new Super- Zenith is NOT 
regenerative. It is a six -tube set in four different models 
ranging from $230 to $550, with a new, unique and really 
different patented circuit controlled exclusively by the 
Zenith Radio Corporation. Amplification is always at a 
maximum in each stage for any wave length. The Super - 
Zenith line is not affected by moisture. For the first time, you 
have here a set that - 

1 -tunes through everything and selects the station you really want. 
2- requires only two hands -not three -to operate. 
3- brings in each station at only one point on the dial. 
4- affords such mathematical precision and simplicity that you 

can run over the entire dial in 1Y2 minutes and pick up more 
stations with greater clarity and volume than any other set 
on the market. Direct comparisons invited. 

Write for the name of the nearest dealer from whom 
you can obtain a demonstration of this outstanding marvel 
of the radio world. 

Dealers and Jobbers: Write or wire for our exclusive 
territorial franchise 

Zenith Radio Corporation 
332 South Michigan Avenue, CHICAGO 

ZENITH -the exclusive choice of MacMillan for his North Pole 
Expedition -Holder of the Berengaria Record 

Super -Zenith VII é 2ostagesntunedefrequency 
amplification- detector and 3 stages audio frequency 
amplification. Installed in a beautifully finished cabi- 
net of solid mahogany -44% inches long, 16% inches 
wide, 10% inches high. Door panels inlaid. Slanting 
panel of sheet bronze, mahogany finish, with scales 
and indicators in metallic relief. Gold plated point- 
ers, to prevent tarnish. Compartments at either end 
for dry batteries. Can be operated on either wet or dry 
batteries. Either inside or outside antenna. 
Price (exclusive of tubes and batteries) $230 
Super-Zenith VIII Same as VII except -built 

with mahogany legs of well- 
proportioned appropriate design, converting model 
into console type. 
Price (exclusive of tubes and batteries) $250 
Super -Zenith IX Same as VII except -built 

with legs and additional com- 
partments containing built -in Zenith loud speaker on 
the one side and generous storage battery space on 
the other. 
Price (exclusive of tubes and batteries) 

Contains two new features su- 
perseding all receivers. 1st - 

Built-in, patented, Super -Zenith Duo -Loud Speakers, 
(harmonically synchronized twin speakers and horns) 
designed to reproduce both high and low pitch tones 
otherwise impossible with single -unit speakers. 2nd - 
Zenith Battery Eliminator, distinctly a Zenith achieve- 
ment. Requires no A or ;batteries or charger. 

$550 Price (exclusive of tubes) 
(without battery eliminator) $450 

Super -Zenith X 

$350 

Zenith Radio Corporation 
Dept. 12 -D 
332 S. Michigan Ave., Chicago, III. 

Gentlemen: Please send me illustrated literature 
giving full details of the Super- Zenith. 

Name 

Address 
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If You Built Your Radio Set You Can Build This Cabinet 
Beautify your home with this radio cabinet which does away with unsightly wires and batteries 

that have formerly been kept on the table or floor. Cabinet has special arrangement so that set can 
be removed easily, also special shelf which permits ample room for writing. 

This cabinet can be built by you in your leisure moments during the long winter evenings from detail plans furnished 
by us at the small cost of $3.50. These plans provide for sets with panels 7" high and any width desired and are accurate 
in every detail, giving correct measurements for each piece of wood and numbered to correspond with assembly sheet 
showing where each piece of wood is placed to make the cabinet. 

Mail your remittance by bank draft, personal check or money order and receive these plans by return mail and build 
your cabinet at once. 

$110 
Everywhere 

Write for 
FREE 

Hook-ups 
AMPERITE controls perfectly and auto- 
matically the current flow from battery to 
tube. No Rheostat knobs on panel to 
turn. No ammeter needed. No worry. One 
AMPERITE for each tube inside the set 
regulates current on thermo -electric prin- 
ciple. Simplifies wiring and operation. Fa- 
cilitates tuning. Proven in use. Adopted by 
50 set manufacturers. Be sure your set is 
equipped with AMPERITE. 

RADIALL COMPANY 
Dept.R.B. -1 50 Franklin St., New York 

PERITE 
"means right amperes" 

R RUDYARD KIPLING's 
Land and Sea Tales for 

K Scouts and Scoutmasters 
Another adventure of the irrepressible 
Stalky and many other tales and verses 
make this volume a new source of de- 
light to all lovers of Kipling. 

New edition $I.00 

Doubleday, Page E Co. Garden. City, N. Y. 

'O OUTFIT 
Complete 

21"J 
Long Distance 1- 
Tube D. K. SUPER- 
IOR Set Complete. 
Nothing Else to Buy. 

Produces astonishing results. Keceives music, speeches, 
information, instruction, sermons, etc., free to you, from 
broadcasting stations hundreds of miles away, often more 
than 1000. Easy to operate. Cheapest means of entertain 
meat ever devised. No knowledge of radio required. No elec- 
tricity except supplied by dry battery included in offer. Sat- 
isfaction Guaranteed. Big bargain -only $21.96 for all parta 
unassembledandaccessoriee complete Nomoneyinadvance. 
SEND FOR RADIO BOOK FREE 
100 pages crammed full of interesting information and offers 
of radio sets and parte at emit prices. Large variety of com- 
plete sets, assembled, ready for use. Write today. --NOW! 

Liberty M. O. House, Dept. 703Z, 106 Liberty St., N.Y.C. 

