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Carmen 
says the broadcasting an- 
nouncer, and in a moment 
you are transported to old 
romantic Spain, to entic- 
ing, sunny Seville. That 

is but one of the endless joys of radio 
owning. For the full enjoyment of 
modern life, radio has become a neces- 
sity. For full enjoyment of radio, you 
will find Cunningham Tubes essential. 

Since 1915 -Standard for all sets 

Types C -301A C -299 C -300 C -11 C -12 

In the orange and blue carton 

CUNNINGt{_Ar` 
E'211:: AMP. FtF 

f40?E 2s 
, TLJ 

RADIO /TUBES 
H nne Office 

1S2 Second Street, 
SAY FRANCISCO 

CHICAGO 
NEW YORK 

Patent Notice: Cunningham tubes are covered by patents dated 2- 1S -OS. 2- 1S -12. 12- 30 -13. 10- 23 -17. 10- 23 -17, and others issued and pend- 
ing. Cunningham 40-page data book fully explaining care and operation of Radio Tubes now available by sending 10c in stamps to 
San Francisco Office. 
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Two Towers w.1 
!loth art, 

As the Eiffel Tower stands as a monument to skilled 
engineering construction so TOWER'S Scientific phones 
stand as a monument to supreme radio achievement. 

5 Each phone is carefully tested and approved before it 
leaves the factory by a Government Licensed Radio 
Operator thus guaranteeing perfection_ in tone quality 
with a positive uniformity of volume. 

9 Lightest of all in weight (only 8/. oz.) they do not catch 
in the hair and are unusually easy to adjust conforming 
gracefully to the head. 

i"Jr. 11.31 

TOWER'S- Scientific Headsets are guaranteed to be made of the best materials 
money can buy -highest test enamel, insulated magnet wire, best grade five -foot 
tinsel cord, unbreakable caps, polished aluminum cases - using the famous scien- 
tific head -band constructed for maximum comfort. Now on sale from coast to coast. 
Look for the purple and yellow carton. 

If your dealer cannot supply you, order direct, 
we will ship immediately Parcel Post C.O.D. 

THE TOWER MFG. CORPORATION 
98 BROOKLINE AVE. Dept. U BOSTON, MASS. 

; 
vle AI 

o lfl , * 
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One of the seven wonders of the world. - 
The Eiffel Tower built in 1887 -89 on the 
Champde -Mars contains 3 stories. Reached 
by a series of elevators, the platform at the 
top being 985 feet above the ground. In 
the top story is located the powerful Broad. 

casting Station F L. 

The World's Greafes.t Headsef Value 
www.americanradiohistory.com

www.americanradiohistory.com


NE 
Published by EXPERIMENTER PUBLISHING COMPANY, INC.. 

Publishers of "Radio News," "Science and Invention," 
"The Experimenter" and "Motor Camper & Tourist." 

Editorial and General Offices: 53 Park PI., New York City 

H. GERNSBACK, President. S. GERNSBACK, Treasurer 
R. W. DEMOTT, Secretary. 

MEMBER: AUDIT BUREAU OF CIRCULATIONS 

_J 
J 

CONTENTS 
MARCH, 1925 

ln Our Next Issue :2 

The Grid as Traffic Regulator. 
By Sir Oliver Lodge. 

A very lucid article, pointing 
out the function and attendant 
action of the grid in a vacuum 
tube. 

s 

The Role the Atmosphere Plays 
in the Propagation of Radio 
Waves. 
By Prof. Joseph Guinchant, of 
the Faculty of Science, Bor- 
deaux, France. 
An authoritative article on a 

subject of considerable impor- 
tance. Some new theories are 
advanced which have drawn con- 
siderable attention from well 
known scientists. 

Neutrodyne and Regeneration. 
By A. L. Groves, 3BID. 

The addition of regeneration 
greatly improves a Neutrodyne 
receiver. Air. Groves will ex- 
plain the m o s t satisfactory 
methods. 

Losses. 
By Wilfred Taylor. 

A splendid treatise on "losses" 
with a touch of constructive 
humor in the text and plenty of 
cömprehensive information for 
the layman. 

Radio. Moving Pictures. 
- The description of an entirely 
new system of Television being 

ill England by 
Mr, W. G. Walton and 

\developed 
Mr. W. S. Stephenson. te; 

In This issue 

Editorial 
By H. Gernsback 1623 

Marconi's R a cl i o Beam 
Transmitter 

By Lt. -Col. Chetivode 
Crawley 

The Navy World Wide 
Radio Net 

By G. K. Spencer 1626 

Is Radio Earthbound? 
By D. C. Wilkerson 1629 

The Inventions of Reg- 
inald A. Felsenden.... 1630 

Radio Service Given Over 
the Telephone 
By Thomas F. Gilliatns 1632 

Survey of Progress in 
Radio Engineering 
By Dr. J. H. Dellinger 

"Hello, This Is Vienna 
Broadcasting" - 

By Richard Neumann 1634 

How Radio Is Lifting the 
Level of American 
Women's Cookery 

By Mrs. Christine Frederick 1635 

The Life and Work of Lee 
DeForest 

Russia's Radio Laboratory 
By Prof. W. K. Lebedinsky 1638 

Hints to Constructors 
By A. P. Peck 1640 

I -Iow to Build an Ultra 
Short Wave Receiver 

By the Staff of R. N. 

The Future of Radio 
By Prof. C. M. Janskey 1643 

Winding Inductance Coils 
By Ray E. Krueger 

Reflex Radio Receivers in 
Theory and Practice 

By Joint Scott -Taggart 1646 

Listening to the Electron 
By Guy Bartlett 

International Radio 

The First Annual Radio 
Set Directory 

By 1 -Iugo Gernsback 1649 

The Insurrecto Hook -Up 
By Robert Francis Smith 1664 

1624 When Buying Vacuum 
Tubes 
By Vernon C. Mcnabb 1665 

Some Super -Heterodyne 
Notes 

By Wilfred Taylor 1666 

Analysis of Condenser Re- 
sistance 

By Sylvan Harris 1668 
The Significance of Rays 

In Physics, Part IV 
By Prof. Dr. Heinrich 

Rausch Von Traubenberg 1670 

A Triode Antedating De 
Forest's Tube? 

1633 - By D. C. Wilkerson 1671 

A Unique Crystal Set 
By L. L. Matson 1672 

Radio Anticipations_for 1925 1673 

With the Amateurs 1674 
The Old Dobbin Circuit 

By Joseph Riley 1675 
The Radio "Uni -Set" 

By H. M. Towne -1676 
Radiotics 1678 

Awards of the $50 Radio 
Wrinkle Contest 1679 

Standard Hook -Ups 1681 

Correspondence from Read- 
ers 1683 

RADIO NEWS Laboratories 1684 

New Radio Patents, Com- 
piled by G. F. Selleck, Jr. 1686 

With the Sea -Going Ops 1687 

1644 I- Want -To -Know 1658 

SOS -Its Real Import 
By Howard S. Pyle 1705 

A Course in Esperanto - 
Lesson 3 

1647 By Jantes D. Sayers 1722j 
1646 Book Review ... , ... 1732 

1636 

1642 

Index to Advertisers 1595 

RADIO NEWS is published on the 10th of each preceding month. There are 12 

numbers per year. Subscription price is $2.50 a year in U. S. and possessions. 
Canada and foreign countries, $3.00 a year. U. S. Coin as well as U. S. Stamps 
accepted (no foreign coins or stamps). Single copies, 25 cents each. A sample copy 
will be sent gratis on request. Checks and money orders should be drawn to order 
of EXPERIMENTER PUBLISHING CO.. INC. 

All communications and contributions to this journal should be addressed to 
Editor, RADIO NEWS, 53 Park Place, New York, N. Y. Unaccepted contributions 
cannot be returned unless full postage has been included. All accepted contributions 
are paid for on publication. A special rate is paid for novel experiments; good 
photographs accompanying them are highly desirable. 

RADIO NEWS. Monthly. Entered as second -class matter at the Post Office, at 
New York, N. Y., with additional entry at Long Island City, N. Y., under the act 
of March 3, 1879. Entered on Sept. 15, 1924 at Post Office Atlanta, Ga., Chicago, 
Los Angeles, Calif. and San Francisco, Calif. Title registered U. S. Patent Office. 
Copyright, 1923, by E. P. Co., Inc., New York. The Experimenter Publishing Co., 
53 Park Place, New York. The Contents of this magazine are copyrighted and must 
not be reproduced without giving full credit to the publication. Copyright in Ger- 
man . Reproduction of articles in Germany is reserved for Radio, Berlin 42. 

RADIO NEWS is for sale at all newsstands in the United States and Canada, 
also at The International News Co., Ltd., Bream's Building, London, E. C. 4, 
England, and at Brentano's, 37 Avenue de l'Opera, Paris. 

HOW TO SUBSCRIBE FOR RADIO NEWS. Send your name, address and 
remittance to Experimenter Publishing Co., 5-3 Park Place, New York. Mention the 
name of the magazine you are ordering. We also publish SCIENCE AN)) INVEN- 
TION, the EXPERIMENTER and MOTOR CAMPER & TOURIST. Write clearly. 

RATES AND TERMS. The subscription rate for RADIO NEWS is $2.50 per 
year. (12 numbers). When remitting do so by check, money order, or registered 
letter if cash is enclosed. Avoid sending cash through the mail if possible. Sub- 
scriptions for less than one year are not accepted. Subscription may he made in 
combination with SCIENCE AND INVENTION or the EXPERIMENTER. 

POSTAGE. We prepay postage in all parts of the United States, Mexico and 
island possessions. For foreign or Canadian subscriptions we require 50 cents in 
addition to the subscription price for additional postage charges. 

CHANGE OF ADDRESS. Notify as as for in advance as possible. It requires 
several weeks to make an address change on our records. Always write clearly. 

ON EXPIRATION of your subscription we enclose a renewal blank in our last 
number to you; we stop our delivery to you on expiratims. 

New York City - Western- Advertising Representatives Pacific Coast Advertising Representatives Kansas City Advertising Representatives 

General Advertising Dept. Finucan & McClure A. J. Norris Hill Co. George F. Dillon 

53 Park Place 720 Cass St, Chicago, Ill. Hearst Bldg., San Francisco, Calif, pepublic Building, Kansas City, Mo. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for March, 1925 1595 

GILFILLAN NEUTRODYNE 
"ga. and Near-Equally Clear" 

Dance to the Best Radio Music 
REPRODUCED with clear tone -no squeals distortion 

or interference -we take all that out at our factories 
where these sets are made and tested. Superior in Range, 
Selectivity, Clarity and Volume the Gilfillan Neutrodyne 
will be as good 10 years from now as today. 

It has unique ability and extra power to bring in just 
what you want and to keep out the rest -no matter how 
far or near. The Finding Chart and simple Matched Dial 
operation makes tuning extremely easy. Stations once 
recorded are always brought in at the same dialing. The 
faithful tone quality of these sets must be heard to be 
thoroughly appreciated. The beautiful cabinet is an 
artistic feature to any room. 

Ask the dealer to demonstrate the Gilfillan Neutrodyne 
for you, and convince yourself of it's superior Selectivity, 
Clarity and Power. 

KANSAS CITY 
2525 W.PENN WAY 1815 W. 16th St., LOS ANGELES, CAL. 

STYLE GN -1 In 
a handsome two- 
tone American 
Walnut cabinet, 
harmonizing with 
any interior. Price 
without 06 175 accessories é( 

STYLE GN 2 
Same Neutrodyne construction and 
features in smaller cabinet; price 
without 
accessories . 

Send for Literature to `i\ eareft Office 

GILFILLAN BROS. INC. 
GILFILLAN RADIO CORPORATION 

b7dePendenF Rnd o menufadÁTé n' 

HUrROD 
jtln aP S194 

e. SO p/'I 
i4B OlnerPaem 9 ksPendlrg Zm 

$140 

NEW YORK CITY 
225 WEST 57TH ST. 

Y V 
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Big 
Radio 
Book 

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 cheerfully 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 if you are east of the Rocky Moun- 
tains. Refer to any bank or commercial agency regarding our reliability. If your favorite cir- 
cuit 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. 

THIS 5 TUBE SET $39.50 
FULLY BUILT AND WIRED COM. 

PLETE IN DARK HEAVY MAHOGANY 
CABINET OF BEAUTIFUL DESIGN 

The Biggest 5 -Tube Value on the Market 
which will bring in all distant stations on the 

loud speaker in clear loud tones. A value of three 
times the price. Shipped on a guarantee of satisfac- tion or money back. A wonder set constructed on the new principle that requires no neutralizers and is self -balanced. Special features are low - 

loss coils, engraved bakelite panel, dlstortlonless trans- 50 
formers and pure bakelite sockets. Wiring of the latest . 
loose safety type. Perfect logging of stations. The set 
alone, shipped prepaid, is 

This Set with All Accessories, Includ- 
ing American Bell Loud Speaker, with 
adjustable unit. 5 R.C.A. ÚV201 -A Tubes, 2 45 -volt "B" es 30 batteries. 1 6 -volt 90 amp. hour storage battery, complete antenna equipment, including approved lightning arrester, shipped prepaid, east of the Rocky Mountains 

COMPLE -E PARTS FOR 
ACME 1 -Tube $17.45 REFLEX.. . 

,.,W..:!".,'+O,M'L' 

COMPLETE PARTS FOR 8 -TUÉE 

SUPER -HETERODYNE 
2 23 -Plate Duplex or Laboratory 

Type Low Loss Condensers 
3 Remler or Columbia Interme- 

diate Frequency Transform- 
ers 

1 Remler or Columbia Tuned Cir- 
cuit Transformer 

1 Special Oscillator Coupler 
1 Midget Condenser 
S Bakelite Sockets 
2 Thordarson or Columbia A. F. 

Transformers 
1 Connecticut Filament Switch 
2 Bakelite 8 -ohm Rheostats 
2 Bakelite 30-ohm Rheostats 
1 Bakelite Potentiometer, 400 

ohms 
1 Carter Double Circuit Jack 
1 Dubiuer 1 mtd. Condenser 

1 .006 Mica Condenser 
1 .0005 Mica Condenser and 2 

megohm Grid Leak 
3 .0025 Mica Condensers 
10 Binding Posts 
1 .00025 Mica Condenser 
1 Bakelite Terminal Strip for 

Binding Posts 
1 Multicord Cable for connecting 

batteries 
1 7x30x'4 Drilled Bakelite Panel 
3 Baseboard $5975 35 

Bakelite 
Wire 

2 9-!-i n. Bakelite Dials 
2 4 *volt C Batteries 
Complete wiring diagrams, base 

board layout, blue -prints and 
Instructions. 

ACME 4 -Tube $3985 
REFLEX... 

with Genuine Acme parts as 
specified, drilled bakelite panel 
and full wiring diagram. 

COMPLETE PARTS 
2 -TUBE HARKNESS 

FOR 
SET 

includinn: Licensed Hark- 
ness Coils, Drilled nine! 
and wiring diagram. t 
build. Wonderful 5.17.95 
results 

COMPLETE PARTS FOR 
REINARTZ 

1 -Tube Rein - 
artz Set 

3 -Tube Rein - 
artz Set 

$10.45 

$17.55 

COMPLETE PARTS FOR 5 -TUBE 
IMPROVED COCKADAY RECEIVING SET 

WITH RESISTANCE COUPLED 
AMPLIFICATION 

As designed by L. M. Cockaday. 
Including drilled panel and wiring diagram. 

complete, ready to wire. 

$3965 
Easy to Build Your Own Radio Set 
All complete parts for sets on this page consist of 
standard advertised guaranteed parts and 
Include drilled bakelite panels and wiring 
diagrams for easy set construction. 
Everything guaranteed on money -back basis. All 
transportation charges paid. Don't forget! Only 
genuine guaranteed parts used. Lack of space 
does not permit us to itemize individual parts. 
but you are fully protected by our money -back 
guarantee. Our Service Division is behind you. 

FREE BIG MONEY SAVING 
RADIO CATALOG 

containing a thousand bargains of everything on 
radio- parts, supplies, complete parta 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 ad- 
dress on a card or letter. Also the names of a few 
friends. We will send catalog free. 

Free Service Department 
Our radio engineers will help you solve all your 
radio problems, and furnish up-to -date information 
on set construction. operation and improvement. 
This service is free to our customers. 

COMPLETE PARTS FOR 5 -TUBE 

NEUTRODYNE RECEIVING SET 
Genuine Hazeltine Licensed Fada, or 

other Genuine 
1 752430,( Drilled Panel 
2 Thordarson or Columbia 

Audio Transformers 
:S 4 -in. Bakelite Dials 
2 Precision Jacks 
I Bakelite Rheostat, 30-ohm 
1 Bakelite Rheostat. 6 -ohm 
I Bakelite Banding Post Strip 
7 Marked Binding Posts 
1 Grid Leak and Condenser 
a Bakelite Sockets 

Licensed Parts 
1 .001 Condenser 
1 .006 Mica Condenser 
35 feet Hook -up Wire 
1 Kit consisting of 311azeltlnc 

troformers and 
Licensed Neu 

2 Neutrodons 
1 Baseboard 
3 Bezels 
Complete blue - prints and 

working diagrams. 

45 

COMPLETE PARTS FOR 3 -TUBE 

COCKADAY RECEIVING SET 
1 Cockaday Coll 
2 23 -Plate Hy -Grade Cond. 
1 Bakelite Rheostat, 6 -ohm 
2 Bakelite Rheostat, 30 -ohm 
3 Bakelite Sockets 
1 high ratio Columbia or 

Thordarson Transforme_ 
1 Single Circuit Jack 
1 low ratio Columbia orThor- 

darson Transformer 
2 Double Circuit Jacks 
2 3 -in. Bakelite Dials 
1 Grid Leak and Mica Coud. 

7 Switch Points. 2 Stops. 
1 Bakelite Binding Post Strip 
7 Blnding Posts 
1 7121x',4 in. Drilled Bak,- 

Panel 
V1 

C C 
3 Bezels J J 
1 Baseboard 
1 Switch Lever 

24 -ft. Hoop -Up 
Wire 

Complete blue -prints and wir- 
ing diagrams. $10.10 1 -Tebe Set V 

Genuine Radio Corporation Tubes UV201 -A, 
1.111199, WD12 or WDI1 5 3.55 

1295 
.19 
.35 

1.59 
.59 

1.95 
.44 

20.95 
21.45 

8.45 
21.95 

.89 

Horse Charger, 6 -volt 
Soldering Iron 
SolderaIS Tube 
Approved Lightning Arrester 
Cockade( Coils 
Balancing Condensers, per pr 
Harkness Coils, per set 
Hycrometer, Best Quality 
Battery Meters, 0 to 50 volts 
Magnavox, M4, Loud Speaker 
Bal twin. Loud Speaker 
Brander Table Talker 
Atlas Loud Speaker 
Multiple Four Phone Plug 
Two Phone Plug .24 
Complete Antenna Outfit, including Light- 

ning Arrester 2.59 
Bakelite Moulded Variometer 3.25 
Low Loss Condensers: 

11 -plate $1.85 
23 -plate 2.05 
43 -plate 2.85 

Bakelite Rheostats: 
30 -ohm .38 

Amperites: 
For ail tubes. $0.94 

Bakelite Dials: 
2 -inch $0.26 
3 -inch .35 
4 -inch .48 

Composition Dials: 
2 -inch $0.13 
3 -inch .17 
4 -inch .29 

Accuratune Dials.S3.14 
Audio Transformers 
T3 toIn $3.25 

6 to .... ..... 3.65 
Acme 3.95 
Columbia: 

3!y to 1 $3.79 
6 to l 3.89 

American 34 Betl: 
$2.45 

6 to 1 2.79 
Randolph Special: 

1.89 
6 to 1 2.16 

Randolph Special 
Headphones S2.24 

RANDOLPH RADIO CORPORATION 
159 North Union Ave. Dept. 394 Chicago, Illinois 

www.americanradiohistory.com

www.americanradiohistory.com


1598 Radio News for March, 1925 

RADIO NEWS READERS' BUREAU 

Time and Postage Saver 
IN every issue of RADIO NEWS 

you undoubtedly see numerous 
articles advertised about which you 
would like to have further information. 
To sit down and write an individual 
letter to each of these respective con- 
cerns, regarding the article on which 
you desire information, would be quite 
a task. 

As a special service to our readers, we 
will write the letters for you, thus sav- 
ing your time and money. 

Just write the names of the products 
about which you want information, and 
to avoid error the addresses of the man- 
ufacturers, on the coupon below and 
mail it to us. 

If the advertiser requires any money or 
stamps to be sent to pay the mailing 
charges on his catalogue or descriptive 
literature, please be sure to enclose the 
correct amount with the coupon. 

We will transmit to the various adver- 
tisers your request fOr information on 
their products. 

This service will appear regularly 
every month on this same page in 
RADIO NEWS. 

If there is any Manufacturer not ad- 
vertising in this month's issue of 
RADIO NEWS, from whom you 
would like to receive literature, write 
his name, address and the product in 
the special section of the coupon below. 

TEAR ALONG THIS LINE 

READERS' SERVICE BUREAU, 
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y. 

Please advise the firms listed below that I would like to receive detailed information on their product as 
advertised in the issue of RADIO NEWS. 

RS-3-25 

DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS 
NAME ADDRESS 

(Street - City - State) 
List here specific article on 
which you wish literature. 

If Catalogue 
of complete 
line is want- 
ed, check in 
this column 

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month's issue, 
ADDRESS 

(Street - City - State) NAME 

If you are dealer 
check here. 