* Tested and approved by RADIO BROADCAST * 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO BROADCAST ADVERTISER 399 

Sea to Sea -Trouble Free 
Easy to Build 

THE SILVER 

SUPER - HETERODYNE 

McMURDO SILVER 

Alci\lurdo Silver, Assoc. 
I. R. E. designed the 7 
Tube Wonder Supers for 
easy building. All you 
need is a pair of pliers, a 
Screw Driver, a Soldering 
Iron and the book -"THE 
PORTABLE SUPER - 
HETERODYNE." This 
book puts into your hands 
the results of Mr. Silver's 
experience with hundreds 
of Supers -Dope never 
before available. Detail 
drawings and photographs 
show how all the "kinks 
and twists" have been el- 
iminated; so you can build 
either model on your 
kitchen table. Send for 
your copy to-day. 

Price . . 50c. 

SEA 
to 

SEA 
atory Model 

Laboratory Model 

Yes Sir! And Loud Speaker Volume on 
an 18" Loop -right through the locals - 
that's what you can expect with the Silver 
Super- either Portable or Laboratory 
Model. The Portable described in the 
October issue satisfies every requirement 
for a small, self -contained Super. The 
model illustrated above is just the receiver 
for the discerning fan who wants and rec- 
ognizes the best. All parts for the Labor - 

less Cabinet and Voltmeter cost but $63.60. 

Double range Weston Voltmeter for A and B Battery 
$10.00. 7 x 24 Mahogany Cabinet, $9.85. 

All parts for the Portable Model $57.65. 

MAIL YOUR ORDER TO -DAY 

Silver Super Specials 
Bringing Your Old Super Up -to -date 

Oscillator Coupler No. 50 KC RF Transformer 
101 $2.50 Unit No. 401 814.00 

30 KC Tuned Output 5 -Gang 199 Socket No. 
Transformer No. 201 3.50 501 3.00 

.0005 Low Loss Collapsible Center - 
Condenser No. 301 4.50 tapped Loop No. 601 6.50 

Circulars Upon Request 
DEALERS-Write for our attractive Merchandizing Plan 

SHIPMENTS GUARANTEE 
Prepaid East of the Rockies. Orders S-M Products are sold on a Satisfaction 
filled the same day they are received. or your Money -hack Guarantee. 

Eastern Dist. Twentieth Century Radio Corp. 102 Flatbush Ave., Brooklyn, N. Y. 

Write for The "WHY" of Silver Supers -It's free! 

Silver-Marshall inc. 
105 S. Wabash Ave. Dept. B. Chicago 

Central 3744 
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embrace all desirable fea- 
tures necessary to make 
A PERFECT INSTRUMENT. 

Scientific Rheostats 
and Potentiometers 

"Scientific" Products are recognized as standard 
equipment by set manufacturers and radio experimenters. 

.1Sh YOUR DEALER OR WRITE DIRECT 

The United Scientific Laboratories, Inc. 
92 E. 10th STREET, NEW YORK CITY 

Pat' d. 

Ray-De-OCase Will Solve 
Your Cabinet Difficulties 

Ray -De -O -Case is a scientifically constructed radio cps ̀ r 
.A h cabinet built to fit any receiver from a one -tube set to 

" a super- heterodyne. It is made in all standard sizes. 
As packed. A screw driver is It has an improved hinge arrangement with an 

all that is required assemble automatic stop for the lid. It is dust and water - Ray -De -O -Case. It can be done water- 
in a jiffy. proof and will not warp. 

No base -board is required to build your receiver in the Ray -De -O -Case. Its sides are re- 
movable which permits receiver adjustments without taking the set out of the cabinet. 

Openings are provided in the Back Panel for all feed 
wir S. 

The Ray -De-O -Case is sturdily constructed and covered 
with genuine DuPont Fabrikoid in either black or mahog- 
anette. It is a technically perfect radio cabinet that is 
attractive in appearance and yet, it costs less by-about 35% 
to 6oc(' than a solid mahogany cabinet 

Ray -De -O -Case is sold under a positive guarantee of 
satisfaction. 

Ask your Dealer or write direct 
Jobbers and Dealers are requested to write for information. 

\Çnoccdown atho *- 
252 -4 Railroad Ave. Jersey City, N. J. Patd- 

The Ray -De -O -Case as it ap- 
pears when set up ready for 
your receiver. 
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í = . = ....=. (NSULME 
the .Best 
there is 

Approved 
Alike by 

Amateur and 
Manufacturer 

NOT affected by varying weather conditions, Insuline is 
the one panel which will assure you consistently efficient 

performance and complete satisfaction throughout the year. 
Made in màhogany, black, anti - capacity and the new Frieze 
Finish. All made of the same famous heat - resisting Insuline. 

Manufacturers, Jobbers and Dealers 
We have the largest and best equipped plant for the cut- 

ting, drilling, designing and engraving of panels. We carry 
in stock drilled and engraved panels for the following circuits. 

Fada Neutrodyne 5 Tube 
Ambassador 3 Tube 
Robert's Knockout 4 Tube 
Journal's Filter Tuner . . . 1 Tube and 3 Tube 
Journal One Knob . . . 1 Tube and 3 Tube 
Freshman 5 Tube 

If your dealer cannot supply you, write us direct, giving your dealer's name. 

Write for Literature and Prices on Insuline Tubing, Insulators, 
Sockets, Dials and Ear Cushions 

* Radio Panel and Parts Corp. 
(INSULATING COMPANY OF AMERICA, 

59 WARREN STREET NEW YORK 
WESTERN BRANCH 

INSULATING CO. OF AMERICA, Madison, Wis. 

L DON'T SAY JUST RUBBER -SAY INSULINE 

* Tested and approved by RADIO BROADCAST * 
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IT'S HERE! 
The New Kellogg R. F. Transformer That Brings 'Em In! 

A radio frequency transformer of the aperiodic type 
suitable for all sets with which tuned radio frequency 
is desired. Also used for one stage of audio frequency 
amplification ahead of regenerative sets to prevent 
re- radiation. 