Your own name here 

Address 

City State 
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Make this test yourself 

The secret of Adler -Royal natural tone 

oy 
dio Spe,Aker 

ASK your dealer to let you hear an Adler -Royal 
Radio Speaker side by side with any speaker in 

his store. Operate its magic modulator yourself and 
see how it instantly adapts its tones to your mood. Be 
sure to notice how free it is from the noises you have 
formerly associated with loud speaker reception. 

Whether it is the strident note measures of a jazz 
band or the plaintive notes of a world renowned violin- 
ist, put yourself under spell of Adler -Royal tone qual- 
ity. Then make the hardest test of all. Tune in on a 
station that is broadcasting piano music, and observe 
how the wonderful Adler -Royal actually reproduces 
music that really sounds like a piano. 

The remarkable purity of tone in Adler -Royal is 
accomplished in two ways. The horn itself, which is 
concealed in the cabinet, is designed strictly in accord- 
ance with certain principles of accoustics which pre- 
serve pure tonal qualities. This, coupled with the tone 
modulator, easily accessible, gives you perfect control 
over tone volume and quality. 

You tune in your radio set for maximum amplifica- 
tion so that every delicate overtone is caught and 
amplified and then by this modulator you blend and 
soften this tone to your own mood. 

The cabinet design of Adler -Royal Radio Speakers 
provides a setting that will grace the finest living room. 

Our experience of 25 years in producing fine pianos, 
organs and phonographs enables us to offer this speaker 
at the extremely reasonable price of $30.00. In two 
finishes, either duo -tone walnut or mahogany. 

ADLER MANUFACTURING COMPANY 
New York Louisville 

ADLER MANUFACTURING CO., 
Dept. D3, 881 Broadway, N. Y. 

I should like to know the name of a dealer near me where 
I can compare an Adler -Royal Radio Speake:. Also please 
send me Thé Adler -Royal Catalog and Log. 

Navre 

Address 
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AGAIN LOWERS PRias 
Bigileduction i and other Radios 

The biggest selling high grade receiver on the mar - - 
ket -the Crosley Trirdyn- reduced from $65 to $50. -=-a 

Lt," h The Trirdyn Special -the beautiful Model with cabi- 
net to house batteries -formerly $75, now $60. 

I1 
The Crosley 51 -P, a tremendous seller at $25, re- 

' , 
// /II duced to $23.50. 

We unhesitatingly state that these sets, together viasity, with the other Crosley Radios, represent the biggest 
values ever offered. 

CROSLEY RADIOS JUSTLY POPULAR 50P 
The new 
leatherette 
covered one= 
tube utility set. 
Will give the 
same rsults as 
the Crosley 50. 

sge 
She biggest 
selling radio ,:y, 

in the world 

A one =tube radio 
that easily brings 
in distance with 
phones. 

$1850 eR/StEit- 
A two -tube 
set that J 
gives loud 
speaker 
reception 
under fair 
conditions 
up to 1000 
miles. 

CROSity- Iet order to allow even a greater selection, three new 

two-tube 
Crosley Radios have been added to our extensive line. 

The two -tube Taking its place with the well known Crosley 50 and 
Lett 
utility 

your dealer 
u radio. Crosley 50 -P is the leatherette covered, one -tube 50 
hook it up in Portable, a utility set in which the dealer can quickly 
his store. make the necessary connections and allow you to \ "\ carry it home complete. 

The New Crosley 51 Special, a two -tube receiver 
1 similar to the Model 51, is housed in a cabinet large 

` \ I ienough to hold the necessary batteries and has a 
1,1 / sloping panel. 

Similar to the Crosley 52, but with sloping panel and 
6,,. cabinet to house the batteries is the new Crosley 52 

Special. 
il, These additional receivers make the Crosley line 1 I 
%absolutely complete -A radio for all tastes and every 
ilpocketbook. See illustrations for prices. 52 S laL 

11111 No matter what appeals eals to you most in a radio you The Crosley 
net 

52 

Only the less expensive Crosley Radios have ex- 
ceeded the Trirdyn in sales. This deserved popularity 
of the entire Crosley line is the result of extraordinary 
performance at a very low price. 

Crosley Radios cost less originally, use fewer tubes 
and consume much less battery current. At the same 
time they give results not equalled by receivers cost- 
ing a great deal more and using two or three addi- 
tional tubes. 

The unique Trirdyn circuit -a combination of Arm- 
strong Regeneration, Radio Frequency Amplification 
and Reflexed Audio Amplification -has proven beyond 
a doubt that the features of selectivity, volume and 
ease of operation can be obtained with three tubes 
better than heretofore has been possible with five or 
even six. 

Hundreds of voluntary letters have come to us, tell- 
ing of the unparalleled foreign reception during in- 
ternational test week with Trirdyns and all other 
Crosley Radios; even the little one -tube Crosley 50 
at only $14.50. 

It is this continued remarkable performance that has 
created such a tremendous demand for Crosley 
Radios. And it is this great popularity that now al- 
lows us to decrease our production costs and pass 
this large saving along to you. 

NEW CROSLEY MODELS 

//, 

i 

-416 

Same as 51 in new 
sloping panelled cab- 
inet which houses all 
necessary batteries. 

$2350 

o 

$30 iA05Lfl 
A three -tube regen- 
erative set that gets' 
distance with the 
loud speaker. 
Becoming more 
popular every 
day. 

in new cabi will find that point outstanding in a Crosley, to house 
Most good dealers handle Crosley Radios. batteries. 
You Will Make No Mistake in Buying One. Has 

sloping 
A11 Crosley Receivers contour the famous A rmstroug Regenerative et, Danel. 
cuit, and are licensed under the Armstrong U. S. Patent No, 1,113,119 

As Is customary prices shown do not include tubes, phones, 
loud speakers or batteries 

Prices West of the Rockies add 10% 

//0 

From a small beginning three and a half years ago, 
Crosley Radio has grown until it now produces more sets 
than any other concern In the world. the present produc- 
tion- nearly 5000 per day -is probably from two to three 
times as great as that of any other radio manufacturer. 

Crosley owns and operates the new super power WLW 
Broadcasting Station located at Harrison, Ohio, remotely 
controlled from studios in one of three large Crosley owned 
manufacturing plants in Cincinnati. 

gibes do the work of 

b35 

Now - RGSEYL 
INNYN' 

The biggest selling high - 
grade radio on the mar- 
ket. Distant loud speak- 
er reception under all 
conditions. 

-CROSLEt Now 

'T2as "5peaal 0 
Same as the Trirdyn in 
beautifully finished large 
cabinet to hold the bat- 

teries. 

THE LOUD SPEAKER SHOWN IS THE WONDERFUL NEW CROSLEY LOUD SPEAKER THAT IS TO BE ANNOUNCED IN THE NEAR FUTURE 

Write For Complete Catalog 

THE CROSLEY RADIO CORPORATION 
322 Sassafras Street Powel Crosley, Jr., President Cincinnati, Ohio 

www.americanradiohistory.com

www.americanradiohistory.com


C-ROSIE'Y- 
ROCKY MOUNTAIN RADIO 

CORPORATION 
Wholesale Only 

Dealers Send for Catalog No. 11. 

DENVER COLORADO 

Radio News for March, 1925 

THE success of any manufacturer depends, in a great measure, upon the type of Dis- 
tributors selling his Merchandise. We are justly proud to have associated with us 

as distributors of Crosley Radio, those whose names you will find listed below. Dealers 
and other interested persons may write them with full confidence that their Crosley 
needs will be promptly, courteously and efficiently cared for. 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President, 

Cincinnati. 

ALABAMA 

H. M. PRICE HARDWARE CO. 

ZROSIET 
Distributors for South Alabama, Mississippi 

and West Florida. 
MOBILE, ALABAMA 

ARKANSAS 

O. D. TUCKER IV AND CO. 

-ER6SLElF 
Radio and Automotive Supplies 

LITTLE ROCK, ARKANSAS 

CALIFORNIA 
We Serve the Coast 

Get Your 

RADIO 
from us 

KIERULFF AND 
RAVENSCROFT 

1650 S. Los Angeles St. 654 Howard St. 
Los Angeles San Francisco 

A Complete Line of 

SETS 
to meet all demands 

Distributed by 
PACIFIC MOTOR SUPPLY 

COMPANY 
1440 Market St. 924 So. Main St. 
San Francisco Los Angeles 

COLORADO 

We are8 Distributors 

Best and most complete stock in the West. 

Write for catalog 

NASSOUR BROS. RADIO CO. 
120 F. Pikes Peak Ave., Colorado Springs, Col. 

DELAWARE 
Wesco Service 

FOR 

-CROSLEY- 
Delaware and Surrounding Territory 

WILMINGTON ELECTRICAL 
SPECIALTY CO., INC. 

405 Delaware Ave., Wilmington, Del. 

ILLINOIS 

THE FIRESIDE RADIO SET 
COMPANY 
(Incorporated) 

-CROSLEY- 
Distributors 

6209 Cottage Grove Ave., Chicago 

MOREHOUSE & WELLS CO. 
Distributors for 

ZACIatif- 
Large Stock -Prompt Shipments 

DECATUR, ILLINOIS 

Distributors Radio Sets 

MUSICMASTER Reproducers, TOWER Head- 
sets, EVEREADY Batteries 

PEORIA, ILLINOIS 

E. MURRAY & SONS 
Southern Illinois Distributors 

100 70 
Crosley 

OLNEY, 

Music Master and Penn- 
sylvania Speakers- Gener- 
al and Radio Builders 100% 
Supplies- Prompt and Ef- Service 
ficient Service to our 
dealers. 

ILLINOIS 

-GRORfY- 
Receiving Sets and Parts 

We are Exclusive Radio Jobbers 
We Do Not Retail 

TAY SALES COMPANY 
6 No. Franklin St., Chicago, Ill. 

Tenk Iiardvirare Company 

.ui nn .rT11. `LP4J 6' I 
DISTRIBUTORS 

Get Radio 

and REAL SERVICE from 

WILLIAMS HARDWARE CO. 
Radio Division 

100 -140 Vermillion St., Streator, III. 

Write for our "Radio Red Book." 

ILLINOIS -Cont. 

1601 

--C-ROREY- 
Dealers -Try us for fast shipments and reg- 
ular discounts. Write for Catalog No. M 1003 

WAKEM & McLAUGHLIN 
Inc. 

225 E. ILLINOIS ST. CHICAGO, ILL. 

INDIANA 
FORT WAYNE IRON STORE 

COMPANY 
Fort Wayne, Ind. 

Distributors for 

-CROSLEY- 
RADIO SETS 

Tubes, Batteries, Accessories. 

IOWA 

nnCl `. T.r-7[UJLt7' 
RECEIVING SETS 
Parts & Accessories 

Distributed by 

ROBERT DONAHUE CO. 
BURLINGTON, IOWA." 

ELECTRIC CONTRACTORS 
SUPPLY COMPANY 

Distributors of 

RADIO 
and 

Wholesale Electric Supplies 
SIOUX CITY, IOWA 

HARGER & BLISH, INC. 
Established 1887 

_e-Rannt. Distributors, 

"On Time" Crosley Service 
Harger & Blish Bldg., 11th & Mulberry 

(Telephone Walnut 908) 
DES MOINES, IOWA 

Pioneer CROSLEY Distributors 
in Iowa 

THE STANDARD BATTERY 
AND ELECTRIC CO. 

WATERLOO, IOWA 

KANSAS 

RADIO CORPORATION 
OF KANSAS 

Exclusive Wholesalers of 

-C-RORC% 
and other nationally advertised 

equipment and supplies 
107 W. 2nd St., WICHITA, KANS. 
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ADDITIONAL Bett DISTRIBUTORS 
KENTUCKY 

112 Page 
Radio Catalogue 

Write for it 

THE SUTCLIFFE CO., INC. 
Dept. RN. LOUISVILLE, KY. 

MARYLAND 

SOUTHERN ELECTRIC CO. 

-CM-REY- 
Distributors and Everything in Radio 

BALTIMORE, MD. 

MASSACHUSETTS 

a< 

New England Dealers 
Write us for your 

'a,.RvJLG Ìt 
Radio and Radio Supplies 

FOSTER -McDONALD CO. 
BOSTON, MASS. 

Buy 

T+`TCLTJLG Ì ' 
Quality 

and guaranteed sets supported 
by service from our dealers and ourselves 

E. W. HAM ELECTRIC CO. 
WORCESTER, MASS. 

We Carry the Stock 

-CRC-REY- 
Radio, and Accessories 

THE HUB CYCLE COMPANY 
BOSTON, MASS. 

F. D. PITTS CO., INC. 
Exclusively r,.Rnn .Exclusively 

Radio -GÏTfT.1T.CI Wholesale 

219 Columbus Ave., Boston, Mals. 

GEORGE H. WAHN CO. 
Distributors for 

`ir RY eiLEY- 
Radio and Radio Supplies 

BOSTON, MASS. 

MICHIGAN 

FRANK H. CLAY 
KALAMAZOO, EMAZrrOO, MICHIGAN 

r 1 \HDIOS 
Burgess Batteries 

Automobile Accessories 
Wholesale Only 

MICHIGAN -Cont. MISSOURI -Cont. 
DETROIT ELECTRIC CO. 

-- - R i' T 
DISTRIBUTORS 

and everything electrical 
113 E. Jefferson Ave. 234 Ottawa Ave. 

Detroit Grand Rapids 

MINNESOTA 

n nnc ry 1r- RQJLGr 
Distributed by 

NOYES BROTHERS AND 
CUTLER, INC. 
SAINT PAUL, MINN. 

Send for Radio Catalog No. ZA 

The Pioneer Distributor 
-C RADIO 

Minnesota, North and South Dakota 

W. S. NOTT COMPANY 
(Established 1879) 

MINNEAPOLIS, MINN. 

PIONEER ELECTRIC CO. 

Prompt service to the Northwest 

137 E. 5th St., St. Paul, Minn. 

MISSOURI 

BECK & CORBITT CO. 
1252 N. Main St. 

ST. LOUIS, MO. 

-CROS-LEY- 
Distributors 

BENSON RADIO CO. 
920 Pine St. 

ST. LOUIS, MO. 

-c-ROS-LEY- 
Distributors 

-ER9SLEY- 
Immediate shipment all Models 

Dealers: Write for Illustrated catalog R -22 

THE BENWOOD -LINZE CO. 
1129 Olive St. St. Louis, Mo. 

Radio Division 

CampbeLL iron 
1 

819 Cass Ave., St. Louis Mo. 
Distributors of nn fr TrRClJCLGI 

Radio Receivers 

Cunningham Tubes, 
Magnavox, and 
Talking =Tape 

RABßJON 
KANSAS CITY, MO. 

We distribute everything made by 

-cReS-kEK 
Dealers write for our catalog, 

REICHEL MOTOR SUPPLY 
COMPANY 
MACON, MO. 

We Serve You Promptly 

--cRS° RADIO 
Hardware and Auto Accessories 

ROSS -FRAZER IRON CO. 
ST. JOSEPH, MO. 

STERLING RADIO CO. 
KANSAS CITY, MO. 

Wholesale Exclusively 

Dealers: Write for new catalog "E" 
A Guide to Better Radio 

PROMPT SERVICE TO DEALERS 

OMAHA - ST. LOUIS - SIOUX CITY 

NEBRASKA 

AUTO ELECTRIC & RADIO 
CORPORATION 

OMAHA, 

-CM-REY- 
Distributors 

NEBRASKA 

W. M. Dutton & Sons Co. 
HASTINGS, NEBRASKA 

e e eSTORCS s 

WESTERN AUTO S U PPE°f CO. 

'"17 
G. STORZ Pnes. ARTHUR C.STORZ+ a 

406-10-12 SOUTH 8'44 STREET 

OMAHA 
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ADDITIONAL ' DISTRIBUTORS Radio 

NEW JERSEY 

NATIONAL LIGHT & ELEC- 
TRIC COMPANY 

Distributors of 

-MOSLEY- 
Radio for New Jersey 

NEWARK, N. J. 

VAN DOREN- HEMPEL CO. 
1807 Atlantic Ave. 

ATLANTIC CITY, N. J. 
Full line of all 

-C ROSLEY- 
Models 

For immediate delivery 

NEW YORK 
CHALFANT RADIO SALES 

CORPORATION 
33 West 60th St. 

NEW YORK CITY 
Distributors of n 1 ru -a.. .a L r- 

RADIO SETS and 
Standard Makes of Radio Supplies. 
Specialists to the Automotive Trade. 

Retail 
RADIO 

quality only 

-F.`Rti vLtT 

Wholesale 

Distributors 
L. H. COOPER & SONS 

55 Congress St, 
TROY, N. Y. 

DEALERS 
New York Vermont Massachusetts 

-C-RG.O aJ VEY- 
Orders shipped at once 

Get our Catalog 
IGNITION SUPPLY CO. 

238 Washington Ave., Albany, N. Y. 

M. H. JOHNSON ELECTRIC 
CORPORATION 

-ER6SLf1F 
Distributors 

80 Genesee St., Utica, N. Y. 

The Store of Satisfaction 

JOHN E. LARRABEE CO., Inc. 
Hardware, Mill Supplies 

AMSTERDAM, N. Y. 
Distributors of 

RADIO 
Prompt Service 

PERRY & SHERMAN, INC. 

-ReSLfl 
Distributors fo^ Ventral New York 

30 -32 Genesee St, UTICA, N. Y. 

NEW YORK -Cont. 

Distributors 

JOSEPH STRAUSS CO. 
BUFFALO, NEW YORK 

"Wholesale Exclusively" 

---ROSIEY-- Distributors 

ROWE 8NADDELLOO. Q otl1P C7iCCI(/L 
23 EXCHANGE ST-zL 

ROCHESTER, N. Y. 

NORTH CAROLINA 

PIEDMONT ELECTRIC CO. 
Asheville and Greensboro, N. C. 

Distributors 

TIDE -R vt6¡- EINE 
Atlas Speakers Trim Head Sets 

French Batteries 

NORTH DAKOTA 

AUTO SUPPLY CO., INC. 

Distributors 
Wholesale Only 

Grand Forks, North Dakota 

-EReat+ 
Distributors 

RADIO EQUIPMENT COR- 
PORATION 

FARGO, NORTH DAKOTA 

OHIO 

wuR!rEI, 
Cincinn 

World's largest music house 

'l.nRO JZCT 
Distributors 

Branches in 34 cities 

GI tv -,. "'!RMLJJSCf 
Vie carry one of the largest stock of Pmts 

in America 

AITKEN RADIO COMPANY 
Corner Superior and Jackson Sts. 

TOLEDO, OHIO 
If it's Radio - Aitken has it. 

THE AMERICAN LIGHT CO. 
ZANESVILLE, O. 

Distributors of 

-ER95IElr 
Radio and Electric Supplies 

OHIO -Cont. 
Exclusively Wholesalers 

Radio Sets, Tubes, Batteries and all Radio 
Parts 

CRAY BROTHERS 
1111 West 11th St., Cleveland, O. 

If Cleveland, Ohio is a good 
shipping point, send 

your orders to 

The Haas Electric 
Sales Company 

We are DISTRIBUTORS for 

and other leading radio equipment 
Genuine Radiotron Tubes 

THE POST -GLOVER ELEC- 
TRIC COMPANY 

Cincinnati, Ohio 

THE RADIOVOX CO. 

Cleveland 

-Lr-rCOJZ 4 i ' 
Distributors 

Home of 
WHK Ohio 

THE DINE DEWEES CO. 
"The House With A Policy" 

RADIO 
and Automotive Equipment 

CANTON, OHIO 

OKLAHOMA 

PeebodyElectritCo 
MuáKogae OK1a. 

-ERBSEE1 
Distributors for the 

SOUTHWEST 
PENNSYLVANIA 

We supply Western New York and 
Pennsylvania with 

-ERS 
Products 

ERIE RADIO CO., INC. 
ERIE, PA. 

FRANKLIN 
ELECTRIC CO. 
15 North Seventh St. 

Philadelphia 

Distributors 
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ADDITIONAL 
PENNSYLVANIA -Cont. 

LUDWIG HOMMEL & CO. 
920 Penn Avenue 

Pittsburgh, Pa. 

Wholesale Exclusively 

L. A. LUTZ 

Distributors 

We Serve you Promptly 

Mahanoy City, Pa. 

1f ltusae 40:.: sicer C 11.7nTala®in 

10th and Cherry Sts., Philadelphia, Pa. 

`C- RÜSTi.tY 
Distributors for Pennsylvania 

Branch at Pittsburgh, Pa. 

JOHNSTOWN AUTOMOBILE 
COMPANY 

Wholesale Distributors 

ti -`Rú JLgT' 
Radio Sets and Accessories 

101 =111 Main St., Johnstown, Pa. 

Dealers Attention! Order Your 

-.-RaStE, SETS 
front 

MOTOR PARTS CO. 
1425 N. Broad St. Philadelphia, Pa. 

Mail orders promptly filled. 

R. M. PEFFER 
Distributor of 

-CA SLE - RADIO 
HARRISBURG, PA. 

RUMSEY ELECTRIC CO. 

1007 Arch Street 

PHILADELPHIA, PA. 

RADIO--- e-ftan- -RADIO 

Better -Costs Less 
Radio 

Radio News for March, 1925 

DISTRIBUTORS 
PENNSYLVANIA -Cont. 
JERE WOODRING & CO. 

Distributors of 

`CRO-JZ Lr 
200 West Broad St. 

HAZELTON, PA. 

RHODE ISLAND 
Distributors for 

in Little Rhody 

DELANCEY -FELCH & CO. 
Pawtucket, R. I. 

SOUTH DAKOTA 

POWER CITY RADIO CO. 
Sioux Falls, South Dakota 

Exclusive C 1t9Y -1 `4s- ítCLTo7T. G I Radio 

Largest Radio Jobbers in the State 
Dealers: Write for catalog and discounts 

TENNESSEE 

-atoar-y- RADIO 
We handle Sporting Goods and Crosley Radio 
in West Tennessee, Eastern Arkansas and 
North Mississippi. 

BUCKINGHAM -ENSLEY 
CARRIGAN CO. 

MEMPHIS, TENN. 

W. C. TEAS COMPANY 

Chattanooga, 

Distributors for 

ly- RADIO 
Tenn. 

TEXAS 
We are distributors for 

-c--- aEy- RADIO 
SOUTHERN EQUIPMENT 

COMPANY 
San Antonio, Tex., Mexico City 

C. C. WHITE ELECTRIC CO. 
Distributo-s for 

THE -CRO-a-Er LINE 
Dealers-Send for Catalog 

1909 Commerce St., Dallas, Tex. 

Crosley Owns and Operates 
Radio Station W LW 

WASHINGTON 

-CR-OaEr 
Distributors 

GLOBE ELECTRIC CO. 
311 Second Ave., South, 

Washington Seattle, 

THE L. C. WARNER COMPANY 

-GAMEY 
"Wholesale Only" 

SEATTLE PORTLAND 
We Do Not Sell In Competition With Our 

Dealers 

WEST VIRGINIA 

MOTOR CAR SUPPLY CO. 
Distributors for 

-E- RO-SU* 
and good Radio Accessories 

CHARLESTON, W. VA. 

WISCONSIN 

-CROJI-Er 
Wisconsin Distributors 
Dealers -Send for Catalog 

ßACIGER RADICI 
495 E,WATER,ST,CQ 'MIL41AUKEE `-' 

WE HAVE 

_s-Roaty-- RECEIVERS 
When You Want Them 

T. W. MEIKLEJOHN CO. 
Fond du Lac, Milwaukee, Wisconsin 

We have the best location 
for RUSH shipments on 

-e.aLtT 
into Wisconsin, Minnesota and Iowa. 

W. A. ROOSEVELT CO. 
La Crosse, Wisconsin 

Two Tube 51 -S, $23.50 
Similar to the regular 51 at $18.50 
except that it has cabinet with new 
sloping panel and ample space to 
house all dry batteries. 
With tubes and Crosley Phones, $35.25 

THE CROSi...EY RADIO CORPORATION 
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MOSLEY /adios lirin4g'FmIn 
Durini International 7Tsbt WeeJi. 

UNUSUAL STATIONS HEARD 
ON CROSLEY 3 -TUBE 52 

Claiming_ that no radio can beat a 
Crosley 3 -tube 52 -price $30 - -a resi- 
dent of Boston writes: 

"I cannot refrain from writing you 
of the reception received on one of 
your Model 52 sets. Following is a 
list of unusual stations heard from 
November 23rd to November 30th; 
Newcastle, England; Glasgow, Scot- 
land; Tuinicu, Cuba. If any set can 
beat this for reception, I would like 
to see it." 

FOREIGN LOUD SPEAKER RE- 
CEPTION REPORTED BY 

TRIRDYN OWNERS 
That Crosley Trirdyns -priced now 

at only $50.00 -give universally good 
performance is proven by unsolicited 
reports from every part of the United 
States. 

A man writes from Morocco, Ind: 
"Thought you night be interested to 

know that last night I received Berlin, 
Germany and Aberdeen, Scotland on 
my Trirdyn on the loud speaker so 
you could hear it all over the room. 
Trirdyns are some machines." 

Reception on a Trirdyn in Broken 
Arrow, Arkansas, seems to be just as 
good. A man writes: 

"I want to tell you what I think of 
your radios. I have a Trirdyn and it's 
just great. During the International 
Test Week, I listened to Germany, 
Italy and England. I get Canada, Old 
Mexico and Havana, Cuba most any 
night and stations from Coast to Coast. 
I wouldn't be without a Trirdyn for 
anything." 

-I, HE excerpts from letters 
given herewith are not the 

exception but the rule. They 
were chosen at random from 
among hundreds that reached 
us after International Test 
Week. 

Reports from newspapers that 
asked for results show that 
more people heard foreign sta- 
tions on Crosley sets than any 
other make. 

Any Crosley dealer or jobber 
can tell you of many similar per- 
formances. On the following 
pages are Iisted many of the 
Crosley distributors in all parts 
of the country. We refe' you 
to any one of these as to the 
continued successful perform- 
ance of all Crosley Radios. 

CONTINENT TO CONTINENT 
RECEPTION, SAYS OWNER 

OF CROSLEY 50 

The one -tube Crosley 50 at $14.50, 
has opened the eyes of radio enthus- 
iasts everywhere to what true radio re- 
ception really is. 

Here's what a man in Matoon, Ill. 
writes: 

"I want to thank you for the suc- 
cess of your one -tube Crosley 50. I 
can say it will reach not only from 
Coast to Coast but from Continent to 
Continent. Two of us listened to Lon- 
don, England; Aberdeen, Scotland, and 
Eiffel Tower. Paris, France." 

Write for Complete Catalog 

Better-Costs Less 
Radio 

HASTINGS, NEBR. HEARS GER- 
MANY AND SPAIN ON 

CROSLEY 2 -TUBE 51 

The extraordinary results obtained 
with the Crosley 2 -tube 51 -the biggest 
selling radio in the world -price $18.50 
are brought to our attention con- 
stantly by voluntary letters similar to 
the following: 
"I am writing to tell you about the 

remarkable results obtained from my 
2 -tube Crosley Model 51 -P. There is 
not a single station received by my 
neighbors' six and eight tube sets that 
I have not gotten in either the U. S., 
Cuba, Canada or Porto Rico. During 
the week of foreign statiòn broadcast- 
ing, I received Madrid, Spain and a 
station in Germany. Remember all of 
these results were obtained with my 
loud speaker. I think my results are 
far ahead of any owner of any other 
set than a Crosley." 

CROSLEY ONE -TUBE 50 BRINGS 
IN LONDON CLEARLY 

From all parts of the lLnited States, 
foreign stations were heard on the lit- 
tle one -tube Crosley 50 Radio which 
costs only $14.50. 

Here's what a man in Osceola, Nebr. 
writes: 

"While listening in on various sta- 
tions Saturday night, November 8th, I 
heard 2L0 London. The announce- 
ment and program came in plainly and 
clearly. I thought this might be of in- 
terest to you because my set is a 
Crosley Model 50." 

The Crosley Radio Corporation 
Powel Crosley, Jr., President 

322 SASSAFRAS STREET CINCINNATI, OHIO 
Crosley owns and operates Broadcasting Station WLW 
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JR S ff to Build Your Own Radio Set I It is Easy 
IBARAWIIC1 
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WE PAY TRANSPORTATION CHARGES IN U. S. EAST OF THE ROCKIES ON ALL ITEMS 
EXCEPT BATTERIES, PANELS AND CABINETS. THE PRICES QUOTED DELIVER THE GOODS 

TO YOUR DOOR. ALL ORDERS SHIPPED SAME DAY RECEIVED. 

HOW TO ORDER -Write your Order plainly, state Article Number, Description and Price of items wanted. 
Send Postoffice or Express Money Order, Certified Check or Bank Draft for Total of Order. Prompt Ship- 

ment is assured when these directions are followed. 

OUR SPECIAL VARIOCOUPLER 
N418 Each $1.35 
The most efficient type 
of coupler. Primary and 
secondary wound on 
bakelite tubes. Primary 
tapped for line tuning. 
3/16 inch shaft. Range 
180 to 650 meters. 

OUR SPECIAL VARIOMETER 
N4I0 Each :..$2.00 
Perfect in design and 
construction. Plenty 
of large sized Wire 
insures highest etñci- 
ency. A strong high 
grade instrument that 

qlb.z »- will give you lasting 
service, 3/16 inch shaft. Range 180 to 
650 meters. 

PATHE MOULDED VARIOMETER 
N4I2 Each $2.30 

Polished black 
moulded rotor and 
stator forms. Maxi. 
mein inductance with 
greatest efficiency and 
minimum distributed 
capacity. A high grade 
instrument that will 
get the best results. 
Wave length 180 to 600 meters. 

SUPERIOR RADIO JACKS 
Finest grade jacks. 

Improved design. 
It e s t materials. 
Phosphor b r o n z e 
springs. Silver con- 
tact points. Nickel finish. Mount on 
Panels '/s to % in. 
N390 Open circuit. Each 32c 
N391 Closed circuit. Each 39c 
N392 Tiro circuit. Each 49c 
N393 Single circuit filament contret 46e 
N394 Two circuit filament control 59c 

RADIO SWITCH 
N287 Each 27e 

Cuts current on and off in- 
stantly by a push or pull. 

Very neat. Well made. Durable. Saves 
tubes and batteries. 

SUPERIOR RADIO SWITCH 
N283 Each 25c 
A switch fully equal to any 
on the market at a price 
;about half what is usually ask- 
ed for a switch of anywhere 
near equal quality. 

NEW STYLE JACKS 
N379 Single circuit. Each ... 30c 
N380 Double circuit. Each..47e 
Occupy less space than other Jacks. 
Binding posts, soldering unneces- 
sary. Well made, durable smooth 
working. Well insulated. 

STANDARD JACKS 
N387 Open circuit jack. Each 22c 
N388 Two circuit jack. Each 28c 
Well made, durable, smooth working, nick- 
el finished frame. Well insulated. 

CORD TIP JACKS 
N389 Pair 23c 
Eliminates expensive jacks and 
plugs. Mount on panel and 

i insert headset or loud sneaker 
cord tips. Nickel finish. 

JACK SWITCHES 
N280 Two springs. 
Usually used as 
"A" battery switch. 
Each .. ..,,.47c 
N281 Three springs. For switching from 
long to short wave, from one battery to 
another, etc. Each 55c 

EXCEL 180° 'VARIOCOUPLER 
N52I Each 95c 
A wonderful value, Pro- 
duces excellent results. 
Green silk windings. 
Rigid mounting sup- 
port. Primary tapped for 
fine tuning. 1/4 ineh shaft. 
Range 200 -600 Meters. 
N522 Variemeter -same 
style. Earls 95c 

RAVEN BAKELITE VARIOMETER 
N525 Each $3.90 

Furies moulded of red 
bakelite. A neat hand- 
some instrument. Green 
silk windings calculated 
for highest efficiencY. t 
inch shaft. Noiseless 
pigtail connections. 
Produces superior re- 
sults in any type circuit 180 to 650 meters. 
N527 Variocoupler. Same style. Primary 
tapped for fine telling. Each.. ..$3.95 

SUPERIOR VARIOCOUPLER OUPLER 
$3.48 N523 

Stator tube and rotor 
ball of moulded red 
brown bakelite. Large 
size green silk windings 
insure highest efficiency. 
'/4 inch shaft. Superior 
results its circuits for 
180 to 650 meters. Tap- 
ped primary for finest 

tuning. Noiseless contacts. 
N526 Special type for single circuit Re- 
generative hook -up. Each $3.90 

PANEL MOUNTING VARIABLE 
CONDENSERS 

These are especially high 
grade condensers and we 
guarantee them to be me. 
chanically and electrically 
perfect. Fine polished end 
plates of heavy bakelite. 
Shafts '/4 inch diameter. 
Sturdy, heavy aluminum 

alloy plates perfectly spaced to insure 
smooth, even reliable capacity. Dial and 
knob on vernier type. No dial on plain 
type. Our low prices save you maneY. 

No. 
Plates 

3 
5 

11 
17 
23 
43 

Max. 
Cap. 

.00025 
C0035 

0005 
001 

Plain Type VP -nit- Type 
No. Price No. -Price 

N8I5 $.79 
N8I6 .89 
N814 1.00 N825 $1.85 
N817 1.20 
N813 1.30 N824 2.25 
N8I2 1.45 N826 2.40 

LOW LOSS VARIABLE CONDENSERS 
The latest type maiden ers. 
Reduce current losses in- 
creasing efficiency of set. 
Heavy aluminum ptotes. 
Vernier type has single 
vernier plate- controlled 
by lever. 1/2 inch shaft. 
3 inch dial required for 
vernier type. 

No. 
Plates 

11 

23 
43 

Max Plain Type Vernier Type 
Cao. No. Price No. Price 

.00025 N836 $1.95 N833 $2.15 
.0005 N837 2.15 N834 2.95 
.001 N838 2.90 N835 3.90 

GROUNDED ROTOR LOW LOSS VARI- 
ABLE CONDENSERS 

N797 .0003 $2.75 
N798 .0005 3.25 
N799 .001 3.95 
The most efficient type 
condenser nr a cl e , Low 
losses, grounded r o t o r, 

straight wave line. DIade of the best 
grade materials throughout. Heavy alumi- 
nunn plates. Well insulated. 

SPLIT STATOR VARIOMETER 
N524 Each $3.70 
A wonderful value at 
our price. Polished 
black bakelite rotor 
and stator forms. 
Large size green silk 
wire insures greatest 
efficiency. / inch 
shaft. Noiseless pig- 
tail connection. Split 
stator winding. 

STANDARD BRAND VARIOMETERS 
AND 'VARIOCOUPLERS 

N406 Pfanstiehl Variotneter $3.90 
N407 Pfanstiehl Variocoupler 3.95 
N408 Coto Variometer 3.95 
N409 Coto Variocoupler 4.30 
N528 Premier Variocoupler 2.85 

STANDARD BRAND THREE CIRCUIT 
TUNING COILS 

N551 Ambassador $5.95 
N552 Uncle Sans 4.60 
N547 Bremer -Tully 4.45 
N558 Flewelling 6.95 
N559 Pfanstiehl 4.45 
N554 Lopez 8.95 

SWITCH LEVERS 
Very neat polished composi- 
tion knob. Exposed metal parts 
polished- nickel finish. Fitted 
with panel bushing and two 
set nuts. A high grade switch. 
014 inch radius. 
N38I With black knob. Ea.14e 
N382 With mahogany knob. Each 18e 

INDUCTANCE SWITCH 
N285 Price including knob and 
dial $1.18 
Mounts switch points and con- 
tact lever behind panel. Only 
one hole needed to mount. 12 
switch points, any number of 
which may be used. 

SPIDER WEB COILS 
N290- 25 turn 39c N292 -50 turn 47c 
N291- 35 turn 42e N293 -75 turn 54c 
N294 -100 turn. Each 68c 
A new popular type of inductance of high- 
est efficiency. Lowest distributed capacity 
and lowest high frequency resistance. Firm 
green silk windings with mounting strips. 

Shows Big Savings 
on parts, sets and 
accessories. 

Our prices are lowest on / Send 
highest quality standard for your 
goods. copy today 

ALL ORDERS SHIPPED SAME DAY RECEIVED 

INDUCTANCE COILS (Honeye°wh) 
Carefully made -fine looking 
coils. Low resistance -high 
self inductance. Very firm im- 
pregnation. Mounted coils have 
standard p l u g mountings. 
Specify when ordering whether 
mooted or unmounted type is 
wanted. 

Art 
I 

Not l I Art I Not I 

Trio No. IMtdI Mtd II Trnsi No.I MtdI Mtd 

25 N301 $.28 6.75 200 N307 $.66 $1.20 
25 N302 .30 .90 500 N3II 1.06 1.57 
50 N303 .32 ,96 1000 N314 1.64 2.18 

5 N304 .37 1.02 1250 N315 1.86 2.35 
100 14305 .52 1.07 1500 N316 2.10 2.50 

INDUCTANCE COIL MOUNTINGS 
N340 3 Coil..$2.75 N341 2 Coil. $2.35 
Made of polished black bakelite. Mount 
on front of panel. 
N342 Mounts back of panel, with knobs 
or dials on front of panel. Takes 3 coils 
of any size. Each $3.25 

MAGNET WIRE 
Prices quoted are for 8 oz. spools unless 
'otherwise stated. Prices are tn-enold. 

Double Enam Wire Single Double 
Cotton eled Size Silk Silk 
White Green Green 

N990 N992 N991 N993 
42c 375 18 600 85c 
50e 41c 20 72c 95c 
59c 43e 22 80c $1.10 
68c 46c 24 85c 1.15 
85c 53c 26 $1.04 1.59 
98e 55c 28 1.25 1.70 

$1.25 63c 30 4 oz. 80e 4 oz. 1.15 
1.40 69c 32 4 oz. 1.05 4 oz. 1.50 

80c 36 4 oz. 1.60 4 oz. 2.45 

BAKELITE TUBING 
Genuine bakelite tubing. 
Pieces 3 incises long only. 
N985 Inside dia. 21/2 in 32e 
N986 Inside dia. 3 in 42c 

N987 Inside dia. 31/2 in 42c 
N988 Inside dia. 4 in 45e 

í1' ï' S.Wi tirí.irr r r rrr r 

GALENA DETECTOR 
Easy fine adjustment. Crys- 

tal mounted in cup. Moulded 
base and knob. Brass parts 
polished nickel finish. 
N732 Each 62e 

FRESHMAN DETECTOR 
N760 Each $1.19 
A double adjustable crystal de- 
tector especially suitable for re- 
flex and other sets requiring a 
high grade detector. For front 
or back of panel mounting. 

DETECTOR CRYSTALS 
N736 Galena, Arlington tested, piece 20c 
N738 Silicon, Arlington tested, piece 20e 
N735 Tested Galena, Mounted, piece 70 
N737 Tested Silicon, per piece 8e 
N746 Dutec Crystal. Each 26c 

STANDARD BRAND FIXED CRYSTAL 
DETECTORS 

The latest developments in Crystal Detec- 
tors. Used in Reflex circuits. 
N742 Grewol Detector. Each $1.12 
N747 RW Detector 20 N749 Brownlie Detector 
N750 Brownlfe Renewal .69 

DUBILIER MICADON TYPE 601 

N562 .0001..29c N507 .0025..33e 
N503 .00025.29e- N508 .003...40c 
N504 .0005..29c N509 .004...40c 
N505 .001...33e N510 .005...48c 
N506 .002...33c N5I1 .001...60c 

DUBILIER MICADON 601G 
Same style condenser as above 
with mounting for tubular grid 
leak. No grid leak included. 
N581 .00025. Each 38c 
N582 .0005. Each 38c 

DUBILIER MICADON 601T 
Consists of a Type 601 condenser 
with brackets designed to fit over 
terminals on audio frequency 
transformers, binding posts. etc. 
N583 .001 mfd..42c 
N584 .002 mfd..42e N585 .00115 -mfd 42 

STANDARD BRAND VARIABLE 
CONDENSERS 

N810 Acme .0005 Vernier $5.65 
N784 Coto .00025 Vernier 3.95 
N785 Coto .0005 Vernier 4.25 
N786 Coto .001 Vernier 4.95 
N820 Reeler .00035 4.45 
N821 Reeler .0005 4.45 
N787 Ping Cardwell .00025 3.95 
N788 Bing Cardwell .00035 4.35 
N769 Ping Cardwell .0003 4.60 
N790 King Cardwell .001 5.55 
N79I Marco .00025 1.85 
N792 Marco .0003ú 4.10 
N793 - Marco .0005 4.85 
N794 Marco .001 - 5.85 
N795 Flewelling .00025 Vanier .,.- 4.50 
N796 Flewelling 0005 Vernier ,,,, 4.95 
N775 Bremer -Tully .00028 4.05 
N776 Bremer -Tully .00031 4.50 
N777 Brenner -Tully .0008 5.85 
N780 Continental .00025 Vernier , 4.70 
N781 Continental .0005 Vernier ., 5.05 - 

N778 Chelten Afidget 1.35 
N827 Mignon .0002 Vernier 1.95 
N828 Mignon .0005 Vernier 2.30 
N829 Mignon .001 Vernier 2.75 

FRESHMAN VARIABLE GR') LEAKS 
NI77 Back of panel style..59e 
N I78 Back of panel style 
with .00025 Condenser....79 
NI71 Base mounting type 
with .00025 Condenser....69e 
STANDARD. BRAND VARIABLE GRID 

LEAKS 
N173 C.R.L. without condenser ....$1.05 
N175 C.R.L. with .00025 condenser.. 1.35 
N168 Bradleyleak without condenser 1.74 
N169 Bradleyleak with .00025 con- 
denser 1.95 

TUBULAR GRID LEAKS AND 
CONDENSERS 

Cut shows leak or 
condenser mounted, 
but all parts are 
priced separately. 

N849 Grid leaks (can be used with Dubiller 
601G condensers) loe 
Resistances ' /2, 1, 11/2, 2, 3, 5. 7 and 10 
megohms. Specify resistance. 
N83I Grid and Plate Condensers. Ea. 29c 
Capacities .000025, .0001, .00025, .0005. 
Specify capacity. 

Mountings -Bakelite Base 
N840 Single. Each 15e 
N842 Double. Each 27c 
N844 Triple. Each - 39e 

TINNED COPPER "BUS BAR" WIRE 
Size 14 tinned copper wire. For wiring 

sets. Pest size for neat job and easy 
soldering. 
N957 Round. Ten feet for 12e 
N958 Square. Ten feet for 14e 

SPAGHETTI 
For covering connecting wires in sets. 

For size 12 and 11 wires. 
N955 Finest quality braided and satur- 
rated with best baked lustrous transparent 
insulating varnish, 3 feet for 14e 
N956 Best quality braid and covered with 
black insulating compound. 3 feet for..9c 

M 
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ts. Barawik Standard Radio Goods L fR 

We have many thousands of customers all over the world. You take no 
risk in dealing with us. We are one of the oldest and most reliable radio 
supply houses. "RADIO NEWS" guarantees our reliability. Let us serve 

you and save money for you. All orders shipped same day received. 