Consider These Points of Superiority - 
No dope to hold windings in place 
Soldered connections 
Mounting bracket holds coil at correct angle 
Minimum rubber used in form 
Lowest possible loss 
Works with any .0005 condenser 
Secondary arranged with suitable taps for biasing features 

This transformer makes the construction of a radio frequency 
set an easy matter, assuring best possible reception with widely 
varying types of circuits, including reflex. 

Built and guaranteed by Kellogg Switchboard and Supply Company No. 602 

No. 602 Transformer at Your Dealers 
USE -IS THE TEST 

KELLOGG SWITCHBOARD & SUPPLY 
1066 W. Adams Street 

for x$2.35 Each 

COMPANY 
Chicago, Ill. 

1111111 1111 n 

. .-= .- 
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ONE HOLE 

E 0 
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r. 

you can put this 
rheostat on your 

set in less than five 
minutes. It has everything -fine, 
clean -cut appearance, will wear 
for years, and is designed for max- 
imum efficiency. 

Consider these exclusive points: 
Non -corrosive, heat resisting, abso- 
lute contact by sliding rod on 
slide arm. interchangeable resist- 
ance element. 

Guaranteed -Any part replaced any time. 

AT DEALERS EVERYWHERE 
Jobbers and Dealers ,Trite for discounts. 

PeJaPRo PUCTS 
Lafayette and Broome Sts., New York 

-J1111111111111111/IH OIUUsBluuuuUUltuUtiptOluuult7 

A Handy 
Table 
Voltmeter 
for every 

Radio Man 

TEST your batteries. Tells 
filament and plate volt- 

ages. Enables you to tune 
in quickly and exactly, dup- 
licating previous results. In- 

valuable for lengthening 
tube life by operating at cor- 
rect filament voltage. 
Ranges 150 and 71 volts. 
Eliminates guessing. Write 
for Booklet J. 

Weston Electrical Instrument Co. 
179 Weston Avenue Newark, N. J. 

WIEt 
Electrical Indicating Instrument Authorities Since 18883 

STANDARD -The World Over 

* Tested and approved by RADIO BROADCAST * 
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER 

The final "punch" for 
the "Knock-Out" Series 

of Reflex Sets 

73 

Gry 43 

S * f? oP r. 

e"+ò7_--ò Tel. 
One Tube Reflex - with Model 5 BVT 

*If unstable, reverse panel B+ and P 

Model 5 
BALLANTINE 

VARIOTRANSFORMER 

With bakelite base 
or split metal collar 
for panel mount. 
Complete, ready 
to use, price $9.60 

This instrument simplifies 
construction and operation 

SINCE its first appearance in 
RADIO BROADCAST over a year 

ago, the One -Tube Reflex Circuit 
has fully lived up to its promise in 
distance, volume and quality. And 
the fans, in their letters, heartily 
endorse the term "Knock -Out" as 
applied to the results obtained. 

Fewer parts - greater results 
The above diagram is a refinement of 
the original in that the condenser - 
and -coils of the radio frequency ele- 
ment are replaced with the tunable 

BALLANTINEVARIOTRANSFORMER. 
This makes tuning easier and prevents 
oscillation due to changing the crystal 
detector. Furthermore, on weak sig- 
nals especially there is a marked in- 
crease in volume. 

The words of unbiased experts 
In the January "R -B Lab." Section, 
the sponsors of the original circuit 
say of the BALLANTINE improvement: 
"Reception generally superior to that 
achieved by the set described in 
November." 

Send for instruction sheet 
For those interested in finer reception we have prepared an instruc- 
tion sheet on the One -Tube Reflex. Your copy is free on request. 

324 Fanny Road, Boonton, N. J. 

RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER 

* Tested and approved by RADIO BROADCAST * 
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a 
"171 
:»ze l6ice çf i ° 

presents a Xeltt 

11,EITRO 11 
Two -Dials, Five -Tubes 

THE Neutrodyne is the undisputed leader 
among broadcast receivers. Its one handi- 

cap, (shared by other sets) has been that the 
powerful models -capable of producing adequ- 
ate volume and that fine, clear tone -had to be 
controlled by three tuning dials operated more 
or less simultaneously, 

To meet the demand for simplicity of operation 
(people have but two hands to use in tuning) the 
AMRAD Neutrodyne is offered. Here, for the 
first time, easy control and real power (five 
tubes, are to be found. 

If your dealer cannot demonstrate, send to Dept. 
B for Folder 520 describing four other outstand- 
ing features of this truly woflderful set and why 
you should have one in your home. 

Price Only 

X85. 

AMERICAN RADIO 
&- RESEARCH CORP. 

AYERICAN RADIO 6 RESEARCH CORROQAr10N 
EKEN6E0 EV _p9' 

OD MAN.1RPl. 

r TR°°Y .c, Ot..tw RATEtIr! RENO,. .Y 
TAO[ ..^w. RRC v n .. EI. 

Medford Hillside 
Massachusetts 
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e' Other Patents Pending. 9214 

'look Daddy! 
I can make music, too!" 

e4nybody can "make music" with Work- 
Rite Super Neutrodyne Receivers. 
WorkRite is so simple to operate and 
yet so unerring in results that it is a 
continuous source of delight and fasci- 
nation for everyone in the family. 
Really, if you've never used a Work- 
Rite set you'll be astonished to learn 
how easy it is to get -and hold -any 
station you want. You'll find no pro- 
voking interruptions, no irritating dis- 
tortion. And once you have tuned in 
a station you can get it instantly at 
any time, simply by using your prev- 
ious dial settings. 
WorkRite positively assures an unusu- 
ally vigorous reception with all the 
original depth and clarity of tone - 
unmarred by howls, whistles, and other 
disturbing noises. 
Another WorkRite superiority that's 
a revelation even to experienced radio 
fans, is the astounding selectivity of 
these superb sets. Just a slight turn 
of the dials tunes out the most power- 
ful local stations -and keeps them out. 
If you live in a city you know what 
an advantage that is. 
Then there's WorkRite's exceptional 
range ! Under favorable conditions it 

will easily span the continent for you. 
Even distant stations come in regu- 
larly and distinctly on the loud speaker. 
There are other WorkRite advantages, 
of course. The ingenious super neu- 
trodyne "hook -up" -the fine materials 
that we use -the painstaking care 
given to building each individual 
WorkRite set -all these combine to 
make receivers that establish a brand 
new peak in radio performance. 
Don't be disappointed if the dealer 
you visit can't demonstrate WorkRite 
for you. WorkRite has won such 
tremendous popularity both among 
novices and experienced operators that 
most stores find themselves pressed to 
meet the demand. 
So, if the one you visit hasn't Work- 
Rite in stock, write us and we will 
ser I you the name of a store that has. 
Also, if you want a beautifully illus- 
trated rotogravure folder, giving full 
information on all WorkRite models, 
fill in the coupon below and send it 
to us. You'll get the booklet by re- 
turn mail. 
But above all, know what WorkRite 
will do before you invest another dol- 
lar in radio. 

THE WORKRITE MANUFACTURING COMPANY 
1810 EAST 30th STREET CLEVELAND, OHIO 

Branches: Chicago, 536 Lake Shore Drive; Los Angeles, 239 South Los Angeles Street 

*WORK IT y A 

SUPER NEUTRODYNE RADIO SE TS 

* Tested and 

e 

WORKRITE AIR MASTER 
A 5 -tube Neutrodyne Set 

Encased in genuine brown mahogany cab- 
inet with graceful sloping panel. Almost 
identical with WorkRite Radio King, shown 
in main illustration, except the latter has 
a loud speaker built into cabinet. 

Prices: 
Air Master, without accessories, $160 
Radio King, without accessories, . . $220 

WORKRITE CHUM 
A 3 -tube Neutrodyne Reflexed Set 

Similar to Air Master in appearance. Equal 
to 4 -tube sets in performance. Cabinet pro- 
vides space for both A and B batteries. 
Price, without accessories . . . . $75 

WORKRITE ARISTOCRAT 
A 5 -tube Neutrodyne Set 

In this beautiful mahogany console, the loud 
speaker is placed on one side and compart- 
ment for A and B batteries on other side. All 
connections made inside with cable and 
plug. A set unsurpassed in any respect. 
Price, without accessories . . . . $350 

Send Coupon for FREE 
Rotogravure Booklet 

The WorkRite Manufacturing Co. 
1810 East 30th Street Cleveland. Ohio 
Please send me FREE a copy of the Rotogravure 
booklet which describes WorkRite. 
Name 
Address 
City State 

approved by RADIO BROADCAST * 
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Tried and Proved 
Loud Speakers of 
Unsurpassed Tone 
Quality 

Timmons Type A 
(Adjustable) Talker, 

Price, $35 
Also Timmons 

B -L iminator 

Doused in cabinets of rare beauty 
-These are Timmons Talkers -pioneers of the cabinet type loud speakers with con- 
cealed horn embodying the Timmons reflected tone principle. 
Concealing the horn in the beautiful cabinets of Timmons Talkers has not called for any 
sacrifice of tone or volume. On the contrary, musical critics and tone authorities have 
told us that Timmons Talkers reproduce fuller, rounder, and more mellow tones than 
any loud speaker they have ever heard. 
Of course, you'll have to hear and see Timmons Talkers to appreciate their beauty and 
wonderful reproducing quality. There are two types -Adjustable, and Non -Adjustable. 
Both have a rich hand- rubbed mahogany finish. The Gothic scroll grill on the Adjust- 
able Type is backed by a gold- bronzed screen. The Non -Adjustable Type has a silky 
screen backing the grill. The prices are $35 and $18. 

The Timmons B- Liminator takes the place of "B" batteries 
Thousands of these B- I.iminators are now in use on all types of sets. They give a 
wonderfully smooth and noiseless "B" current right from the light socket of any alter- 
nating current, 110 volt -60 cycle circuit. 
The B- Liminator has taps for both detector and amplifier tubes -16 to 45 volts on 
detector tap and up to 135 volts on amplifier tap. All in- between voltages can be con- 
trolled even to the fractional part of a volt. Pat. May 15, 1923. 
Timmons Tested Radio Products are fully guaranteed by the makers and are sold by responsible 
radio dealers. Any of these dealers will be glad to give you complete information and demon- 
strate both Timmons Talkers and Timmons B- Liminator. 
Examine these remarkable products at your dealer's. Meanwhile send us his name and we will 
send you descriptive literature. 

Timmons Radio Products Corp., Germantown, Philadelphia, Pa. 

TIMMONS adio Products 
* Tested and approved by RADIO BROADCAST * 
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of stations `heard" on the second day 

thru using the 

A L B E R T 

Don't worry any more about some- 
one meddling with your radio set 
while you are away. Simply remove 
key from Walbert Filament Lock 
Switch and take it with you just as 
you'd take the ignition key from 
an auto. Sturdy, compact, efficient. 
Shell and key handle insulated from 
circuit. No finer switch, and none 
made with unique lock feature. 