I SERVICE'. 
C 

VACUUM TUBES 
Standard I irands- Cunningham, 
Radiotron. Every one guaranteed 
new and perfect and in original 
carton. We will ship brand in 
stock unless you specify other - 
seise. 
N105 Detector, ÚV200, . C300. 
Each 53.59 
N112 Amplifier, UV201A, 
C301A. Each 3.59 
N 118 5-Watt Transmitter 7.48 
N 107 WD11, Cll. Each 3 59 
NI01 WD12, Cll. Each 3.59 
N102 UV199. C299. Each 3.59 

ADAPTERS 
To use dry cell tubes in standard 
base sockets simply insert one of 
these adapters in the socket. 
N104 For 199 or 299 tubes...40c 
N109 For WI)11 or ell tubes .45e 

BAKELITE SOCKET 
N140 Standard base...40c 
N141 1V199 base 40e 
N136 C11 39c 
Moulded of genuine red 
brown baltelite. Binding A past connections. Streng 
censers. lt ",I grower. 

EXTRA STRONG SOCK rT 
N142 Standard baso 38c 
N 138 C299 Base 38c 
Extra heavy. Square base. 
Double reinforced con t a c t 
springs. For standard base 
tubes. A wonderful value. 

SUPERIOR RHEOSTATS 
N 147 6 ohm. Each 62c 
N 148 20 ohm. Each 66c 
N149 30 ohm. Each 70e 
One of the finest rheostats we 
have ever seed at a price that 
makes it the best value ob- 

tainuble anywhere. Genuine bakelite base. 
Beautifully shaped black bakelite knob 
with white arrow. Single hole mounting. 
A rheostat you will be proud to have in 
your set. 
N I56 900 ohm Potentiometer. Matches 
above rheostats. Each 95c 

FILAMENT CONTROL RHEOSTATS 
N 132 6 ohm. Each....34e 
NI29 20 ohm. Each....36e 
N13 I 35 ohm. Each....30e 
N 135 6 ohm Vernier..78e 

hest grade. Will give 
real service. Durable and 
listing. High heat resist- 
ing base, diem. 2% in. 
Tapered polished black knob 1aí" lions. 
Potentiometers. Match above rheostats. 
F,,"'e high grade rnnstrnet'on. 
N151 200 ohm. Ea.52c N 152 400- ohm.Ea.55e 

PANEL MOUNT 'SOCKET 
N143 Single Gang ....5.48 
N144 Three Gang ....1.60 
The best socket value ob- 
tainable anywhere. Extra 
heavy, moulded, genuine 
brown bakelite. Double re- 
inforced contact springs. 

Will mount on panel behind rheostat. 
Standard base. 

METAL TUBE SOCKET 
N 134 Each 25c 
Nickel plated brass tube set 
in best grade composition 
base. Plainly marked binding 
posts. An excellent value. 

STANDARD TUBE SOCKET 
N 150 Single Gang ..5.76 
N 153 Three Gang...2.25 
Bakelite base. Polished 
nickeled tube. highest 
quality socket on the rmlr- 
ket. (lest insulation. Posi- 
tive contact. Marked ter- 
minals. For base or panel 
mounting. 

CUSHION BASE SOCKET 
N 145 199 Base 590 
N146 Standard Izase 75c 
Moulded uf high insulating 
material. Sponge rubber base. 
Non microphonfc. P l a i n l y 
marked binding post connec- 
tions. Neat and compact. 

BINDING POSTS 
Brass, polished shekel finish. Washer and 
6 -32 in. screw extending % in. 

N370 Large 
size - barre, 
and knob 05 
in. long. 
Dozen ...70c 
N372 Smaller 

size barrel and knob 
9 -16" long. Dz. 500 

N376 Large 
size with hole 
for phone tip 
or wire. 
Dozen ...09e 
N378 Small 

size with hole for 
phone tip or wire nnei 15e 

LETTERED BINDING POSTS 
N375 Set of 
eight 40 
Nickel plated 
washers. Cons - 
Position top s 

l e t t ere l 
as shown in illustration. Eliminate 
engraving. Improve appearance. 
So'd in sets nr eight only. 

®00 
e'r 

4, 

COMPOSITION TOP 
BINDING POSTS 

N374 Dozen 40e hundred $2.70 
Cnngrosi 0011 lop, nickel Plated body. 
6/32 serene with washer. 

l( 

SWITCH CONTACT POINTS 
Brass poished !Pricer lnish. Have gees 

in. Irma size 6/32 screws and two nuls. 
N353 Dozen.. lOc Hundred ..75c 

Tltossand $5.50 

Solder Lugs to Fit Contact Points 
A Ira for connecting wires to bind - 

in; posts, CSC. 

N365 Dozen ....8e Hundred....27c 
SWITCH LEVER STOP 

Brass polished nickel finish. 
N385 Dozen... 14e Hundred...85c 

BRASS ROD 
N961 Threaded 6 -32, per 8 in. length ..0e 
N963 Threaded 8 -32, per 8 in. length. l0c 
N995 Solid 3 -16 in., per 8 in. length ..tie 
N967 Solid 'A in.. per 8 in. length 11c 

COPPER FOIL 
N968 Per piece 25e 

Thin copper foil for shielding Panels. 
6 incises seine, 2 feet long, .005 in. thick. 

HOWARD RHEOSTATS 
A well known line of rheostats 
and potentiometers that is giv- 
ing very satisfactory service la 
its users. Complete with knob 
and pointer. 

N2I I Plain 94c 6 ohm N2I2 Vernier $1.19 
N213 Plain 94c 25 ohm N214 Vernier 1.19 
N2I5 Plain 94c 40 ohm N2I6 Vernier 1.19 
N218 400 ohm Potentiometer 1.69 

Siente Hole Mounting Tyne with Dial 
N350 Plain 98e 6 ohm N351 Vernier $1.25 
N352 Plain 98c 25 ohm N355 Vernier 1.21 
N354 Plain 98c 40 ohm N355 Vernier 1.25 
N357 400 ohm Potentiometer $1.74 

BRADLEYSTAT and BRADLEYOMETER 
N238 Bradleystat. Each ....51.74 
Latest improved type. Can be used 
with all types of tubes. 

Bradleyometer 
N209 200 ohm. Each $1.89 
N2I0 400 ohm. Each 2.89 

ACME POT -RHEO. 
A rheostat and potentiometer 
combined in one unit. Does 
the work of two separate instru- 
ments. 300 ohm potentiometer. 

N237 With 6 ohm rheostat $2.69 
r" "0 With 30 ohm rheostat 2 69 

AM PER ITES 
Eliminates rheostats on 
amplifier tubes where ad- 
justment is not critical. 
Automatically adjust re- 
s'stance according to flow of current, keep - 
ing tubes at proper point for maximum 
efficiency. Complete with mounting. 
K221 For UV201A or 301A tubes.., 90e 
íi222 For ÚV200 or C300 tubes 98i 
14223 For ÚV199 or C299 tubes 98e 
N224 For WD11 or C11 tubes 98c 

OUR SPECIAL A. F. TRANSFORMER 
N549 3 to 1 ratiu.,52.21 
N550 5 to 1 ratio., 2.45 

1 t Li quality of tone and 

V 

e' volume of sound, t h e 

things a transformer is 
dam,;: built for we guarantee it 

-may to equal or surpass any 
other transformer. Neat 

in appearance. Carefully made. Fully 
mounted with plainly marked binding post 
connections. Wonderful results on one. two 
or three steps without distortion or howl- 
ing. A quality item in every respect. 

TRICOIL R. F. TRANSFORMER 

N560 For 201A or 301A 
Tubes $1.65 

N561 For 199 or 11 or 12 
Tubes 1.65 
This transformer will pro- 
duce wonderful results in any 
type of regular or reflex ra- 
tlsa frequency circuit. Perfect t, ,, uco 
or three stages. Compact, convenient form, 
easily mounted. Range 175 to 600 meters. 
OTHER STANDARD BRAND AUDIO 

FREQUENCY TRANSFORMERS 
Fresh, Clean Stock in Original Containers. 
N587 Thordarson Ratio 3',z to 1....53.30 
N588 Thordarson Ratio 6 to 1 3.70 
N589 Thordarson Ratio 2 to 1 3.95 
N590 Thordarson Push Pull. Pair 11.27 
11553 Acme 3.95 
13507 Erla 6 to 1 4.05 
14598 Erla 3'/a to 1 3.60 
N591 Modern 10 to 1. Each 4 51 
11592 Modern Push Pull. Pair 9.90 
N555 Federal No. 220. Each 4.45 
N555 Federal No. 65. Each 6.35 
N712 Radio Corp. Each 5.70 

STANDARD BRAND RADIO 
FREQUENCY TRANSFORMERS 

N512 Dubilier Duratran $3.45 
N565 Acme R2 3.95 
N566 Acute R3 3.95 
N567 Acme R4 3.95 
N5$8 Erla Reflex No. 1 4.45 
N579 Erla Reflex No. 2 4.45 
14579 Erla Selectoformer 4.45 
N710 Erla Crystal Detector .89 

ALL AMERICAN PRODUCTS 
N531 10 to 1 Transformer. Each 54.25 
N532. 5 to 1 Transformer. Each., 4.25 
N533 3 to 1 Transformer. Each 4.05 
N534 Push Pull Transformers. Pair 10.88 
N535 Rauland Lyric Transformer 8.10 
N025 Intermediate Frequency 5.49 
N 120 Oscillator Cormier 4 59 

RESISTANCE COUPLED AMPLIFI- 
CATION 

N570 1st Stage Unit $2.30 
N57I 2nd Stage Unit 2.30 
N572 3rd Stage Unit 2.49 
Amplifies without distortion. 
Replaces audio frequency 

transformers using same circuit. Each unit 
consists of a mounting with condenser, grist 
leak and resistance e( proper value for 
hest results. 

LONG BLADE SCREWDRIVERS 
N947 6 inch ,.,.Vic 
11948 8 inch ..25c 
N949 10 inch 30e 
Long narrow blade mattes it easier to get 
in differnit pia ̂ es. Wood handle. Length 
riven is over all. 

LONG NOSE PLIERS 
N970 Each 83e 
The handiest pliers for 

w radii orh. Made of fine 
hardened steel. Length 5 ". 

DIAGONAL JAW NIPPERS 
N972 Each 75c 
For fine electrical work, made of hardened 
steel. Cuts wire clean in tight places. 
Length 5 inches. 

TIROL N969 Per tube. .20' 
A combined solder 

and flux in handy 
form. Put a little on 
the connection, heat 
with a match, torch 

or solder iron and you have a neat elec- 
trically and mechanically perfect joint.- 

ROSIN CORE SOLDER 
N973 4 ounces 25c 

INSULATED BUS BAR WIRE 
N959 Package of 5 30 -inch pieces ....49e 
Tinned copper bus wire insulated with 
highest grade varnished covering. 5 pieces, 
one each color- yellow, brown, black, green 
and red. Using different colors makes 
tracing of circuits easy and sure. neater 
and lover rust. 

SCREW ASSORTMENT 
N963 100 pieces screws and nuts 39c 
Contains screws and lints of size and style 
needed for assembling any radio set. 
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SUPERIOR RADIO PLUGS 

Roth styles take two 
sets of cord tips. Pol- 
lished round barrels. 
N397 With turned fibre barrel. Highest 
grade obtainable. Each 40e 
N395 With black moulded composition bar- 
rel. Wonderful value. Each 27c 

NEW STYLE PLUG 
N401 Each 62c 
Cords are held firmly in 
place but can be ire 

tached instantly without taking plitg apart. 
No screws to loosen. Bakelite body. Fits all 
standard jacks. liest plug made. 

MULTIPLE PLUG 
14402 Each 69c 
Attach any number of head- 
sets up to four. Cords attached 
or detached instantly without taking plug 
apart. 

RADIO SOLDERING IRON - ú:'::ith;!:í two 
This guaranteed iron is exactly right fat 
radio work. A neat solid connection quickly 
and easily made. Operates on any lighting 
current 100 to 120 volts. 6 ft. cord with 
attaching plug. Length 13 inches. 

HEXAGON NUT WRENCHES 
N950 Set of 3...60c 
Handiest tool made 
for tightening hexagon nuts. Fit nuts for 
4/36, 6/32, and 8/32 screws, the three most 
popular radio sizes. - 

RADIO "BAKELITE" PANELS 
We supply genuine Bakelite, Condensite 
Celeron or Formica, all of which have prac- 
tically identical properties. Machines well 
without chipping. Won't warp. Waterproof. 
One side has attractive natural polished 
black finish which tan be sanded and oiled. 
Other side mahogany finish. Either side 
rimy be used as wont. 

Panel '/a" Chien 3 /16 "thicc 

bsan 
Art. Art. Art. 

tischen No. Price No. Price No. Price 
5,x , 14450 $.53 N460 9.83 N470 $1.15 
ux,u% N451 .83 N461 1.23 N471 1.60 
7810 N455 1.28 
7x12 N456 1.61 
xsi N458 1.32 N408 1.8.E N476 2.35 

7818 N453 1.67 N463 2.40 N473 3.15 
7821 N457 1.95 N467 2.80 N477 4.10 
7821 N459 2.35 N469 3.15 
I x26 N452 3.25 
9x11 N464 2.35 N474 3.15 
12814 N435 2.97 N475 3.98 

1 "C" 21 N466 4.25 N476 6.70 
RUBBER COMPOUND PANELS 

Made of a special compound his sing a tub- 
ber base. Equal in appearance and in all 
essential points to any other class of 
panels. Fine smooth polished finish. Can 
be drilled or cut without chipping. Guar- 
anteed not to warp and to be a perfect 
insulator for radio use. Smooth. clean 
edges. Thickness 3/16 inch, 

'4 "thick 

Block 
Art No Price 

N481 $ .OJ 
N482 .75 
N483 .87 
N484 I.15 
N485 j 1.32 
N486 1,50 

Size 
Inches 
7810 
7812 
7814 
7818 
7821 
7821 

Mahogany 
Art. No Price 

N493 
N494 
N495 
N496 
N497 
N498 

$ .75 
.92 

1.09 
134 
1.55 
1.75 

COMPOSITION DIALS 
Handsome dials moulded 
in one piece of polished 
composition. 2 inch size 
has 270' scale marked 0 
to 14)0 finely engraved in 
contrasting white enamel. 
3 and 4 inch sien have 
180° scale marked 0 to 
100. 

Black 
No. Prire 

N921 16c 
N922 16 
N923 22e 
N924 22e 
N925, 27e 

rl inm 

2' 
3" 

q 

Shalt 
Site 

3/16 
1/9 

3/16 
I/4 
I/4 

Mahogany 

N92 
N92: 
N923 
N92,5 
N93' 

Price 
I 9c 
IOc 
26e 
26e 
32e 

GENUINE BAKELITE DIALS 
N93I 2 in. D am. fo 3 -16 in. shaft-31c 
N932 2 in. Darn. for '/a in. shaft....31e 
N933 3 in. D am. fo 3 -16 in. shaft..42e 
N934 3 in. D am. for '/a in. shaft....42e 
N935 4 in. D'atn. for 54 in. shaft. Ea.65e 
Moulded in one piece of genuine bakelite 
to polished black finish. Finely engraved 
scale in contrasting white enamel. Sure 
grip knob that fits the fingers. Higher 
grade dials for good sets. Match perfectly. 

VERNIER DIAL ADJUSTER 
N941 Each Ile 
Easily installed at edge of 
dial, gives finest vernier ad- 

justment of condenser or inductance. A 
great value. Polished black knob. 

SUPERIOR VERNIER ADJUSTER 
N942 Each 26c 
Polished black knob. "Ver- 
nier" engraved in white. 
Spring adjustment. Need 
not be disassembled for 
mounting. E "sity installed. 

UNIVERNIER CONTROL DIAL 
N918 For 3/16 in. shaft. silver 
drill, black knob $1.19 
14919 For '/t in. shaft, silver 
dial, Week knob $1.1'1 
N916 Gold dial, mahogany knob 
for '/a in. shaft. Buell. $1 21 
P.i,piaros ordinary knob or dial. 

Cives perfect vernier control on condenser, 
variometer, variocoupler, tickler, etc. l'osi- 
tive easy action. Looks fine. Easily in- 
stalled. Especially desirable in tuning 
neutrodyne sets. 

ACCURATU NE 
CONTROL DIAL 

N914 Clockwise...$3.05 
N9I5 Counterclock- 
wise - - 3.05 
lles four inch silver fin- 
ished' dial with black 
knob. 80 to 1 ratio gives 
finest tuning adjustment. 

BEZELS, 
Finest quality. Fit any thic mess pa nel. 
Size Nickel Gold 

I n. No. Prier No. Price No. Price 
als N901 15e N9117 16e N9I0 20e 

I N905 15e N9 8 16c N911 28c 
I1/2 "'990 15eI N9e9 I 6 N912 28c 

PANEL ENGRAVINGS 
N937 Per set 19e 
A complete set of transfers in neat white 
lettering for marking connections, dials. 
ere. Easily applied in a few seconds. Look 
litre real morhine engravings, contrasts 
neatly on black or mahogany panels. Plenty 
of titles for the largest set. 
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We have many thousands of customers all over the world. You take no risk in dealing 
with us. We are one of the oldest and most reliable radio supply houses. "RADIO NEWS" 
guarantees our reliability. -Let us serve you and save money for you. All orders shipped 

same day received. 

AMBASSADOR CIRCUIT PARTS FOR 5 TUBE HAZELTINE NEUTRODYNE CIRCUIT 
N85B Complete set Parts. including: 
mahogany finished cabinet $36.50 

All the parts needed to build this 
circuit which is the leader of all cir- 
cuits today. Times tiro interference. 
Easy to find stations once they have 
been located. Brings in distant sta- 
tions on the loud speaker in clear pure 
tones with wonderful volume. Essen- 
tial parts licensed under Hazeltine pa- 
tents. Genuine bakelite panel 7x24x 

3/16" drilled ready to mount parts. Complete instructions furnished for assembling 
and wiring. With these parts you can easily build a high grade set at low cost. Note 
that all our prises are prepaid. 

PARTS FOR REINARTZ CIRCUIT 
N862 Complete set of parts for one 
tube set $10.25 
N863 Complete set of parts for three 
tube set $17.50 

One of the best circuits for bring- 
ing in distant stations. Can be 
built at very low cost, yet produces 
fine results. Easy to handle. The 
three tube provides loud speaker volume on distant stations. One tube 
set has 7x14 panel, 3 tube set 7x21 panel. Panels are drilled- for easy 
assembly. Complete with instructions for assembling. 

N881 Complete pa Is for 3 tube set $20.95 
A three circuit set that is very selective 
and sensitive and brings in distant sta- 
tions with excellent volume. Genuine Am- 
bassador tuning coil wound throughout with 
Litz wire permits sharp tuning. Simple 
to build and operate. Genuine bakelite 
panel, size 7s13, drilled ready to mount 
Parts. Complete with instructions for 
assembling. 

ERLA REFLEX CIRCUITS 

N876 Complete parts, 1 tube set...$22:95 
N877 Complete Parts, 2 tube set... 34.50 
N878 Complete parts, 3 tube set... 42.59 
These circuits have opened a new field in 
radio. One tube does the work of three in 
an ; ordinary set, two equal four. three 
equal five. Crystal detector improves qual- 
ity 

- 
of reproduction, preserving the full 

mellow tones of the original. Easily han- 
dled, will bring in distance well. All 
parts are genuine Erie exactly as specified 
in Erie circuits. Panels are drilled for 
easy assembly. One tube set has 6x7 
panel, two tube 7x14, three tube 7x18. 

TWO STAQE AMPLIFIER 
N89I Parts com- 
plete $10.50 
Build a two stage 
amplifier with the 
parts we supply 
and you can add 
a laud speaker to 1 

your one tube set. f 
While law in cost this amplifier 11ÍG 

gives great volume with unusual clearness. 
Makes your one tube set a three tube so 
that all the family can better enjoy the 
many fine programs that are waiting for 
you to pick up. 
REMLER SUPER -HETERODYNE PARTS 
N887 Per Set - $22.00 
Set includes one oscillator roil. one tuned 
stage transformer with condenser mountings 
attached, three intermediate frequency 
transformers, and wiring diagram. 
BRANSTON SUPER -HETERODYNE KIT 
N889 Per Set $26.50 
Contains the special parts necessary for a 
seven tube Super -Heterodyne set. an oscil- 
lator coupler, one tuned stage transformer. 
three intermediate radio frequency- trans- 
formers and one antenna coupler. . Panel 
layout and instructions included. 

SPIDER WEB COIL FOR 
REINARTZ CIRCUIT 

In= 14295 Each $1.05 
A very unusual value. Made 
of green sills covered cuire, 
spiderweb wound. 21 taps so 
arranged that crossing avoid- 

ed. Mounting bracket permits various styles 
of mounting. Directions included. 

COCKADAY PARTS 
N298 Per set....$1.65 
Complete set coils for 
Cockaday circuit. Prop- 
erly calculated and made 
to give best results in 
this new wonder circuit. 
N276 Amplex grid- denser for Cockaday 
Improved 5 tube circuit $I:10 

DE LUXE CABINET 

The finest quality cabinet. A piece of 
furniture worthy of the best set. - Made of 
genuine solid walnut in elegant hand 
rubbed natural walnut or brown mahogany 
finish. -- -State -which is .wanted. Top has 
Piano hinge and lid support. Feet at base 
add to striking appearance. Inside depth 
9 inches. Prices quoted on cabinets are 
not prepaid. Be sure to allow extra for 
transportation. - 

Panel 1 Art. I Price II Panel. I Art. 
I Price 

Size I No. Each II Size I No. I Each 
7x18 N444 $7.65 7x26 $10.50 
7x21. I N445 8.25 II 7x28 I N449 11.50 
7x24 N446 8.95 x36 N448 I3.75 

ACME REFLEX CIRCUIT 
N883 Complete parts for 
4 tube set $49.59 
One' of the most efficient circuits 
known. Combines three stages 
of radio frequency and audio 
frequency using only four tubes. 
Crystal detector gives unusual 
clarity. Genuine Acme con- 
denser. Pot Rhea. radio. and 
audio frequency transformers 
supplied. Genuine bakelite panel, size 7x21, drilled ready to mount Darts. Complete 
with instructions for assembling. 

PARTSFOR 5 TUBE PHUSIFQRMER CIRCUIT 
N880 Complete set of parts. includ- 
ing high grade cabinet $41.50 
One of the easiest sets to build L'est 
results assured. Two stages tuned 
radio frequency amplification detector 
and two stages audio amplification. 
Brings in the distant stations with 
great volume and purest toues. Best 
grade parts furnished throughout.- Gen- 
uine bakelite panel 7x26x3/16" drilled ready to mount parts. Complete instructions 
furnished for wiring and assembling. Note that all our prices are transportation prepaid. 

You will be more than pleased with the quality of any goods you buy from us. We 
do not handle any second grade merchandise. All clean fresh stack in original 
containers. 

COCKADAY CIRCUIT 

N873 Complete parts, 1 tube sot..$10.40 
N874 Complete parts, 3, tube set.. 19.75 
A very selective set that will tune out even 
nearby stations. A favorite circuit with 
many builders. One tube set has 7x14 pan- 
el, 3 tube 7x21. Pastels are drilled for 
easy assembly. Instructions furnished for 
assembly. 

IMPROVED COCKADAY CIRCUIT 
N875 Complete parts for 5 tube set $48.95 
This is the latest model Cockaday circuit 
witLs resistance coupled amplifier. Green 
silk coil wound on bakelite tubing, highest 
grade grounded rotor low loss condenser 
and best grade Parts throughout. 7x24 
panel drilled ready to mount parts. Com- 
plete with instructions for assembling. 

TWO TUBE HARKNESS REFLEX 
CIRCUIT 

N897 Parts Complete $17.25 
This circuit gives excellent volume and 
long distance wills least amount of appa- 
ratus and consequently lowest cost. Tunes 
easily and will equal most four tube sets. 
Crystal detector provides purest tone qual- 
ity. An ideal circuit for those looking for 
maximum results at mininmm cost. Com- 
plete with 7x14 genuine bakelite panel 
drilled ready to mount parts and instruc- 
tions for assembling. 

LICENSED NEUTRODYNE PARTS 
N852 Licensed Neutro- 
dyne Kit $15.95 
Includes three licensed 
Neutroformers, 2 neu- 
trodons, panel layout, 
template and book of 
instructions for build- 
ing up neutrodyne set. 
By adding other parts 
a neutrodyne set can be 
built at low cost. 

TUNED RADIO FREQUENCY UNIT 
N853 Each $2.75 
Three for 7.85 
Consists of radio frequency 
transformer wound on bake- 
lite tubing and high grade 
variable condenser. For use in tuned 
radio frequency circuits. t'sually used in 
sets of three. Condenser shaft '/" diem. 

BALANCING CONDENSERS 
N854 Pair 70c 

Sold in pairs for neutralizing the capacity 
in two -stage radio frequency circuits. 

PHUSIFORMER 
N546 Each $6.85 
A new device especially de- 
signed for tuned radio fre- 
quency circuits. Consists of 
primary and secondary in- 
ductively coupled coils con- 
nected with variable con- 
denser, all enclosed in 

moulded case with binding posts. Dial on 
shaft of condenser. Size 4r/e in. square, 2 
in. thick. Three units occupy small space 
and can be used to make up a very efficient 
5 tube set at low cost. 

COILS FOR POPULAR CIRCUITS 
N295 Harkness Coils. Pair $1.90 
N297 Ultra Audibn' Coil.. Each .80 
14563 Superdyne Coils. Set 3.45 
N557 Filter Circuit Coils. Set 2.78 

MARVELO V 
Five Tube Set 

The Greatest Radio Value Ever Offered 

A. five -tube radio frequency set that brings in the distant 
stations on the loud speaker. All the volume you could 
want with 'the finest tone quality, clear and sweet. - Careful 
designing with big quantity production make our low price 
possible. Only the finest quality materials used through- 
out. New style efficient low loss condensers and trans- 
formers. Bakelite panel size 7x18 in. I Handsome mahog- 
any finish cabinet. Neat convenient dials. We can recom- 
mend- this set for either city or country use. Will not 
radiate and will bring in stations from coast to coast. No 
set approaches this set for value. Equals many sets selling 
at double and triple our price. Try it for ten days. -If 
you are not satisfied return it and we will refund your 
money. 
N867 Set only $47.50 

N868 Set complete with five genuine UV204A or C301A 
tubes, 90 volts "B" Battery, 100 ampere storage battery, 
one N613 Special Speaker, and complete antenna equipment. Nothing extra to buy. Price 

- 
$87.00 

14864 Set complete with five genuine UVI99 or C299 tubes, 
90 volts "B" Battery, three lys volt dry cell batteries. one 
N613 Laud Speaker and complete antenna equipment. 
Nothing extra ta buy. Price $77.00 

CONSOLE RADIO CABINET 
14902 Each $37.50 
Price is F.O.B. 
Chicago. Be sure 
to allow extra for 
transportation. 

A highs grade 
piece of furniture. 
Neat appearance. 
Elegant finish. 
Looks well among 
finest furnishings. 
Top compartment 
takes any set or 
panel size 9 in. 
high, 10 in. deep, 
33 in. long or 
smaller. Lower 
compartments 

hold batteries, chargers and all accessories. 
Can be entirely closed and locked. Strong 
durable construction. Paneled doors. Fine 
mahogany or walnut finish. Size over all, 
37 in. wide, 14 in. deep, 42 in. high. 
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Prices Now are Lower than Ever Before 
We Pay Transportation Charges in U. S. East of the Rockies on All Items Except 
Batteries, Panels and Cabinets. The Prices Quoted Deliver the Goods to Your Door 

ALL ORDERS SHIPPED SAME DAY RECEIVED 
THIS GUARANTEE PROTECTS YOU- Examine the goads we ship you. They must suit you in every res- 

pect. If You are not satisfied with your purchase return the goods at once and we will refund the price you esid 
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STORAGE "A" BATTERY 
The best battery 
buy on the market. 
Guaranteed f o r 
three years. Made 
of best new mate- 
rials. Full capacity. 
Try one of these 
batteries f or 10 
days. If at the 
end of that time 
you are not fully 
satisfied return it 
and we will refund the pur hase price. We 
save honey for you on the e high grade bat- 
teries. Prices quoted are F.O.B. Chicago 
or Philadelphia. 
N I94 fi volt, GO amp. size. Each..$9.85 
N199 6 volt, 100 amp. size. Each..13.25 

BATTERY CHARGER 
( 'ono eat charger to 
110 volt 60 cycle light 
socket and your bat- 
tery charges automat- 
ically over night at a 

cost of only a few 
cents. Cord and 
clips for connec- 
tions included. 

N201 For G volt battery $12.95 
N203 For 12 volt battery 12.95 

STANDARD BRAND BATTERY 
CHARGING RECTIFIERS 

N207 Balkite $18.50 
N206 France Super Charger 19.50 

Noiseless Bulb Type Chargers. 
Bing, Tongar or Rectigon. Complete with 

bulb. 
N255 2 amp. $15.95 N256 5 amp. $25.25 

Extra Bulbs. 
N257 2 amp. $3.65 N258 5 amp. $7.00 

HYDROMETER 
N 190 Each 48c 
Rehm keep battery in better shape by 
showing exact condition 

BATTERY CLIPS 
N 198 Two for 28c 
Clip onto storage battery 
terminals, lead coated. Make 
positive non- corrosive contact at all times. 

"A" BATTERY CORDS 
N 191 Per Pair 72e 

T w o beery Insulated 
stranded copper wires .5 

feet long. Battery clip 
on one end and binding 
post terminal on other end. 
Eliminate shorting of "A" 

battery. Provide positive connections. 

CONNECTING CORD SET 
N 192 Each 60e 

Five connecting cords with braid over all. 
Each cord has distinctive colored covering. 
Terminals for connections. Makes connect- 
ing of both A and B batteries to set easy 
with no mistakes in polarity or voltage. 
Will reach from table to floor or for use in 
any type cabinet. Does away with unsight- 
ly wires. This is o $1.00 retail value. 

B BATTERY ELIMINATORS 
One of the most recent radio develop- 

ments. No 13 flatteries required when a 

device of this typo is used. Can be used only 
on 110 volt 60 cycle alternating current. 
N I67 Dubitier. Complete with rectifying 
bulb. $41.00 
N I57 Timmons. Requires one 2111A tube. 
Tube not included $32.00 
Ní58 Ralkite. No bulb required $49.50 

COLLAPSIBLE LOOP 
ANTENNA 

N976 Each $3.80 
A full size loop antenna 31 in. 
high 28 In. wide. Folds into 
compact case 18 in. long. 3 in. 
diem. Well made. Fine look- 
ing. Insulated wire, extra 
flexible. Suitable t'or use with 
any loop set. Case included. 
Quickly set up or taken down. 

N613 Special Sale Price y$5.95 
This speaker is a marvel for volume anal quality 
of tone. It is actually superior to most of the higher priced speakers and at our price is the 
biggest value on the market. Guaranteed to 

please you. Beautiful mottled black finished Ober horn. Bell 
diameter 10 inches. Height 21 inches. Complete with cord. 

BARAWII( QUALITY HEADSET 
N770 Spec. Price per Set..$2.28 
These headsets are the very best 
for tone quality atad volume. Finest 
quality. Designed to sell for much 
higher prices than we ask and at 
our price are a wonderful bargain. 
Receiver cases are fine polished 
black finish. Comfortable fabric 
covered head band. Complete with 
5 foot cord. 

CUUDUUUUUDUI7 J 

CABINET TYPE LOUD SPEAKER 
N605 Prepaid price, 
each $ 17.50 
A fine loud- speaker 
with a full rich tone 
and unusual volume. 
Amplifying 'chamber 
and genuine Baldwin 
u ti t t enclosed in 
fine mahogany fin- 
ished cabinet with silla backed grille front. 
Very convenient and better looking than 
most other types of speakers. A wonderful 
value at our price, in our opinion equal to 
other speakers sold at double our price. 
STANDARD BRAND LOUD SPEAKERS 

AND UNITS 
N618 Brandes Table Talker $8.45 
N610 Frost Musette 10.75 
N616 Atlas Loudspeaker 21.95 
N620 Baldwin Loud Speaker 19.50 
N603 Magnavox M4 Loudspeaker 21.95 
N612 Magnavox R3 Loudspeaker 31.75 
N614 Magnavox M1 Loudspeaker 26.50 
N757 Morrison Adjustable Unit 4.35 
N755 Genuine Baldwin Type C unit 4.85 
N608 Atlas Unit. Easels 10.80 

BALDWIN LOUD SPEAKER UNIT WITH 
PHONOGRAPH ATTACHMENT 

N602 Each $8.25 
Make a loud speaker of your 
phonograph. These attach- 
ments consist of a high 
grade speaker unit arranged 
to attach to tone arm of 
photograph in place of a 

reproducer. Fit Victor. So- 
nora, Silvertone and other 

photographs having same size tone arm. 

ANTENNA MAST FITTINGS 
N952 For t/ inch pipe. Per 
set $1.00 
N953 Foe 1 inch pipe. Per 
set $3.35 
Set includes adjustable base to fit 
roof peak or fiat surface, center 

guy wire fastening ring and top 
cap with pulley for rope to 
raise and louver antenna. No 
pipe included. Makes the in- 
stallation of a first class an- 
tenna simple and inexpensive. 

LITZENDRAHT WIRE FOR LOOP 
ANTENNA 

N977 Per 100 feet 75c 
Composed of sixty strands of No. 38 cop- 

per wire and fire strands of No. 30 phos- 
phor bronze wire covered with a double serv- 
ice maroon cotton. The ideal wire for loops 
and other special types of antenna. Looks 
well, will not stretch and holds its sham,. 

LIGHT SOCKET ANTENNA 
N978 Each 97c 
Screws into any light socket. Re- 
places the regular out door anten- 
na. Very satisfactory for nearby 
stations and under favorable condi- 
tions will bring in distant stations. 
Easy to install. No danger. Gives 
clear reception with little static 

interference. Ideal for people in apartment 
buildings. 

FAHNESTOCI( CONNECTORS 

iIT,N$IIa IiI10111,ftU1i 

ANTENNA OUTFIT 
N272 Each $2.65 

Consists of 150 feet stranded copper an- 
tenna cable, lightning arrester, four wall 
insulators, two antenna insulators. antenna 
lead -in, - 25 feet insulated ground wire, 
ground clamp and 25 feet connecting wire. 

STRANDED ANTENNA WIRE 
Cabled of fine copper strands. Very flexible. 
High tensile strength. Brat for aerials. 
N248 100 ft. coil 53c N249 500 ft. coil $2.45 

SOLID BARE COPPER WIRE 
Solid bare copper wire for aerials, leads or 
wiring instruments. Size 14. 
N240 100 ft. coil 49c N242 500 ft. coil $2.35 

SUPERIOR LIGHTNING ARRESTER 
N982 Each 42c 

Porcelain block with 
brass handing posts. De- 
pendable and effective. 

STANDARD BRAND HEADSETS 
N754 Baldwin Type C $9.80 
N764 Frost, 2000 ohm 3.50 
N766 Frost, 3000 ohm 4.35 
N751 Murdoch 56, 2000 ohm 3.25 
N752 Murdoch 50, 3000 ohm 3.60 
N768 Brandes Superior, 2000 ohm 4.85 
N769 Brandes Navy, 1000 ohm 6.85 

PHONE CUSHIONS 
N774 l'air 40e 
Made of soft sponge rubber. 
Light as a feather. Fit any 
phones. Exclude all noises 
anal make wearing phones a 
pleasure. 

EXTENSION CORDS 
N403 30 ft. $2.15 
Place loud speaker wher- 
ever desired without moving set. Consists 
of high grade receiver cord of length spe- 
cified with plug on one end and jack on 
other to take plug on loud speaker cord. 
N404 30 ft. cord only $1.30 
N405 Extension jack only .69 

PHONOGRAPH ADAPTERS 
N77I Fits single unit to tote 
amt. Each 39e 
N773 Fits any double headset 
to tone arm. Earls...65e 
Convert your phonograph 
into a loud speaker. Take 
off the reproducer and re- 
place with adapter a n d 
unit or headset. Such a combination will 
equal or surpass in tone and volume many 
high priced speakers. 

-In ANTENNA LEAD -IN 
N259 17e 
Antenna wire is brought in 
without drilling a hole. Place 
on window sill and window can 
be closed down tight and lock- 
ed as before. Well insulated. 

Can be bent into any shape. Made of 
copper strip properly insulated. 

WALL MOUNTING INSULATOR 
N262 2 for 16c 
Dozen 78c 
Galvanized 
screw mounting 

Lead -in wire passes through center of por- 
celain insulator and is kept away from 
possible grounds. Easily installed. 

,..`.._, 

PORCELAIN BASE SWITCHES 
Fine white porce- 
lain bases. Copper contacts and 
blades. C a n be 
used as antenna 
switches. 

N385 Single Pole Single Throw. Ea...20c 
N383 Single Pole Double Throw. Ea...26c 
N384 Double Pole Double Throw. Ea...44c 

ANTENNA INSULATORS 
N263 Ribbed Porcelain in- 
snlator, 21/2 in. long. 2 forl2c 
Dozen 48c 

N263 N265 Ribbed Porcelain insu - 
lator-5 inches long. 2 for 28c 

N366 Sin- N367 Double N368 An- 
gle C o n - Connector. Dozen tonna Con- 
nector. 38c nectar. 
Dozen 16e Each ...9c 

iiieeiieiii eeerre 
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PLATE CIRCUIT "B" BATTERIES 
Reduced prices. A 
leading standard brand 
advertised to sell at 
much higher prices. 
N o better battery 
made. Longest service. 
Prices quoted a r e 
F.O.B. Chicago. Be sure to allow extra for 
postage. 
N I80 Small size 2 by 21/4 by 3% inn. 221/2 
volts. Each 90c. Ten for $8.60 
N184 Large size, 5 taps. Size 3x4x61/2 ", 
221/2 volts. Each...$1.55. Ten for...$14.70 
N188 Large size, 6 taps. Size 3x8x61/2", 
45 volts. Each.,.$2.75. Ten for ...$27.90 

N181 221/2- colt. New upright 
size 3x2 1/2x5i /e in. Tapes less 
space in set. Each $1.45 
N183 45 volt upright size 3x7x 
8 in. Each $3.10. Ten for $27.90 

"C" BATTERY 
N 186 41/2 volt C battery size 4x 

1 1x1 ". Ea. 38c. Ten for $3.69 

BATTERY METERS 
NI89 Each 85e 
Beads 0 to 50 volts. Accu- 
rately tells you condition of 
"13" Battery. Convenient 
watch size. Tests 221/2 and 
45 volt batteries. 
N 193 Combination meter $1.38 
Reads 0 -50 volts; 0 to 35 amperes. Tests 
"B" and "A" dry cells. 

STORAGE "B" BATTERIES 
N202 12 cells. 24 volts. 
Each $3.95 
Price is F.O.B. Chicago. 
Be sure to alloy extra 
for postage. 
More economical that 
dry cell "13" batteries 
on sets using 3 or more tubes. Can be re- 
charged when run down. Capacity 2500 
milliamperes. A high grade battery. Glass 
jars with rubber caps. Strong moulded tray. 
Shipped dry so as to be mailable. No 
Electrolyte included. Electrolyte may be 
obtained at any drug store or service sta- 
tion. Instruction card tells you what to 
ash for. 

"B" BATTERY CHARGER 
N205 Each $8.95 
Recharges 24 or 48 volt 
B batteries from 110 volt 
60 cycle light socket ra- 
pidly and at practically 
no cost. Keeps batteries 
in good condition. 

CABINETS 
Fine looking cab- 

inets solidly built. Elegant hand 
rubbed dark ma- 
hogany finish. You 
will be proud of 
your set mounted in 
one of these cabinets. Hinged tops. 1 anel 
fits flush in front recess. Panels not in- 
cluded. Inside depth 7 inches except 9x14 
12x14, 12x21, which are 10 in. deep. 
Prices quoted on cabinets are not prepaid. 
Be sure to allow extra for transportation. 

Panel I 
Art.l Price II Panel I Art.! Price 

Size No. I Each II Size 
I No. I Each 

0xî" N420 $1.95 7x21" N425 $3.29 
6n101/2' N422 2.45 7x24" N429 3.40 
Tole" N42I 2.60 7x20" N431 3.50 
7x12" N424 2.85 9x14" N428 3.55 
0x14" N423 2.95 12x14" N430 4.00 
7x10" N426 3.65 12x21" N432 5.05 

BASE BOARDS FOR CABINETS 
Fasten to bot oat of panel and fit 'nside 
cabinets. P inch thick, 01/2 inches vide. 

Art. Length Price' Art. Length Price 
No. Inches Each,No._ Inches Each 

N435 
N436 
N437 
N438 

6/z 
9'/2 

II/z 
i31/2 

19c N439 17i/z 29e 
23c N440 20y2 3Ic 
25c N44I 231/2 33c 
27c N442 251/2 39c 

GROUND CLAMP 
N273 Made of soft copper s /s" wid with 
Fahnestock connector. Fits any pipe is to 1 

inch wide. Each I0c 

JEWELL LIGHTNING ARRESTER 
N981 Each 85c 
A dependable protector, al- 
ways on guard. Small ana 
compact. Weatherproof por- 
celain case. Easily fastened 

and connected. Underwriters approved. 

OUTDOOR ARRESTER 
N980 $1.20 
Protect your instruments 
with this lightning er- 
r e s t e r. Weatherproof 
Bakelite case. Underwrit- 
ers approved. 

LARGE CAPACITY FIXED 
CONDENSERS 

Tested for use in the new radio circuits. 
Metal cases. Soldering lugs for connec- 
tions. Best materials. Carefully made. 
N358 .25 mfd...550 N359 .5 ofd. $.65 
N360 1 mfd...83e N36I 2 mfd...I.35 

'iVi eei i ei eio% i eYsiY ie.tiW. 
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You have 

De Forest Radiophone 
Requires no aerial-no ground wire 

DeForest Loud Speaker and Tubes Ready to operate within 5 minutes 
complete within cabinet. after delivery. 

Easily movable from room to room. 
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the radio habit now! 
You'd better have a De Forest! 

WHETHER 
you have an instrument 

or not, whether you know it or not, 
you have the radio habit already. Do 
you go to the theatre? Do you go to 
political meetings? Do you read the 
day's news? Do you seek contact with 
people who offer either amusement or 
information? Then you're essentially a 

radio fan, for many of the best of these 
things radio is giving in a way that they 
cannot be obtained elsewhere. 

Here is what De Forest 
is doing for radio. 