The Walbert Safety Rim Socket is 
guaranteed not to break at the slot. 
Special heavy bakelite design 
decreases inter -element capac- 
ity, thereby utilizing all available 
grid voltage for producing signals. 
(New tubes have bakelite bases for 
same reason.) Soldering lug and 
double- spring contact integral. The 
most attractive socket on the market. 

Members of 
R. M. A. and 
N. R. T. A. 

UNIvERNIER 
Micro-Selective Tuning Control 
THAT is what the UNIVERNIER did for A. H. Klingbeil 

of Ashtabula, O. Tripled his entire log in a single night! "Last 
night," writes Bishop Francis of Chicago, "I put 3 UNIVER- 
NIERS on my Neutrodyne and got 20 stations I never heard before!" 
You can do the same. Tune -in those hard -to -get distant stations 
quickly, easily, clear and loud. Get the most out of your set. 
Replace each of your dials with a UNIVERNIER, the original 
I2 -to -t ratio micro -selective tuning dial. 

WHY A 12 -to -1 RATIO IS BEST 
Careful tests prove that a lower ratio 
is inefficient, a higher unnecessary. 
With higher -ratio dials the actual 
"searching" for stations is done with 
the coarse adjustment. The operator 
finds the vernier adjustment too slow 
and uses it only for "clearing -up" a 

COSTS NO MORE TH 
And does away entirely with the need 
for vernier condensers. Very attractive 
with new "dished" dial. More efficient 
with heavier gearing. Positive contin- 
uous vernier -No slippage! Pointer 
Mahogany Knob and R(1.50 Gold-plated dial . . r 

station after it has been detected with 
the coarse adjustment. Many stations 
are missed entirely with the latter. With 
the Univernier both "searching" and 
the final "clearing -up" are done easily 
and efficiently with the vernier adjust- 
ment. And a large knob helps do it! 

AN A GOOD DIAL - 
rigid with shaft. A slight necessary 
amount of play in the knob pre- 
vents involuntary disturbance of 
vernier adjustments when the hand 
is removed. 

Black Knob and 
1 25 Silver -plated dial 

At your dealer or sent postpaid on receipt of purchase price. 
(Please mention dealer's name.) 

Jobbers and Dealers: Write for Discounts 

THE WALBERT MANUFACTURING COMPANY 
927 Wrightwood Avenue Chicago, Illinois 

ALBERT 
Parts with a Purpose 

Se>rdR 

2 EEi 
FREE 

stamp for I 
UNI V c?PY of 

4 LOG B NIER 
ALL WALBERT PARTS PROTECTED BY PATS. OR PATS. PEND., U. S. AND FOREIGN ,. OOK. 
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Built to give loud speaker enter- 
tainment from stations thousands 
of miles away -even while nearby 
stations are broadcasting. 
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COAST 2b 

COAST 

r 
costs only S 

arvelous 

IRACO 
1114 

FIVE TUBE OUTFIT' IN BEAUTIFUL SOLID MAHOGANY CASE] 

Unsurpassed selectivity, sensitivity, 
range, volume and tone combined 

NOTE: Remember that 
Miraco Tuned Radio Fre- 
quency Sete are built and 
fully guaranteed by a reliable, 
long established concern, one 
of the first to build quality 
seta. Thousands of users en- 
dorse their satisfactory. per- 
formance. Send for further 
testimony of coast to coast 
reception and proof that 
ìraco Sete are radio's finest 

low- priced receivers. 

COLORADO HEARS 
N.Y. AND CALI- 

FORNIA 
I heard New York and Cali- 
fornia the first night on my 
Miraco.-Fred Knappenburg, 
Jr., Burns, Colo. 

NEW YORK HEARS 
ALASKA 

Received 115 stations with my 
Miraeo including WLAY 
Fairbanks. Alaska, NNW 
Panama. KSL San Francisco 
WEV Houston, Texas. and 
CFAC, Calgary, Canada. 
E. D. Elliott, Milford, N. Y. 

OHIO HEARS 12 
CITIES THE FIRST 

NIGHT 
The first night we tried out 
our Miraco we got Atlanta, 
Philadelphia, Washington, 
New York, Detroit, Daven- 
port, Omaha, Hastings, Nebr., 
Chicago, Schenectady, Pitts- 
burgh and Texas. We think 
that was real good for begin- 
ners.-W. L. Museelman, New 
Carlisle. Ohio. 

NORTH DAKOTA 
HEARS 43 STATIONS 

FIRST 3 DAYS 
Bought a Miraeo, operated it 
three days and received: 
WGR, WLW, WDAP, KFI, 
CHOM WJAZ WMAI, CFAd, WTAM KYW, 
KFAX, KLZ WW.. WOO, 
WPAA, 9PI. KDAK. WRAP, 
KFXX, PWX WOS, wIIB, 
WDAF. WHAS, KFI, KFKB, WLAG, WBAH, WHA. 
KCAL WRAF. WOAw. 
WCAE, KGW, WCK, WGY, 
KSD, WPAM, CRY, WCBD, 
WTAY. Who has a better 
record? -W. L. Johnson, 
Ashley, N. D. 
DEALERS, AGENTS 

Write for our new proposition. 
The nation -wide use and 
popularity of Miraco Sete their amazingly low prices and 
the extensive advertising we 
are doing, makes them wanted 
everywhere. Send coupon to- 
day -good territory open. 

A beautiful sweet toned, five tube, " coast to 
coast" loud speaker set -factory -built, factory - 
tested and factory -guaranteed by one of America's 
oldest and most reliable manufacturers of quality 
sets. Composed of the finest parts obtainable. 
Equipped with the latest improvements, refine- 
ments and features found on costliest sets. En- 
cased in a handsome hand -rubbed solid mahog- 
any cabinet. Looks and performs like $200 set. 