The De Forest Radio- 
phone is a complete 
and self - contained in- 
strument with a loop 
the size of a picture 
frame instead of an 
aerial wire, with bat- 
teries self -contained. 

It can be easily moved 
from room to room. It 
has a remarkable tone 
quality. It brings out 
the voice or instrument 

as sincerely and truthfully as the per- 
former himself does -and clears itself 
(with the right dial settings) from dis- 

turbing or metallic noises. And it is an 
immediate result -getter that is simple to 
operate. 

Whatever there is in radio, De Forest 
can give it to you. It yields good re- 

sults from the beginning and gradually 
increasing results as your skill grows. 

There is nothing else like 
it. Your Tubes are the key to 

your radio reception 

DV-2 

F you know what the tubes 
do in a radio set, you'll know 

why nothing but De Forest 
Tubes will do. 

T TSED as detectors or amplifiers, these 
IL) tubes combine ideal operation with 

long life, sturdy strength and freedom from 
microphonic noises. 

D `r -2, for storage batteries, requires a 
filament potential of 4/ volts, and 

has a current consumption of 25/100 of an 
ampere. 

D"' for dry batteries, re- 
quires 3 volts on the fila- 

ment, and consumes 6/100 of an 
ampere. 

The "Magic Lamp" 
of Radio 

DV-3 

It will pay you to 
look up a De _Forest 

agent 

He is willing and 
equipped to teach you 
the simple technique 
of using the De Forest. 
Let him demonstrate it 

in your own home. 

DE FOREST RADIO CO. 

Jersey City, N. J. 

DE FOREST 
REG. U.S. PAT. OFF. 

RADIOPHON E 
REG. U.S. PAT. OFF. 
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Making the New ß 

The brass stator plates are soldered 
to notched spacer bars that main- 

tain perfect alignment. 

Plates, spacer bars and end plates 
are all soldered into a solid unit. 

The bearing stud, attached to the 
stator mounting plate, supports 
the rotor. See illustration at bot- 

tom of this page. 

Rotor revolves on a double bear- 
ing that is independent of the 

dial shaft. 

Brass Plates 
Low Loss 
Low Minimum 

NEW and distinctive features are embodied in the design 
of the Bradleydenser. For instance, the rotor revolves 

on a long double bearing that preserves rigid alignment and 
yet eliminates the extra outer end -plate. This reduces the 
amount of di- electric material and increases the efficiency. 

Every joint is soldered. This, combined with the use of 
brass plates, further increases the operating efficiency. 
Another feature is the dust cap over the stator plates; it is 
removable without tools. 

The Bradleydenser is made in four sizes: 0.00025 M -f. at 
$4.50; 0.00035 M -f. at $4.75; 0.0005 M -f. at $5.00; and 0.001 
M -f. at $6.00. Leading radio dealers are showing them, now. 

Electric Controlling Apparatus 

287 Greenfield Avenue MILWAUKEE, WIS. 
Manufacturers of Electric Controlling Apparatus for Over Twenty Years 

Disassembled view of the Brad- 
leydenser showing bearing 
construction, rotor assemblyand 
detachable dial shaft. The shaft 
does not carry the weight of 

the rotor. 
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:= Use 
Any Tube 

UV-200 or C-300 

Volts -5 
Amps. -1 
Grid Leak 

0.5 -2 
Megohms 

Condenser 
.00025 

.0005 M -f. 

UV-201A or C-301A 

Volts -5 
Amps. -.25 
Grid Leak 

2 -9 
Megohms 

Condenser 
.00025 M -f. 

WD -12 or C -12 

G 

Volts 
Amps. -.25 
Grid Leak 

2 -3 
Megohms 

Condenser 
.00025 M -f. 

WD-11 or C-11 

Volts -1.1 
Amps. -.25 
Grid Leak 

2 -3 
Megohms 

Condenser 
.00025 M -f. 

UV-199 or C-299 
Volts- 3 

Amps. -.06 
Grid Leak 

2 -9 
Megohms 

Condenser 
.00025 M -f. 

1613 

Bam- 
PERFECT FILAMENT CONTROL 

ladledeake 
THE PERFECT GRIP LEAK 

Do You Know --H 
that any tube can be used in your set 
without changing rheostats or grid leaks 

T SOUNDS unbelievable, but it's true. The perplexing prob- 
lem of selecting the correct rheostat or grid leak is solved 
by using the Bradleystat and the Bradleyleak. They offer 

the most marvelous range without steps or noise, and such 
smooth precision of control that no other rheostat or grid leak 
can approach them in performance. 

The Bradleystat has a resistance range from approximately 
1/4 to 100 ohms, by merely turning the adjusting knob that 
varies the pressure on the graphite discs. It will handle all 
tubes without change of connections, and provide ample control 
in every case. 

The Bradleyleak, with a range from 1/4 to 10 megohms, can be 
adjusted instantly for any tube, indicated in the adjoining table 
of tube ratings, by turning the adjusting knob. 

Be ready to use any tube in your radio set. Install Allen - 
Bradley Radio Devices, throughout. 

Have you 
used the 
Bradleyswitch ? 
It saves 
batteries and 
tubes. 

co. 
ELECTRIC CONTROLLING APPARATUS 

Salo OfFco. 

Baltimore Chicago 
Birmingham Cincinnati 
Boston Cleveland 
Buffalo Denver 

Detroit 

Sara Offices: 

Knoxville Pittsburgh 
Lm Angeles Saint Louie 
New York Saint Paul 
Philadelphia San Fran:os 

Seattle 

General Offices and Factory: 287 Greenfield Ave. Milwaukee, Wis. 

Manufacturers of Graphite Disc Rheostats for Over Twenty Years 

b$ 
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RECEIVING SETS 

CONFIDENCE characterizes the 
attitude of all ATWATER KENT 

owners -Dependable performance, 
day in and day out, has brought to 
them a new realization of radio 
efficiency; a new meaning of the words 
Selectivity, Sensitiveness, Distance and 
Volume. 

With an ATWATER KENT, everyone 
in the family can easily obtain perfect 
results. It gives instant command of 
any program on the air- it is a library, 

a concert stage, a theatre and a news- 
paper all in one. 

The knowledge of over a quarter cen- 
tury's experience is built into ATWATER 

KENT Radio. It is designed by skilled 
engineers and made by master work- 
men from the finest materials that 
money can buy. 

Any ATWATER KENT dealer will 
prove to you through a demonstration 
that here are ':he instruments that will 
meet all your expectations. 

Interesting literature on request 

ATWATER KENT MANUFACTURING COMPANY, 9.713 Wissahickon Ave., Philadelphia, Pa. 

Pacific Coast Prices 
slightly higher 

'De Luxe .ModeI -'120 

H I N K WHAT S B A C K O F T. 
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LOUD SPEAKERS 
flf'HE ATWATER KENT Loud Speaker brings 
J. out the best from any set. 

No matter how perfectly your receiver may 
bring in the wonderful programs that are 
in the air, unless your reproducer faithfully 
re- creates them you cannot get the true spirit 
and beauty of the broadcasts. 

The ATWATER KENT Loud Speaker is the 
final touch to radio enjoyment. Through it, 
programs from far and near will fill your 
home in all their living beauty. It re- creates 
voice and music so natural in tone, so mellow 
and generous in volume that it seems not 
like a reproduction, but the original -just 
as the broadcasting artists produced it. 

Interesting literature on request 

ATWATER KENT MANUFACTURING COMPANY 

4713 Wissahickon Ate., Philadelphia, Pa. 

Pacific Coast Prices 
slightly higher 

_Th11odci R!ü 
1 

.4lodc( ,1 '28 
Ls20 

'c' l 
BRIN-G OUT-. .THE BEST FROM ANY SET 
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o 
$5 
PROOF 

Pay Increases Over $100 
a Month 

I am averaging anywhere from 
$75 to $150 a month more than I 
%vas making before enrolling with 
you. I would not consider $10.000 
too much for the course. 

A. N. Long. 
Greensburg. Pa. 

Doubles Salary 
I can very easily make double the 

amount of money now than before 
I enrolled with you. Your course 
bas benefited me approximately $3,000 
over and above what I would have 
earned had I not taken it. 

T. Winder. 
Grand Junction. Colo. 

$405 in One Month 
I sure have been coining the dough. I never will regret the money I paid 

for your course. 1 cleaned up $405 
in one month recently. Not so bad -is it -for a fellow who just com- 
pleted your course a short time ago. 

Emmet Welch. 
Peculiar. Me. 

Earns $50 to $83 a Week 
I enjoyed every one of your les- 

sons and hail no trouble whatever. I earn $50 to $83 a week beside a 
commission on sales. Your course t, 
not only enabled aie to get bigger 
pay, but broadened my education 

Hundreds of ambitious men are already 
earning thousands in this wonderful new 

industry -°you, too, can get your share 
The amazing expansion of Radio has And these are just a few of the wonder - 

opened up hundreds of wonde -fill new ful opportunities. 
positions on land and sea. Big salaries, 
interesting, easy work, short hours, and 
a wonderful future are offered to am- 
bitious men who get into Radio now. 

Big Demand for Experts 
Here is work that is fascinating, new 

and easy -an industry which is growing 
more rapidly than any other in the 

world today -an industry that offers you 

the chance of a lifetime to "get in on 

the ground floor" and make big money. 
Millions of dollars were spent during 
the past year on Radio, and thousands 
of young men are needed right now to 

meet the ever increasing demand of 

work. 
Men are needed to build, seh and in- 

stall Radio sets -to design, test, repair 
-as radio engineers and executives -as 
operators at land stations and on ships 
traveling the world over -as operators 
at the hundreds of broadcasting stations. 

Stay Home- N. R. I. Brings 
Training To You 

You can easily and quickly qualify 
in your spare time at home through the 
help of the National Radio Institute, 
first school to teach radio successfully 
by mail. No previous experience or 
training needed. Prominent Radio ex- 
perts will help you in every problem, 
giving you personal attention. 

Radio Parts FREE! 
You learn by actually doing, as we 

furnish free with the course circuits and 
valuable parts for building latest receiv- 
ing sets, making the work thoroughly 
practical. You learn quickly and easily 
-right at home. 

This is an absolutely complete course 
which qualifies you for the real "big 
pay jobs" in Radio and our big employ- 
ment department helps you get one. 

Salaries Doubled and Tripled 
Since the National Radio Institute was 

founded in 1914, over 15,000 men and young 
men have taken this short -cut - to Success in 
Radio. They are enthusiastic about this 
wonderful Course. 

as well. 
Michael De Marco. 

Boston. Mass. __ .y 

Earns College Education 
I entered the maritime service 

of the Radio Corporation of Amer- 
ica and served several months on 
board ship. I not only had the 
advantages of visiting foreign coun- 
tries at no cost to me. but I was 
also able to save enough money to 
pay for my tuition to college. 

G. E. Rogers. 
Troy. N. Y. 

From $15 to $80 a Week 
Before I enrolled I was making 

$15 a week. Nov I earn from 
$2,080 to $4,930 a year. I believe »! 
the course will be worth at least '- 
$100,000 to me. 

George A. Adams. 
Tamaqua. Pa. 

The few letters printed here are typical of 
thousands received from students of the 
National Radio Institute. They tell 
in the language of increased earn- 
ing what Radio can mean to you. 

i 
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Ca 
Week i 
-E. W. Barnes, Norfolk, Va., writes: 

"During my spare time I made about 
as much repairing radio sets and build- 
ing them as my regular salary." 

In a letter from Arthur Ruse, of 
Toronto, we read that he has doubled 
his income since mastering Radio and 
that he earns from $50 to $100 a month 
in his spare time. 

Letters like these are the best proof 
of the merit of the National Radio In- 
stitute course. 

Employers Sending Urgent 
Calls For Men 

Hardly a week goes by without our 
receiving urgent calls for our graduates. 
"We need the services of a competent 
Radio Engineer " -"We want men with 
executive ability in addition to radio 
knowledge to become our local man - 
agers"-"We require the services of sev- 
eral resident demonstrators" -these are 
just a few small indications of the great 
variety of opportunities open to our 
graduates. 

Take advantage of our practical 
training and the unusual conditions in 
Radio to step into a big paying posi- 
tion in this wonderful new field. Radio 

1.617 

offers you more money than you prob- 

ably ever dreamed possible- fascinating 
easy work -a chance to travel and see 

the world if you care to or to take any 
one of the many radio positions all 
around you at home. 

Send For FREE BOOK 
Mail Coupon Below 

Learn more about this tremendous new 
field and its remarkable opportunities. 
Learn how you can quickly become a 

radio expert and make big money in 

Radio. 
We have just prepared a new 32- 

page booklet which gives a thorough 
outline of the field of Radio -and de- 
scribes our amazing practical training 
in detail. This Free Book, "Rich Re- 

wards in Radio," will be sent to you 

without the slightest obligation. Mail 
coupon for it now! 

For a short time we are offering a 

reduced rate to those who enroll at 

once. Act promptly and save money. 

NATIONAL RADIO INSTITUTE 
Dept. 13ER Washington, D. C. 

7z Individual 
instruction 

by mail - 
just like hav- 

ing a corps of 
expert instruc- tors at your 

elbow. 

® 

1FXtttinxtttl tttbtrrJriaitttuté 
Lnrganrrrù 191a 

p,"4, °f,._9r._ -- C. acy 

di 

A Diploma Which Is 
Your Introductionto Radio 
Jobs on Land or Sea. 

r 
NATIONAL RADIO INSTrTUTE, 

I Dept. 13EB, Washington, D. C. 

These parts with in- 
structions are given for 
experience and practical 
training in making and 
operating regenerative 
receiving apparatus. 

This is the world -famous Natrom- 
eter -one of the three instruments 
given for scientific and practical 
home training in mastering the 
code. 

These parts with 
complete instruc- 
tions are given 
for practice in 
building a re- 
ceiving set of the 
more simple kind. \\ 1. 

IMO 

Please send nie without the slightest obligation your Free Book, "Rich Rewards in Radio," and full details of your special Free Employment Ser- vice. Please write plainly. 

Name 

Address Occupation 

Age 

City State 

ltsm®tas®.I®®i r. 
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"BUILD YOUR OWN" WITH ' RASCO" 
Buy from the Oldest and Original Exclusive Radio-Parts House in the United States 

We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS 

from this e page. SPECIAL PRICES FOR THIS MONTH goods do not satisfy 

II o 
\ I 'III 
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it 
11641111i l'UiIV 

RASCO 
27h vows iji 

1 

l 
fir. 

_ 

Dial Marker Vacuum Tubes "Rico" (Adjustable) Cockaday Coil Tapped "B" Batteries Audio Frequency Trans Sponge- Rubber Cushions The big little thing you Only best make tubes car- 
Loud -Speaker Phone 

Guaranteed best make. 
We positively guarantee former Get rid of tube noises noises have been waiting for. y Has rubber gasket under- 

Three teedi n e s 
make. 

e. 
these batteries to be of No better Transformer doe m vibration. Softest Just drill a hole in the rind in stock. Any tube heath diaphragm. making g long life. We carry only made. Highest class nta- panel and mount the replaced if defective. pro- hone fully adiestable' 

brackets fire. 
Has brass fresh stacks. "1 telth tans. serials. Impregnated coils. spoon zc tubber made. Size 

marker above the dial. riding filament lights. Gives amazing results as M2250 Sm. e.í.85 Silicon steel stampings I - Nickel plated and polished. loud- talker on 1 and 2 mounting. Satisfaction 512251 ltfedium Navy used. Save ill per cent by M7788 Dial Marker. M701A 5 v., .25 amp.$2.50 stages of amplification. guaranteed or money back. tze, 22',6 colt 120 assentb'in", it yourself. M8989 Sponge- rubber 
each S 05 M799 3 v., .06 amp. 2.50 M2525 Speaker with 5 M2750 Cockaday coil $1.50 M4500 Medium size. Mt lOO Ratio 4 % -1. .52.00 cushions. each S 12 

M72 Ith v., .25 amp. 2.50 't. .-nrd 52.65 45 volt ;.. 2 r M 1 150 Ratio 61k -1.. 200 Six for 6^ 

El R. it II 1Po LF - tit 
i 111 

Neutro- Transformer Moulded Variometer 
Can be used for all tuned Highly substantial instru- 
radio frequency circuits. ment. Silk windings. 3i" 
Made for usual broadcast shaft. Bottom flange when 
waves. Secondary has one placed into 4, 3 direction 
center tap. Two genuine makes instrument Pace' 

mounting. 180 
back 

650 bakelite tubes. Silk wire. g' 
meters. Money bark it Furnished with 2 brackets. this instrument is not all 

WI159 Transformer ßI.65 that we claim for it. 
M5350 Varlometer.33.00 

FONEK USN IONS 
Made of sponge rubber. 
Make wearing your retell,- 
ers a pleasure. Positive- 

make 
exclude all noises and 

make reception a pleas- 
ores Sponge rubber will 
last for years. Light as 
a feather. 
M3550 Ppnekushlons. set 
of two S 42 

Straight Line Condenser 
Simplest and most prat- 
tiral type of condenser. 
M4430 'Rico" Condenser 
,001 mfd. 43 plate cans- 
city 51.75 
M4230 .0005 mid. 23 
plate capacity 51.75 
514110 .00025 mfd 11 
plate capacity 51.75 
All tines no dials 51.50 

Radio Frequency Trans 
formers 

Rest Radio Floped 
so Transformer developed so 

'sr Designed by R. E. 
T.acault, Associate Editor 
R :4T)IO 7LMS. air core 
t3'pe. 0 meters. 
M2800 Transformer. size 
1%"x24¡" 51.50 

NEW!! NEW!! 
Push Pull Transforme 
or many new circuits 

See any radio magasine 
\lade of best materials 
Coils impregnated. Sill 
con steel laminations 
-are 50 per cent b3 as 
sembling yourself. Sim. 
ale Instructions tornnshed 
M1159 Push -Pull Trans- 
former. ratio 6% to 154.00 

Dileetryte Panels 
T i g it 

e s t dielectric 
trength as per 

Beautiful of Standards. BeautiNl. 
high finish. 
M7100 7x10x3.16 "..5.70 
517120 7212x3- i6 "....85 
517140 7x1'xa- Ul "....95 
M7187 ?xi 1x3 -10 "...1.25 
M7210 7x°- ,r, "., 1.45 
M7210 7x21x3 -10 "...1.65 
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98 

H1 i 4875 

BE SURE TO 
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OF 
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GOODS 

I 
1 v l 341 

Three -Gang Socket 

Aluminum shells, gemu- 
Inc heavy bakelite base, 
3 brackets for mounting. 
12 12 nickel binding posts. 
Length 7í4". 
M5995 3 gang socket 51.50 

' Rasco I80° Varineonoier 
Silk wire wound on bake- 
ite tubes. Six taps 
Vase length, 130 to 60n 

meters. For panel mount 
g. #i" shaft. You 

money refunded if it 1 
not all we claim. 
513100 Variocoupler pre 
paid $1.50 

Jiffy Jacks and Plugs 
M4870 shows the best and 
cheapest cord tip. Mounted 
behind panel. Positive con- 
tact. M4875 shows new Jiffy 
Cord Plug and two Jiffy 
Jacks. M4870 Jiffy .Tack 
not and screw. eo...$0.05 
M4875 TwoJiffyJacks and 
One Jiffy Cord Plug .20 

Radioeite Detector Spaghetti Soldering Iran 
Base solid black compost Famished flexible cam Smallest a n d handiest Lion. Automatic crystal brie tubing, 319 takes Na made. Fits any fiat iron holder. Triple adjustments. 22 wire: 320 takes IS t1 or percolator plug. l'Iu Smallest, neatest detector 20 wire; 721 takes 16 t' dten an handle. 5 made. Radioeite crystal. 18 wire, 311 takes 22 t' long. Complete but wish- 00.000 in use. 28 wire. 
M1899 Detector ...$0.60 M319- 320.321 Per ft.S.00 uí plug or wire. 
M1898 Galena detec- M341 Flexible soft rubber M2200 Soldering 
tor S 50 tubing; 10 feet for..S.20 iron 51.45 
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Formica Panels 
Clearance Sale 

As we are discontinuing 
these particular sizes,thls 
material to now offered at 
cost. All 3 -10" thick, 
M352 9x12" euch....51.75 
M354 61x191/2" ea... 1.90 
M356 6x11" each... 1.60 
M357 6x4" each .65 

Brass Rods 
Sold in 6" lengths only. 
M8032 Rod, 8 -32" thread 
length 5 08 
M6032 Rod. 6 -32" thread 
length $ O6 
MI425 Rod, plain 14," 
round. length S 10 
M3816 Rod, plain 3 -16" 
round. length S 06 

Litz Wire 
Prices are per foot. E= 
equals. 
M823 E No. 25 B&B 5.02 
M890 E No. 28 It&S .01 
M801 E No. 21 HAS .03 
M892 E No. 20 BAS .04 
10 per cent discount in 
100 foot lots. 

Copper Ribbon 
005" thick. 

M700 a's" wide: M701 /a 
wide: 51702 3 -16" wide. 
All sizes per toot...5.01 

Copper Foil 
001" thick. 4" wide. 

M5025 Copper Foil, Per 
toot S In 
10 -foot length 80 

1701 

Tin Foil Switch Knob - " Rasco" Bezels 
All our tin foils come 4" r inert Bezel on the mar 
wide. Uniform product MI99 Knob, i, dia.. let. Bezel conies entivel3 
throughout. height ß6 "; 8... ",2" serves ticket plated. Can be used 
Rest grade only M850 has M4451 Ras 8 -32" or 10- 'n 34 or 3 -16" panel. 
1500 sq. inches per lb. 32" bushing, no screw. M1700 Rasco Bezel. 
M851 700 sq. inches to lb. inch S 15 
M850 Tin foil...Ib. 5.48 MISS Knob S IO M1701 Bezel. 11/2" 
M851 Tin foil .16. .48 M4451 Knob 06 Ifam. 2 

1È'; 
r . 

( 
1 ° 

r 
1!tiL ,I 886 

1475 

Mounted Crystal -Cup Rasco Vernier Angle. Bushing 
Cup has screw and adios - Why use a vernier randen- Angle piece used to moon meat nut. Fits all stand- ser when a vernier attach - panels, etc. 1.000 uses. 
ard mounted crystals. ment will do nothing and 5_ln" wide, height 7 -1G ". Nickel plated, polished. everything a vernier con - Nickel 

Nickel Cup....S.20 denser accomplishes? 511475 Angle plcce, 
4:nch S 03 

Radioeite Cleverest vernier made. 
Best most sensitive mount- Can be used with an; 
ed crystal. U. S. Navy dial. Soft rubber rin. Adapter Bushing 

y 
using 14 Each tested. engages Mal. Nothing to Makes W. ding fit 3.18" 
51317 Radioeite CM- come apart. .haf[. 'f" long. 
fill 5 251 M 1450 Vernier S 18 M8866 Bushing 5.01 

Panel Mounting 
Low Loss Condensers 

denser to no better con- 
denser ar. the market. 
-hafts l roe Face from 40 
to 60 percent by assemb. 
ling -condenser yourself. 
511111 11 PI íe....51.10 
512121 21 Plate.... 1.22 
M4343 43 Plate... - 1 331 

1 Storage Batteries Rheostats and Potentio- 
Guaranteed for two years. meters 
Only NEW material used. 
Acid proof terminals. Come with metal dials Pitt- 
ant cents. and composition knob. Ex- 
512400 Two volt, 90 eellent merchandise de- 

sidle low price. atop. boors 53.90 s 
M640 Six volt. 40 514210 G ohm Rhen.S.27 
amp. b"ri .... 7.25 514211 30 Ditto Riles. .30 Six volt, 00 
amp. hours 9.50 M4212 200 ohm Po- 
Supped express collect. tentionteter 45 

Rheostats and Potentio- 
meters 

High heat dielectric base. 
Come with tapered, knurl- 
ed knob. 2?4" din. Coto- 
plate with. pointer. 
514310 6 olun S 38 
514311 30 ohm 44 
514312 Potentiometer. 200 
ohms 65 
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Phone Plugs 

Sold from 75c to $1.00 
everywhere. Hard rubber 
composition shell and pat- 
anted cord tip holder. Fin- 
est workmanship through- 
out. 
511030 Rasco Telephone 
Plug. Each S 35 

Bakelite Socket 

Octagon shape. Four nicke. 
binding posts, phosphor 
bronze contact springs. 
Best brown bakelite. 
M6510 Bakelite socket S.40 
516500 Tube Socket. 5tade 
entirely of comncsltfon. 
Best made. Each ....5.35 

Condensers Name Plates 
Best made. paper- impreg- All name plates brass 
hated condensers. Capoc- with silver letters. 
ííy guaranteed. M8389 

Comes in 
5.10 

M5050 Phone Condense-. M809 Comes in 35 styles. 
.001 $ 20 Any denomination, each 

style S 04 
515056 Grid Condenser, panel Scale. 21F, ". 90°. 
,DU02:i S 20 metal, silver background, 
M5059 Grid Leak Con- black lettering. 
denser, .00525 S 30 M7I5 Scale. Each. ..5.15 

Binding Post Name Platesl' "Rasco" Posts I Cord Tips 
Di a. ". These style.: Made of black rompas - Standard phone cord tip , 
Phones Ground, -, Ont Clop niekcled. 
put, A" Bat. - TI ' 51650 -51 Each SOB 51315 Each S 03 
Rat. - Loud Sneaker, C Bat. - Aerial. a-. M202 Mg nickel -plated Separable Cord Ties 
Input, "A" Rat. -1-, "B" bottom, each SOS No solder required. Wire Bat. -1-. Imon "C" Bat. S 
;{-. New! "A" llat. -i- Dozen, each style....5.80 goes in ferrule. hank 
B" Rat. - M122 Initialed Binding holds it tight. Niche' 

M6000 Name Plates, all Posts. Six popular etyles.,platrd. 
styles, each S 03 Each S Oß M29'M Each S el' 

RADIO SPECIALTY COMPANY, 98 Park Place, New York CliY 
Factories: Brooklyn, N, Y. Elkridge, Md. 
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"BUILD YOUR OWN" WITH "RASCO" PARTS 
Lowest Prices in America 

_- 
3201 

137 `a 4104 'Ns 

! :ó.e,°á: :e. 
1430 

171G1p 

° 
-___It 3080 

- 

3200 1431 j is 
"Perfect" Lugs 

These not and improved 
11gs are brass. nickel 
I laced. flattener) on top 
as ,Poem. Made of a 
singly h ievo of metal. 
Lead wire roes Into tube. 
M3110, M3080 "Perfect" 
Lugs. Each $0.02 
Pozen lots 70 

Spider Web Forms 
Fine forms to ind your 
, rider webs. Slade from 
I out. well seasoned fibre, 
1 -16" thick, center and 
side boles for wiring. 
I:gfin 5^ dlan[etcr. 
M3200 spider tot-m..5.25 
M'201 tnbler form.. .25 

MI375 Universal Rearing 
o hold rotors. Length 

o 
r bearing 2.1 ", shaft 
' .i" thread 1" long 

threaded sleeve 15" long. 
verb S 25 
M1550 Sockettes. Four of 
these take one vacuum 
tube. Grasp tube firmly. 
nest by test. Ret. of ! O 25 

Brass Strip and Tubing 
truss strip 1,5^ wide 
-I6" thick: 6" long. 

M1430 Per length .... S. IO 
M1431 Brass tubing. dia. 
.i 6" long; length 5.15 

Threaded Brass Rods 
Sold in 6" lengths only. 
M8032 8 -32" thread $.08 
M0032 0 -33" thread .00 

Alcohol Blow Torches 
Rest made. t; Ive intense 
hot flame. Great for fine 
work, 
M898I r" Torch ...S.85 
M8982 .1" Torch .50 
M4104 Rosin Core Solder. 
A non -corrosive solder 
with flux inside. 
10" feu ̂ eh t In 

Tropaformer " Rasco" Switch Paints 
The only scientific inter Nickeled and polished. 
mediate Super- lteterodyne M301 % "0.0 ", 6 -32 ". 
transformer. It combine tor. S IF 
transformer and condenser M304 'k"."dia.. ?5" 
and enables the transform- hick. 6 -3_ doz.... .18 
er to be tuned to the tines M305 'á" dia.. 3 -16' 
degree. :P dial Included hick, 9 -36 ", doz.... .18 

in price. M35I0 Trope- M375 Switch stop "74" 
n 'o- ,..... ,a, es +v ',...,. ..."i. ........ 

-tai iu!1; /1 lñ % 
r 

Moulded Dials 
)ply very best grade, 
(moiled. Bushings abso 
utrlr true. Dials cannot 

stubble. Letters Inlaid in 
:ut white enamel. Al. 
Hain ,tor 'í shaft. 

M3074 Dial 2" ....5.29 
M3075 Dial 3" 25 ... . 

M3n76 DI,l ," .49 

Tuned Radio Free. Kit 
Build your eon Nentro 

-dyne or Timed Main Ere 
mimes. but with this kit t 

Contains 't 11.F. low -lo,. 
rolls, :: lua -loses cundca 
sers .(1005 attached. .tlst 
illus. book. 
M8778 Radio Promote 
Kit CI 86 

Throw Switches 
Mounted on composition 
block. Small enough for b 

all Naito purposes. 
M4100 Single Pole.. S.25 
M4101 Doable Throw 

Rlncle Yo'r 5.35 

Bakelite 180° Coupler 
De Luxe Style 

Tubes of natural color 
I ukelite, wound w t t h 
green silk wire, Cast eh': 
min inn bracket, lí" heft. 
Primary 1:; taps. 180 to :0 meters. 
M3150 Coupler ....52.35 

lacks and Plugs 
ß e s t materials. Silver 
rooted,. Factory making 
Postal Telegraph lacks, 
makes these. 
MI600 T ark 4 springs 5.65 
MI001 Jack 2 springs .75 
M1002 Jack 3 springs 8q 
M1803 Floc 35 

Cord Tip lack 
Takes place of bonito,: 
puss. Cord tip fnrmh' 
gripped by Jack. Made of 
brass nickel plated. Sere e 

soldering es nerescal err rra 

M1500 Cord tip jack. 
Each S 15 

Series Parallel Switch 
quick change from one 
circuit to another. Black 
rrnnosltlon knob, nicks, 
plated fittings, Blair 
radius 1P.". 
M2950 Series Parallel 
switch S 25 

.... 

V 
310 y, 311 309 308 

---i 
I 

n' may, ¡ f ' I ,. 

Duo -Spider Ctil 
Melotone Loud Speaker 

Iteht popular loud speaker 
Fibre horn, heavy metal 
base, fire ft. cord. Nickel 
,.00sm eek. Gnatast tone. i 
(adjustable, talker. lbw( 
length 1116 ": bell 0 %" 
total height li ". 
M255 Melotoic Speak- 
er $4.00 

Tinned Nickel Lugs 
UI our lugs are tinned. 
M310 Bras: Lugs far No. 
S screw. doz. S 10 
M31I Copper Lusts for Nos. 
r and 8 screws. loz..5.10 
M309 Copper Lugs for Nos. 
I. 6 and 8 screws. doe .. IO 
M308 Copper Lug for 6-32 
sere,,. don.. 10 

Wood Cabinets 
Ugliest grade m'l'ois n 

cabinets made. 'Pop I. 
tinged. Slade of '1." stock 
M710 Panel. Txtn" $2.60 
M7í2 rancl. 7x12" 3.00 
M714 Panel, 7x11" 3.15 
M718 Panel. Tx I6" 3.40 
M72f Panel. 7x21" 3.75 
M724 Panel. 7v. t" 4 20 

Collapsible Loop Aerial 
' 2' high, 26" wide. Ile 
i racy cast base upon wile) 
loop turns easily. Wind 
to g consists of special mul 
bile stranded wire. Loop 
easily folds to fit into 4' 

tube. Bard robber Ingo 
lation. M2610 Collapsible 
're, Sa 75 

"T" Wire Connectors 
This big little article 
solves all troubles when 
making T" wire miner, 
[ions. Stade to take 1/16" 
square or round has -bar 
wire. Can he attached 
with a pair of pliers. 
M2975 "T" Wire Con. 
nertors. 12 for SO,e5 

Nickel Screws 
For Reinarte. circuit. 200 - 

\fade of brass, nlekel 000 meters. 19 taps. Size 
plated. Flat and round pi,. item.; 1T,k^ cotter 
head sb'le. Any thread opening. Coil Is firm and 
rap to 10/32 ". will oat fall apart. 

Price, '4 ", 7e ". 'Si" M2650 Snider Coll $1.15 
long, dozen S 15 M2660 Coil for panel 
Price. - " and I" amounting. 225-600 met- 
ben,. n ...... .5.30 ors Si 0' 

THE "LOLOS EXPLORER" 1000 MILES 
ON LOUD' 

V 
STATIONS LOGGED ON 

' LOLOS EXPLORER" 
in 2 hours at New York City 

Deal 
Station Settings Location 

SPEAKER 
' 

s 

. 

.. rt 
q 
, 4er 

a 11.11 ß.1,t 

\ '' j 
.i r ó r,iS ^ j 

{ J ¡Fri :. 
- ' a1 \ ti' " - \ 

_ 
, \ 

', 
M6996 

List of Parts 

Lä- 
° 

e _ 
é 
a 

.. 1 7,* 

c r F;' , 
e a a 

_ 

ri 

3 '.i ñ 

=.... ,.. d 

\\'Jz 72.65 
\VHAF 86177 
q'FBH 65 21 
\VFA\I 55118 

\VOAO 73 40 
\VLBH 75143 

\\'JY 72 52 

\. 1 V. City 
N. Y. City 
N. Y. City 
St. Cloud, 

Minn. 
N. Y. City 
Chicago, 

Ill. 
N. Y. City 
Pitts - 
burgh, Pa. 
1 ?iglu, 111. 
N. Y. City 
N. Y. City 
Cleveland, 

Ohio 
Philadel- 

phis, Pa. 
Chicago, 

111 

Devon- 
port, lotva 

LOUD 

... _. C :ec_ ___ - ., .a 

Hl.lti, is u t -tithe set that is positively a "knock-out." It is 
of the latest low loss type throughout. It contains a low 
loss 3- circuit tinier, a low loss Condenser, low loss Sockets. 

etc., and will bring in stations a thousand miles away on the loud 
speaker. See list of stations logged inside of two hours. This 
is not a newfangled new set, no latest revolution. no "wonder- 
dyne," no extravagant freak circuit. instead, it is a good, old- 
fashioned 3- circuit set, but it reduces all the previous known losses 
to practically zero. 

Its great secret lies in the fact that practically all losses are 
done away with and that the greater part of energy heretofore 
wasted in similar sets is conserved -hence the astonishing result; 
possible with this scf 

By means of the low loss 3- circuit Tuner and the low loss 
Condenser the set has razor sharp selectivity; that is why we 

LDKA 

q'TAS \\( ;BS 
\VIIN 
\ \'JAX 

\VIT 
KYW 

wOC 

ALL 
SPEAKER 

70 

67 
67 
72 
88 

75 

78 

83 

ON 

32 

25 
30 
39 
48 

83 

93 

74 

furnish verniers, and even these must he handled carefully as 
distant stations can be brought in or lost by a 1 /61 -Inch motion of one of the dials. 

The great outstanding merit about this net is that it will rut right through locals and bring in 
distant stations. Moreover, as the chart shows, you 

settings, 
an log stations and as there are only two dials 

p:u 
the 

always unto in stations h at 
to 

the same Dore you bare wrought 
to At Wa Phu advertised. We set mines you with r11 parts, even the acrews, 

cabinet, 
ate assemble, 

ehlrh can be dyne within two hours. There Is nothing missing-mahogany cabinet, n drilled panel, 
and baseboard are all Included. All you have to get. i three tunes, and "4" and II" Batteries, 

t-e ham never tested :m outfit more suitable for long distance which are not included in the price. 
eve broadcast reeept ion, and guarantee the "Lo Los Explorer" In errry respect. Tour money refunded 

battery tidies. 
if this set is not entirely sat i ;factory to-):yu to all respects. Works equally well on 201A or dry 

1 "Gen-Win" Lou- Loss Coupler; 1 7x18 Mahogany Cabinet ; 

1 7x18 Panel already drilled 1 Baseboard; 2 "Calibrated 
Somerset" Audio Frequency Transformers; 1 "Certified" Low 
Loss Condenser; 2 Rheostats; 3 Bakelite Sockets; 2 -3" Dials; 
3 Jacks; 7 Binding Posts 1 Grid Leak and 

Sockets; 2-3" 
1 

.0G025 Condenser 2 Dial Markers; 2 RASCO Verniers; _' 

Angle Plates IO ft. Bus Rar 1 Switch; 1 Bakelite Binding 
Post Strip; 7 Binding Post Name Plates; 24 Screws 

' 
1 Set 

of Directions. Total Price of Goods 4îi 71 

OUR PRICE 30.25 I MPORTANT-No technical knowledge required to build this sot. Directions are so explicit. so 
imple. so clear that a 12 year old boy con readily put our set together. 

New 1925 "Rasco" Catalog "'z Wanted 
This Company is always in 

the market for new ideas. Any 
small specialties in demand by 
the radio fan will be highly 
welcomed by us. Some of the 
articles shown on these pages 
originated with our customers. 
whom we said well for the 
ideas. Send your sketch or 
model addressed to Research 
Department. e!o this Con, 
pang. 

SPECIAL 
Genuine RICO 2000 
ohm double head see. 
Standard phone with 

,. i 6 -foot cord. Trinole 
i, a type. Regular price, 

. 

It* 
J $9.00. Our special 

I 

prier. M6060. 

C 
- 

$2,50 \ la, i :. is i! 1 n 
M11(1065 at i... 

CONTAINS 75 VACUUM TUBE HOOK -UPS, 300 ILLUS- 
1 TRATIONS, 500 ARTICLES, NOW 100 PAGES 

All Armstrong Circuits: These important circuits are ex- 
idaincel clearly, all values having been given, leaving out nothing 

R 
that could puzzle you. 

Just to name a few of the Vacuum Tube circuits: The V.T. as 
a detector and one-step amplifier; all Armstrong circuits; one-step 
radio frequency amplifier and detector; three stage audio fee- 
luency amplifier; short wave regenerative circuits; 4 -stage radio 
frequency amplifiers; radio and audio frequency amplifier, Join(- 
lively coupled amplifier; all Reflex Circuits. 

A POSTAL 
."CARD 

- 

BRINGS IT 

RADIO SPECIALTY COMPANY, 98 PARK PLACE, NEW YORK CITY 
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MELOTONE Cabinet SPEAKER 
Aristocrat 

Model 
$35.óa 

Fully Adjustable 

Within the hush of luxurious drawing rooms, on that correct console near the grand piano 
graced by the carelessly flung Belgian tapestry, you will find the MELOTONE, a flattering 
reflection of one's good taste in art, and sound technical judgment in radio loud speakers. 
For MELOTONE, America's most exquisite cabinet speaker, is not alone the perfection of an 
artistic creation, but a sound product of a three -year test by our research engineering depart- 
ment. MELOTONE brings to you the truest replica of speech and sound. Each delicate 
shading of the human voice, every note and enchanting shade of music, comes to you through 
1bIELOTONE'S throat with the fidelity of an echo, the truth of America's finest, most perfect 
loud speaker. 

PHONOGRAPH 
ATTACHMENT 

Fully Adjustable. Finest on Earth 
It is now really possible to make a perfect loud 
speaker out of your phonograph. The engi- 
neers who spent six months in developing the 
MELOTONE Phonograph Attachment an- 
nounce it as complete under every test. 
Signals are reproduced clearly, sweet- 
ly and with a stirring resonance. 
No distortion. Excellent vol- 
ume. Not a trace of hoarse- 
ness or rattling. 

This MELOTONE Unit insures the perfect 
tone. It is the famous unit which has 
brought the MELOTONE ARIS- 
TOCRAT CABINET SPEAK- 
ER world wide praise. At- 
tach a MELOTONE to 
your talking machine 
today -then listen! 

$7.50 

F 

"RICO" \. 
FONEKUSHIONS SPONGE RUBBER 

.. 

6his mt Replaces 

"RICO" CLD Tl_f+L 

STRAIGHT LINE CONDENSER 
A condenser makes a lot of difference in 
your set. Why not use the best? 
RICO requires two- thirds less space than 
the mesh type, is marvelously low loss 
and is DUST -PROOF. Adaptable for 
any circuit .00025, .0005 or .001 mfd. 
Complete with dial $1.75. Without dial 

-$1.50. 

Made of soft, velvety sponge rubber, thye fit any phones 
and make listening in on a headset a genuine delight. 
Be sure to get the original -look for the name "RICO." 

RADICá 
133 DUANE 

C NEW YORK 
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S 
SUPERIOR TO SUPER-HETERODYNE 

The experts were astounded. But they had to admit that the 
TROPADYNE CIRCUIT does the work of 8 tubes with SIX! 
It sweeps the country at your will and brings in all stations 
on an indoor loop. 

Imagine the money -saving to you when 6 tubes 
do everything the 8 -tube set tries. Cheaper to 
build at the start, costs less to maintain and 
always easier to operate. TROPA- 
DYNE with a giant power and the 
sensitivity of a scientific instru- 
ment is truly a wonderful 
value. 

T h e complete TROPADYNE 
KIT contains the necessary 
parts with complete set of 
instructions and illus- 
trations. Itcosts only 
$28.75. See it to- 
day at your 

dealer's, 

RICOFONES 
Finest Phones Made 

Even if you had the best set in 
the world, the quality of your 
reception is up to your phones. 
Hence RICOFONES. If you 
haven't the best set in the world, 
RICOFONES can do even more 
for you. Their clear musical 
tone have helped establish radio 
as a fine source of entertain- 
ment. Results are better with 
Rico Phones. After all, your set 
deserves a pair. And the price 
is $2.95. Is there any reason 
for paying more ? 

RICOFONES are guaranteed ex- 
actly matched in tone, every pair 
is fully tested. The famous 
RICO patented features are con- 
tained. Expert supervision, quan- 
tity production, and selected ma- 
terials has made RICOFONES 
the outstanding radio value. 
Built robustly, they stand up and 
carry their mellow sweet tone 
truthfully. 

TROPAf ORMERS 

The TROPAFORMER is 
the heart of the famous 
TROPADYN E circuit. 

TROPAFORMERS are the 
best long wave transform- 
ers because they can be 
TUNED. 
A RICO straight line con- 
denser is built into every 
TROPAFORMER. It is 
this feature which makes in- 
dividual tuning possible. 

When TROPAFORMERS 
are first installed they are 
TUNED to be matched. 
They need not be touched 
again thereafter, as the bal- 
ance is permanent. The im- 
provement in results will 
surprise you. Distances you 
have never been able to get 
will come in easily. 

Your dealer also sells TRO- 
PAFORMERS separately. 