Thoroughly tested and approved by radio's 
highest authorities. For only $75-a price 
which has rocked the industry! Unquestion- 
ablythe most astoundì ng value offered radio lovers. 

Simple to connect and operate. No experience 
necessary. 

Even a beginner can quickly learn to cut 
through the locals, get far -off programs loud and 
clear on the speaker, log all stations and bring 
them back at will. Full directions with each set. 

The Miraco "Ultra 5" is non -radiating, non - 
howling, non -distorting. Has cut -out switch -and 
a first stage phone jack, for tuning -on front of 
Bakelite panel. Bakelite sub -base under which 
all wiring is hidden, and other newest features. 
Operates on storage battery or dry cells. 

OtherJ7iracoLongDistanceSets gig 

The Improved Miraco 1925 
Model MW-with filament switch, 
phone jack, etc. -is a four tube 
outfit that users in every state 
report outperforms and out- 
distances sets twice as expensive. 
Operates loud speaker on distant 
stations. One stage tuned ri. 
amplification, detector two stages 
a.f. amplification. Solid mahog- 
any cabinet. Value beyond dupli- 
cation at $54.50. 

S end C°4°71' fir Llletins! bulletins! 
order 

direìs 
act 

rd 

J 
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All Miraco sets are factory- built, COMPLETELY ASSEMBLED, factory -test- 
ed and factory -guaranteed. They may be used with any tubes or batteries. 

This wonderful new Miraco 
Model R -3 is the three -tube, long 
distance, loud speaker set that 
has created such a sensation. 
Easy to tune and log. Covers 
wave lengths 150 to 625 meters. 
Detector acts also as a tuned r.f. 
amplifier. 2 stages a.f. amplifi- 
cation. Has no equal for sim- 
plicity, volume, range or clearness 
at anywhere near its price of 
$29.50. 

n 

Miraco Model R justly deserves 
its title, "Radio's finest low priced 
quality receiver." One tube acts 
as a tuned radio frequency ampli- 
fier and detector combined. A 
great distance getter. Easy to 
operate and log. Covers all wave 
lengths 150 to 625 meters. Like 
all Miraco sets, it uses storage 
battery or dry cells. Never such 
value before at only $14.35. 

ILE 1 
MIDWEST RADIO CORPORATION, Pioneer Builders of Sets 

406 -D East Eight Street, Cincinnati, Ohio. 
Send free literature and full particulars about your complete line of 

Miraeo products. 
( ) Dealer ( ) Jobber ( ) Agent ( ) User 

NAME 

ADDRESS 
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WHOLESALE 

ktmcts/ 
e Idéal Sets 

to carry for your 
Holiday Trade 

DEAL because of their beauty 
of cabinet design, super- sensi- 
tivity, super -selectivity, faithful 

reproduction and reliability. 

The Radiola VIII and Super- hetero- 
dyne require no antenna, no ground, 
no storage battery and are entirely 
self- contained. One can easily tune 
distance in and out in close proximity 
to powerful broadcasting stations. 

These and other Radiolas should 
be carried by you if you wish to 
take advantage of the holiday 
sales possibilities of the Radiola. 

Being one of the largest Radiola dis- 
tributors,-we can assure prompt and 
satisfactory deliveries. To delay is 
serious -get your order in NOW! 

EXCLUSIVELY 

929 PENN AVENUE 
l V OriO 

HDMMEI PITTSBURGH, PA. 
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are You7ooled b 
LowLoss " 

UNK1 
ARATHBUN Condenser ¡sifones!! 

WHY? 
end -plate. (See Lefax 
our style just to play 

The losses in the best tuning inductances are 
extremely high in proportion to the losses in even 
ordinary condensers. Rathbun could make grounded- rotor, 
metal end -plate condensers as well as genuine Bakelite end -plates, 
but the efficiency of its present type is as low now as any metal 

report.) We are therefore not going to buncombe any one by changing 
`follow the leader." Rathbun condensers are better in many mechanical 

points than most high- priced condensers and 

What Experts Say 
"It is undoubtedly true that the losses in tun- 
ing inductances such as are available for re- 
ceiving set builders are so high in proportion 
to the losses in condensers that much of the 
efficiency of a so- called low -loss condenser is 
nullified, and to spend an excessive amount of 
money on a super- efficient tuning condenser 
where it is impossible to get a correspondingly 
high efficiency in the inductance is obviously a 
matter of poor judgment. 
"More important in the selection of condensers 
for tuning units may be the mechanical design 
which will afford long life and freedom from 
operating difficulties, together with a sensible 
consideration for electrical efficiency. Merely 
because metal end -plates are used does not 
guarantee that the lowest losses are secured. 
A good insulation end -plate type may be bet- ter."- American Radio Journal. 
"Condensers with solid end -plates of an insu- 
lating material can be made with low losses if 
the insulating material is something that is 
good at radio frequencies, the end -plates are 
large, so the distance between opposite elec- 
trodes is great, and the material is not too 
thick. " -Q. S. T. 

they give more service. Why pay a high price 
to have a "low loss" trade mark that means 
nothing in practical engineering? Common 
sense on your part will help protect an honest 
name and favor the dealer who stocks conden- 
sers that are truthfully advertised. 

NOTE THESE POINTS! 
(1) Low prices: $1.00 to $3.50. (2) One- 
hole mounting. (3) Overall plate protection. 
(4) Perfect alignment and rigidity. 

Our circulars indicate that our product is original and 
distinctly practical. Best for the money in efficiency 
and service. 

IF YOU CAN GET LONGER DISTANCES 
OR MORE SATISFACTION WITH 
OTHER CONDENSERS, WE WILL 
CHEERFULLY REFUND YOUR MONEY! 

Order direct or through your dealer! 

RATHBUN MANUFACTURING COMPANY, INC. 
Jamestown Dept. RB. New York 
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pw. 

Take the "IFS" 

Can You Mount a 
Condenser? 

If so, you can make this set because we 
supply the entire four tube unit all wired 
and tested on a sub -panel, size 10 by 6 
inches ! Just mount it on a panel with 
two screws -add two condensers and two 
rheostats and audio frequency if you 
want it -and your set is the envy of 
your neighbors. Price, $37.50 

Away from the 
Super- 
Heterodyne 
A stable reflexed six -tube re- 
ceiver that brings KGO into 
New England with a loop 
while WSAI is broadcasting. 

Full details 

Coils for the Set 
-if you want to build it all 
yourself, we can furnish you 
with coils for the I. F. trans- 
formers and oscillator with 
instructions. 

$15.00 per set 

in November Radio Broadcast 

ALLAN T. HANSCOM 
WOONSOCKET RHODE ISLAND 

* Tested and approved by RADIO BROADCAST * 
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The First Great American Illustrated Weekly Radio Paper 

RADE WO L 
Out every seven days. Profusely illustrated with technical and 

human- interest pictures. 
If you want to improve or change your set, if you want to know 

where to buy sets or parts at lowest prices, if you want to get far 
distant stations, from any part of the country, if you want hook -ups 
that will work, read RADIO WORLD, the Great American Radio 
Weekly. 

On news - stands everywhere. 15 cents per copy. $6.00 per 
year (52 numbers, including all special issues) . $3.00, six months; 
$1.50, three months. 

SPECIAL TO RADIO BROADCAST READERS! Send 
us $1.00 in cash, check, stamps, or Money Order and receive the com- 
ing eight issues of RADIO WORLD at your home. 

Extraordinary Two - For - Price -of -One Offer: 

Subscribe For Radio World NSW and Receive 
Another Radio Publication Without Extra Cost 

Radio World has made 
arrangements 

-to offer a year's subscription for -any one of the following publications 
-with one year's subscription for 
-RADIO WORLD: 
-RADIO NEWS or 
-POPULAR RADIO or 
-RADIO BROADCAST or 
-WIRELESS AGE or 
-RADIO DEALER or 
-RADIO (San Francisco). 

This is the way to get two 
publications 

-for the price of one: 
-Send $6.00 to-day for RADIO WORLD -for one year (regular price -for 52 numbers) 
-and select any one of the other 
-six publications for twelve months - 
-Add $1.00 a year extra for 
-Canadian or Foreign postage. 
-Present RADIO WORLD subscribers 
-can take advantage of this offer by 
-extending subscription one year NOW. 

RADIO WORLD'S SPECIAL TWO -FOR- PRICE -OF -ONE SUBSCRIPTION BLANK 

RADIO WORLD, 1493 Broadway, New York City 
Enclosed find $6.00 for which send me RADIO WORLD for twelve months (52 numbers), beginning 
and also without additional cost, Radio News, or Papular Radio, or Radio Broadcast, or Wireless Age, or Radio 
Dealer, or Radio for twelve months, beginning Put a circle around the other publication you want. 

This Offer 
Good Until 
Dec. 31, 1924 

Name 

Street Address 

City and State 
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Build At Home Your Own Roberts 
FOUR -TUBE "KNOCK -OUT" SET 
Get all the parts complete at one time delivered POSTPAID to your door, including 
booklet, blueprints, and full instructions for building the Ns oiiderful Roberts Four -Tube 
"Knock -Out" Set just as described in the September issue of Radio Broadcast. Shipped 
on approval -No risk! 

Save Time! Save Patience! Save Bother! 
' Every article and every transaction guaranteed to be satisfactory 

Buy all the parts and complete instructions at one transaction. Otherwise you waste time in looking all over town for 
parts needed. This saves your time! You get the complete instructions and exactly the parts you need to build the 
best radio receiver ever designed for home construction. This saves your patience! And you get all the parts, completely guaranteed, at one time and in one package, postage prepaid. This saves you bother! You also 
save money by doing business with The Radio House of Friendly Serviëe (Headquarters for everything in radio). 

Showing Panel View of the Roberts Four -Tube 
"Knock -Out" Set 

$61.85 in value for Only $48.35 
If you have, some of the parts listed, tell us what you need, and 
we will send them only, and charge you for each on the same basis 
as though you ordered all. We guarantee our prices will please you. 

LIST OF PARTS Quantity 

5S5 Cabinet, mahogany- finish, piano polish, 
Amount 

7x21 1 $ 5.00 
12526 Panel, hard rubber, 7x21, drilled & engr. 1 4.00 
5519 Baseboard, 612x2O% 1 .60 
65.28 Set coils, Roberts 1 8.00 
756-1 Condensers, variable. 23- plate, U. S. Tool 2 6.80 
7541 Grid condenser, micadon .00025 1 .35 

12S57 Grid leak, 2 megohm, Daven 1 .50 
7S45 Condenser, Fixed micadon .0025 1 .40 
7S48 Condenser. Fixed micadon .005 1 .60 
7573 Condenser, Neutralizing 1 2.00 

16553 Rheostats, 20 -ohm, Tillman 3 2.40 
16S5 Sockets, Federal 4 4.00 
19S26 Pair transformers, Como Push -Pull 1 1.2.00 
19S4 Transformer, 5 -1 Sherma -tran 1 4.65 

- - 18S17 Switch, Inductance, Fada type 1 .25 
18515 Switch, points 7 .1P 
18516 Switch, stops 2 .05 
10S17 Dials, Univernier 3 3.75 
3516 Binding posts, moulded 

11530 Jack, closed circuit, Millimeter 
7 

1.80 
- 11510 Jack, open circuit, Millimeter 1 .70 

2885 Batteries, C, Eveready type 771 2 1.20 
3S8 Doz. lugs, soldering 1 .10 - 21S41 Tubing, varnished. lengths 3 .90 - 2154 Doz. length wire, bus bar 1 .30 
4S30 Blue prints and Instructions 1 1.00 

Regular Price $01.85 

-14S98 Our Price, Postpaid $48.35 
Accessories- - 2570 Batteries, B, Eveready, 45 -v 2 $ 7.50 

2579 Battery, A, storage, 70 a.h., Westing- 
house 1 15.00 

1351 Head phones, Guaranteed 1 4.50 
- 11513 Phone plug, Comsco 1 1.00 - 20511 Tubes, UV -201 -A 4 16.00 -- 1S14 Antenna Equipment 1 4.00 

Regular Price $ 48.00 

Quick Shipment. 
Goods Subject to Examination 

before acceptance, if desire,. 
We Pay Transportation to any P.O. 

or shipping point in the U. S. 
No Money in Advance, unless you 

prefer to send with order. 
Letters Answered Quickly and 

Intelligently. 
Radio Questions Answered Free 

and without obligation. 
Interest Your Friends in i his 

Radio offer. 

An inside view of the Roberts Four -Tube 
"Knock -Out" Set 

Mr. Lynch Says: 
Mr. Arthur Lynch, Editor of Radio Broadcast, under 
whose supervision the Roberts Four -Tube "Knock - 
Out" Receiver was developed, says in part about this 
wonderful set: 
". . . Tube for tube. dollar for dollar, and re- 
sult for result, we will stack it up against any 
receiver for home construction ever described 
by any radio publication and gamble that it 
comes out a winner." 

We Say: 
se that we have seen hundreds of letters from 
radio enthusiasts everywhere who have built this re- 
markable Roberts Four -Tube "Knock -Out" . Set and 
these letters ranged from conservative expressions of 
appreciation to wild -eyed enthusiasm. Thousands of 
others have built this receiver (all with marked suc- 
cess) and so can you. We recommend it unquali- 
fiedly to YOU. 

ORDER DIRECT FROM THIS 
- 14S99 Our Price, Postpaid $38.14 ADVERTISEMENT -QUICK SHIPMENT! 

Liberty M. O. House: Please send nie all the parts I hare listed, 
subject to your guarantee of satisfaction. 
Name 
Address 

ON APPROVAL! 
You can examine at your ex- 
press office without obliga- 
tion to accept. If you accept 
and within a reasonable time 
you do not get satisfactory 
results, we will take back 
anything or everything un- 
damaged and willingly re- 
fund your money. 

Liberty Mail Order House 
The Radio House of Friendly Service 

Dept. 684Z 106 Liberty St., New York 

* Tested and approved by RADIO BROADCAST * 
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A BATTERY FOR EVERY RADIO NEED 
It makes no difference what set you are using; whether 

one or nine tubes, whether two or six volts, single or 
multiple circuit, regenerative or reflex, or one of the 
numerous "dynes," there is a Westinghouse battery to fit it. 

Furthermore: If you are not already a user of 
Westinghouse Radio Batteries, you have no idea of the 
increased economy, reliability and all- around satisfaction 
to be had by using storage batteries, particularly Westing- 
house Batteries, for all receiving sets. 

The WESTINGHOUSE UNION BATTERY COMPANY 
SWISSVALE, PENNA. 

Distributor for Canada 
The Canadian Westinghouse Co., Ltd. 
Offices in all principal Canadian cities 

Distributor for South America, Mexico and Cuba 
The Westinghouse Electric International Company 

Mexico City, Buenos Aires and Havana 

WE STINGHOUSE 
RADIO 

"A;' "B" and "C" 

BATTE RIE S 
* Tested and approved by RADIO BROADCAST * 
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The Super -Ducon is the most important and valuable radio inven- 
tion of the year. It brings many advantages to the set owners. 
Upkeep expenses are cut. No more of the expense and fuss of 
installing «B" batteries. No more poor reception due to weak 
batteries, but 100% performance all the time! 

eflsk your dealer for a copy of the 16 -page Super -Ducon Booklet 

* Tested and approved by RADIO BROADCAST 
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Important Features 

1 

2 
3 
4 
5 
6 
7 
8 

Two terminals suffice for ALL 
tubes. 
Back panel extension is 11/16- 
inch. 
Holes for table mounting are 
provided. 
Graphite discs give stepless, noise- 
less control. 
Internal switch opens battery 
circuit. 
One knob provides control from 
1/4 to 100 ohms. 
One locknut holds Bradleystat 
securely in position. 

Drill only one hole in panel 

Supreme in design and performance 

ASIDE 
from the novel "one -hole mounting" that charac- 

terizes the Allen- Bradley line of radio devices, the 
most striking new feature is the extreme compactness of the 
graphite disc container. When mounted on the panel, the 
new Bradleystat extends less than three -quarters of an inch 
behind the panel. The same is true of the Bradleyleak and 
the Bradleyohm. And the Bradleyometer extends only 
seven -eighths of an inch. 

You can improve your radio set immensely by substitut- 
ing a Bradleystat for your present wire rheostat or a Bradley - 
leak for your old grid leak. There's plenty of room. Try it 

Electric Controlling Apparatus 
278 Greenfield Avenue 
Milwaukee, Wisconsin 

Baltimore Buffalo Cleveland Knoxville Philadelphia Saint Paul 
Birmingham Chicago Denver Los Angeles Pittsburgh San Francisco 
Boston Cincinnati Detroit New York Saint Louis Seattle 

* Tested and. approved by RADIO BROADCAST * 
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