RICOFONES ARE GUARANTEED ABSOLUTELY FOR ONE YEAR 

We are absolutely the largest manufacturers of tri -pole pull phones in the world. 
If your Dealer cannot supply any of these products, order from us -using 

INDUSTRIES CORP. 
STREET 
CITY 

° 
It N3 d 

°® 

° 
_= o 

e 
Radio Industries Corp., 

coupon. .04' 133 Duane Street, N. Y. City. 
Gentlemen : 

o As my dealer cannot supply me, kindly 
ship me the following material for which I 

will pay postman on delivery. 

Ft 

moo° Name 

® Address City State 
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Here's the right way 
to investigate a radio instrument 

It's one thing to hear a radio instrument give an impressive per- 
formance in a dealer's store or someone else's home, but entirely 
different to get thoroughly satisfactory results in your own home 
with your own operation. 
Thousands of folks have spent their good money for radio outfits 
that are not delivering the results they had hoped and expected 
to receive. 
Ozarka Radio Instruments are sold on the results they actually 
show you in your own home. The Ozarka representative brings 
the instrument to your home and sets it up, supplying the bat- 
teries, the aerial, and all equipment for the demonstration -from 
that point on the instrument is yours for the evening. 

Tune in yourself - let the wife and chil- 
dren tune in. Test for Tone, Volume and 
Distance and then - decide if it give the 

radio results You want 
If you invest in an Ozarka Instru- 
ment, our representative installs 
the equipment and leaves it in 
perfect, working order, and is 
always near at hand if some little 
problem comes up that you can't 
figure out for yourself. 
Through the Ozarka Plan of 
demonstration in the home, peo- 
ple are finding that Ozarka gives 
the radio results they want -at 
far less expense than they thought 
possible. 
We predict you will be greatly 
pleased with the easy- tuning 

Ozarka -it gives wonderful sat- 
isfaction as a radio instrumer.t 
for the whole family -but you 
will be the sole judge as to 
whether you want it or not after 
you hear it, after you swing the 
dial yourself and know exactly 
what Ozarka will do in your own 
home. 
Let us know you are interested 
in hearing Ozarka in your home, 
and we will make the arrange- 
ments. Send for large illustrated 
book No.200 and don't fail to men- 
tion your county when you write. 

This button identifies Ozarka repre- 
sentative in your city -is your assur- 
ance of complete radio satisfaction. 

6 -Year Old Children 
readily "tune" OZARKA 
Here's what one youngster did: 

Ottawa, Ill., Oct. 13, 1924 
Ozarka, Inc., Chicago, Ill. 

Dear Sirs -On October 7th, at 6:45 
P. M., I had completely set up my 
Ozarka No. 201 and began tuning in, 
hurriedly, on account of a meeting 
which I had at 7:00 o'clock sharp. 

My son, six years of age, watched 
me while I was tuning in. and after I 
left he was able to tune in seven (7) 
stations very plainly and entertained 
his mother until his bedtime at 8 P. M. 

Since that time he has been able to 
manipulate the instrument very satis- 
factorily. Yours very truly, 

E. T. EBERSOL. 

We need a few more men 
in counties where we have no 
Ozarka factory representative 

Get in your mind these details: (1) A remark- 
ably efficient radio instrument, (2) well adver- 
tised to the public, (3) sold at an exceedingly 
low price -and you get some idea of the oppor- 
tunity that exists in the sale of Ozarka Radio 
Instruments. 
It differs greatly from the ordinary fob of sell. 
ing. The Ozarka man arranges the demonstra- 

tion but the instrument "does the 
talking" and its performance 

04' is what makes an easy sale. 
We have trained 3100 Ozarka 

X414104 lJl0 factory representatives in 

n/1 
tthhoerior 

apable. in a short 
Y time, of assembling Ozarka in- 

struments, installing the com- 
plete equipment, and qualified 

to wear the Ozarka button. 
The right man soon becomes the 

sole Ozarka representative in his 
territory and makes an excellent 

income, because so large a percentage of his 
demonstrations lead to sales. A small invest- 
ment is necessary. Experience in selling is valu- 
able but a willingness to learn is necessary. A clean 
record and a good reputation locally are essential. 
If you're interested in the possibilities as outlined, 
write and tell us about yourself, who you have worked 
under during the past five years, and be sure to give 
the name of your county. We will send our Ozarka Plan 
Book No. 100. It may prove to be the most important 
thing you ever read in your life. 

ZARKA INC. 80 Boule aTton Chicago. 
www.americanradiohistory.com
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Radio, the Phonograph and the Theatre 
By HUGO GERNSBACK 

TO THE student of history, the evolution of utilities is well 
understood and, as a rule, can be charted in advance. 

When our only means of transportation was the horse - 
drawn vehicle, the railroads suddenly appeared. Immediately 
cries went up that the horse -drawn vehicle was doomed to 

meet its death. But, decidedly to the contrary, there are more horse - 
drawn vehicles in use today than there were when no railroads ex- 
isted. In other words, the railroad has supplemented the older form 
of transportation and created- new uses and new business for it 
which were not dreamt of before the advent of the steam car. 

Not so many years ago, when the telegraph first appeared, it did 
a great business. Then the telephone came along and at once the 
cry went up, as usual, that in a few years the telegraph would be 
obliterated. As people could talk together, they certainly would 
not waste the necessary time to telegraph and send long messages, 
when the spoken word was so much cheaper. The prophets, how- 
ever, were wrong, as usual, and the telegraph business today, 
despite the "telephone, is thousands of times larger and does more 
business than it did before the advent of the telephone. It is just 
another case of one utility aiding and enlarging another. 

When the bicycle first was invented, everyone hailed it, until the 
automobile came along. And then again the cry went up that, surely 
the bicycle -"which is nothing but a fad, anyway" -was doomed. 
As the people could ride in automobiles they certainly would not 
ride on bicycles. Again the prophets were wrong. As any statis- 
tician can tell you, there are today actually many times more bicycles 
in use than there were before the automobile. But wiry- go on with 
a long list? It becomes monotonous in its sameness. 

This introduction is given simply because, in 1922, the usual cry 
went up that people with radio sets in their homes would have no 
more use for the phonograph, and that the latter would soon disap- 
pear from the face of the earth. 

Great was the shout that went up, three years ago when broad- 
casting first appeared, from all phonograph manufacturers and 
dealers, and their gloom was matched only by their short- sighted- 
ness. Many articles appeared in the leading journals, particularly 
those devoted to the phonograph interests, depicting dark and dismal 
views upon the future. - 

It is interesting to note that available statistics now show that 
there are more phonographs used at present than before the advent 
of radio, and that more records are being sold than at any time 
during the history of the phonograph. 

IN THE June, 1922, issue of R uio News, the writer made the 
following predictions, which are interesting now, chiefly be- 
cause of their fulfillment. In that issue, the writer said as 

follows: 
"It costs money to buy phonograph records once you have 

the machine. It costs nothing to have all the music in the world 
which you desire, once you have a radio outfit. But there is 

no reason in the world why the -two should not get along har- 
moniously, even as conditions SIFO at present. 

"You will no doubt find, during the 'next two years, that 
every phonograph store will be selling radio appliances. In 
many cities throughout the east they are already following such 
a plan, having been driven to it by a slump in business. The 
leading phonograph trade journal now has a radio section. The 
logical upshot of it all will be met when the phonograph inter- 
ests, instead of opposing radio, open their arms and welcome it. 

"This is precisely what we are coming to. The machines of 
the future will serve the double purpose of record -music and 
radio. Thus the public will be given a new incentive to buy 
phonographs, which incentive seems to be lacking at the present 
time. The more the two can be cemented together, the better 

the results, not only for radio - which does not need any assist- 
ance -but certainly for the phonograph." 

The preceding paragraph is interesting, because this very prediction 
has come true. The Largest phonograph manufacturer in the country 
is actually making a phonograph now that has space for a radio 
outfit, while another very large phonograph manufacturer is equip- 
ping his product with a set made by one of the largest radio manu- 
facturers in the country. 

We may, therefore, say that the writer's prediction that the radio 
and phonograph industry would be welded together has become an 
accomplished fact. 

A few weeks ago, on New Year's Day, there arrived the big 
event for which the entire radio industry had been waiting, namely, 
the advent of ;-rand opera stars into the field of radio entertainment. 
John McCormack, famous concert singer, and Lucrezia Boni of the 
Metropolitan Opera Company, through the courtesy of the Victor 
Talking Machine Company, broadcast to an audience that is variously 
estimated as being composed of from six to eight million listeners. 
It is also estimated that the broadcasting of these two artists sold no 
less than 150,000 phonograph records of the selections they sang be- 
fore the microphone. We do not believe that manufacturers of phono- 
graph records, in their wildest dreams, before the advent of radin, 
ever imagined that they could sell as many records during one 
single occasion as they did on this one. And so it goes. 

THE latest ravings are from the theatre. The theatre has as yet 
not learned its lesson from the phonograph manufacturers, and 
when, during the broadcasting of the stars just mentioned, 

on January 1st of this year, half of the theatres in New York 
were empty, the theatrical magnates at once had a baci case of 
nerves, because they claimed that their theatres stood empty while 
people stayed at home and enjoyed the free radio concerts. 

So far, the theatrical interests hays always worked against any- 
thing connected with radio. Some of them go so far as to forbid 
their actors appearing before the microphone. Others, if allowed 
to broadcast a play, find it necessary to pay their actors double 
salaries if such a play is broadcast. It is about time that the theatri- 
cal interests learned that they cannot fight radio with such prehistoric 
weapons. The thing to do is to work with the radio interests, as 
the phonograph interests have found it profitable to do. 

The writer has not changed his mind since 1922. In June of 
that year, in RADIO NEWS, page 1146, he broached the subject and 
said as follows: 

"Of course, any one who thinks about the matter calmly 
must appreciate the fact that, if anything, radio certainly gives 
the theatre, the actors and the singers the best possible adver- 
tising medium. One surpassing their best imagination. Think 
of an audience of 300,000 people listening to a singer! -What 
better advertising could there be? And some of these 300,000 
people, when they get to town, as they invariably do, will wish 
to see and hear that singer in person. The radio audience is 
not always a radio audience; it frequently becomes a theatre 
audience as well. To think that a radio man is shut in all the 
year around is ludicrous. 

"Even the most ardent radio fan, after listening in for five 
or six days in the week, will wish to go to a show on the 
seventh day. One of these days the theatrical interests will 
wake up to the fact that in radio they have the greatest pos- 
sible and the very cheapest advertising medium ever available 
to them." 
What was true in 1922 is even truer in 1925. 

1623 
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Marconi's Radio Beam Transmitter 
Bv LIEUT.-COL. CiriETWODE CRAWLEY, M.LE.F. 

Showing how the radio waves travel out from a beam transmitter. All the energy is concentrated into a beam instead of being dissipated in 
all directions, and consequently the signals carry farther. The shaded area shows the surface covered by the waves. 

INCE the first announcement a few 
years ago of the beam transmission of 
radio, the savants of the art have con- 
sistently predicted that the future 

would find this form of communication be- 
coming constantly more important. 

The first step in this direction is the 
letting of contracts by the English govern- 
ment for the erection of several beam sta- 
tions through which they hope to keep in 
constant touch with the Colonies. One cir- 
cuit will connect with Canada, another with 
Australia, and a third with South Africa. 
One of the most important points in the 
contract is the stipulation that the spread 
of the transmitted power shall be confined 
within 30 degrees of arc. The use of the 
stations will be confined almost wholly to 
state purposes. 

It is a long step from the old Marconi 
10 -inch spark coil and the first "s" to cross 
the Atlantic to the present -day long -wave 
high powered stations. And it is almost as 
long a step from the high powered stations 
using their hundreds of horse -power to the 
present -day short -wave beam stations using 
only a fraction of the power and working 
greater distances. 

THE FIRST LONG -RANGE WORK 

The first long -range radio telegraph serv- 
ice was that established by Marconi in 1902 
between stations in England and Newfound- 
land, which were installed with quite small 
power, in fact, about the same power as that 
proposed for the new "beam" stations for 
the English government. But this trans - 
Atlantic working 22 years ago could not by 
any legitimate stretch of imagination be 
called reliable. It was very slow and only 
possible at all under good atmospheric con- 
ditions. In fact, it was distinctly unreliable, 
but it was the brilliant opening of a com- 
pletely new system of world communication. 
From that date the technique of long -range 
working has progressed steadily, if not quite 
so rapidly as was at first anticipated. At 

fiEst, indeed, The very wonder of the achieve- 
ment threw a glamour óver its future, espe- 
cially whendescribed by those whose warm 
imaginations were untrammelled by the 
colder facts of technical knowledge. 

Until now,, neatly all improvements at 
the transmitting stations have involved the 
use of more and more electrical power ; in 
fact, the 30 horse -power first used for trams- 
Atlantic communication has now been in- 
creased tenfold, and this although the sensi- 
tivity of the receiving instruments has been 
enormously improved. At the present mo- 
ment the Eno hsh government is erecting at 

Rugby one of the most powerful radio 
stations in the world. 

This steady increase of power has pro- 
duced a very Marked improvement in the 
efficiency of communication, so that now 
trans -Atlantic working is reasonably reliable 
and the speed of signaling has been increased 
about tenfold,, which makes the service com- 
parable with that given by cables. How- 
ever, there are only two stations its England 
capable of providing a satisfactory long - 
range service -the Post Office station near 
Oxford and the Marconi Company's station 
at Carnarvon- The Oxford station carries 

Senatore G.- Marconi on his yacht "Electra" which he employs solely for carrying out tests in 
radio. The "Electra" is completely equipped with experimental appartaus. 
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out services with Canada, Egypt, and with 
ships ; and the Carnarvon station works with 
America. 

FACILITIES IN OTHER COUNTRIES 
This state of affairs compares most un- 

favorably with the facilities for long range 
radio communication in the United States 
and in France. The United States has 13 

large stations, and France has five, apart 
from stations in their possessions overseas. 
Five of the United States stations are 
worked by private enterprise and conduct 
services with England, France, Germany, 
Norway and Japan, the eight other stations 
being- worked by the government for state 
purposes. Two of the French stations are 
worked by private enterprise and conduct 
services with the United States, Argentine 
and Syria, the three others being worked by 
the government for state purposes and com- 
mercial services to French possessions 
abroad. 

In Italy there are two large stations which 
communicate with her Colonies and with the 
United States, and in Germany there are 
three, which are used principally for com- 
munication with the United States. 

Such, then, is the position at the moment 
as regards facilities for long range radio 
communication with the principal countries 
in the world. 

THE BEAM SYSTEM 
At this juncture Mr. Marconi made known 

the results which he had recently obtained 
with the beam system, and in July, 1924, the 
government entered into an agreement with 
the Marconi Company for the erection of a 
beam station for communication with a cor- 
responding station in Canada, with provision 
for its extension só as to provide similar 
communication with corresponding stations 
in South Africa, India and Australia. 

The beam system is an arrangement for 
transmitting radio signals on short wave- 
lengths in the form of a beam, somewhat 
similar to the searchlight's beam of light 
waves. 

THE USE OF SHORT WAVES 
The lengths of the waves used by Marconi 

for signaling over long ranges were about 
100 meters, whereas those used by the latest 
long -range stations are as great as 20,000 
meters, and the power used by Marconi was 
about 20 kilowatts compared with 500 to 
1,000 kilowatts used by some of the present 
large stations. 

1625 

The Marconi parabolic rotating beam transmitter at Inchkeith Island. Signals can be trans- 
mitted in any direction desired. 

Short radio waves were used by Hertz in 
his classical experiments at the birth of 
radio, nearly 40 years ago, and about 10 

years later were used as a beam by Marconi 
at his first demonstrations in this country, 
after which the rapid and spectacular prog- 
ress made with long wave working, com- 
pletely overshadowed those early results, and 
diverted research into channels which have 
given us the long wave high -power station 
of today. Nothing further was done with 
short wave beams until 1916, when Marconi 
again returned to his long abandoned investi- 
gations, in connection with certain war re- 
quirements. 

CONCENTRATING THE BEAM 
In his present beam system the reflector 

used at the transmitting and receiving sta- 
tions consists of a number of wires placed 
parallel to the aerial and spaced around it 
on a parabolic curve of which the aerial 

The high 
powered Mar- 
coni Company 
station at Car - 
narvon which 
handles traffic 
w i t h t h e 

United States. 

forms the focal line. The power input will 
be at least 20 kilowatts, and the emitted 
wave concentrated within 30 degrees. The 
station for communication with Canada will 
he able to communicate each way at a speed 
of 100 words a minute, exclusive of repeti- 

The Type of Marconi Beam Receiver de- 
signed especially for use on shipboard. 

tions, during a daily average of 18 hours. 
Additional units are to be similarly guaran- 
teed, except that the periods of working with 
South Africa, In(lia and Australia are to be 
respectively 11, 12 and 7 hours daily. 

The speed of working contemplated is thus 
much greater than would be expected from 
high -power stations, as high speed signaling 
is facilitated by the use of low power and 
short waves, but the daily average periods 
of working are smaller than would be ex- 
pected from high power stations, as the 
intensity of signals on these short waves 
varies inversely in proportion to the mean 
altitude of the sun when above the horizon ; 

(Continued on page 1777) 
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The Naw World Wide Ra 
B9 Cd Ka SPEtVCER, U. S. N. .. . F. 

Net 

Temporary Navy radio station at Balboa, Canal Zone. This was built during the war and is now being used by the Navy Department to relay messages to Naval ships going through the Panama Canal. 

fl review of the progress of radio in the U. S. Navy. At present there are forty -four high -power 
Naval stations which constitute a complete communicating circuit that spans the globe. Many 
of the stations are employed for handling commercial traffic as well as the official communications. 

AUNIV of talking planets - 
oozing wave- lengths flashing from 
solar system to solar system ! In- 
dustry in the air -air commerce - 

war in the air ! 

All these will come -and more. Radio 
will bring them. In radio there is a nucleus, 
and radio is yet in its infancy. Our con- 
ception of radio is yet hazy and will con- 
tinue to be for many years to come ; its 
metamorphosis since Marconi started tinker- 
ing with his little machines in 1899 proves 
that. 

The first serious investigation, be it noted, 
was made in that year by the United States 
Navy. Until that time the Italian savant 
was unheard of by all of the world, but 
those of his own circle. These latter laughed 
at him. When lie came to this country with 
three of his sets for the purpose of report- 
ing the International yacht races between the 
Columbia and the Shamrock, the Navy De- 
partment detailed four officers to observe 
and report upon the workings of these in- 
struments. The reports were so promising 
that two ships and a torpedo boat were 
placed at the disposal of Mr. Marconi. From 
that time on the science rapidly progressed 
until today we have : radio telegraph, radio 
telephone, radio compass, radio sonic depth 
finders, sound telegraphs and even radio pic- 
tures. A radio epoch, indeed! 

A REVIEW 
To the lay mind the radio has been and 

will be no more than it is, a means of com- 
munication. To the great minds now ex- 
perimenting, radio is a force which will rule 
the air, the land and the sea within 25 years. 

Already the giant vessels of the air are suc- 
cessfully operating on long flights by means 
of radio ; submarines have been doing that 
since the World War ; what radio is to the 
land and its inhabitants is obvoius, and its 
name is a household word, as common as 
the telephone, which is not yet a centenarian. 

The electrical communication systems of 
the world are a development of the present 
half- century, revolutionizing the speed and 
convenience of human effort. They have 
brought about greater understanding between 
widely separated peoples, and have assisted 
in bringing about equality of individuals. 
In the words of Commander S. C. Hooper, 
of the United States Navy, whose authority 
on radio cannot at the present day be dis- 
puted: "Radio, as a means of circulation of 
intelligence, is a necessary adjunct to states 
manship in bringing about a solution of the 
world's great international problems. It is 
indispensable in keeping humanity informed 
through the press of all the happening of 
all the nations, cities and peoples of the 
world: It is essential to business competi- 
tion, and is a part of the very home in the 
provision of comforts and facilities neces- 
sary in this age and generation. It is vital 
for military efficiency." 

It is well here to note of what intrinsic 
value rapid electrical communication may be: 

Increases national military security; assists 
in education from scientific attainments; adds 
to personal convenience and happiness ; neces- 
sary in connection with business and trans- 
portation ; aids navigation, safety at sea and 
safety in operating railways ; improves the 
common understanding and thereby lessens 

wars ; increases business ability through keep- 
ing the world informed of events and condi- 
tions of business securities ; vital to the 
national unity and efficiency. 

These eight foregoing reasons why radio 
should be and is being developed by the 
United States Navy are self- explanatory. 
Because of them, the Navy Department has 
seen fit to devote much of its time and the 
time of the men under it to the progress and 
development of radio and radio schemes. 

Nineteen hundred and one ushered in the 
first trans -Atlantic radio signal. Fourteen 
years later we were told through the news- 
papers of the first trans -Atlantic radiophone 
speech. Today there are 44 high -power radio 
stations; 8,000 sea -going ships equipped with 

Naval radio operator taking "relays" in the 
wire room at the Arlington radio station. 
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radio ; between 700 and 800 medium and 
low -power shore radio stations ; and roughly 
20,000 amateur transmitting stations in the 
world, and nine- tenths of all these are in the 
United States. 

Up to the beginning of the World War, 
the principal application of radio was for 
exchange of traffic between ships and the 
shore. During the war the applications of 
radio for aiding navigation, trans- oceanic 
communication and for aircraft were devel- 
oped to a considerable degree, and since 1920 
the radio telephone broadcast has been 
added. The broadcasting of pictures has 
been completed, experiments on sending 
radio -moving- pictures are being made. There 
are countless other radio achievements left 
yet to complete the art. 

CABLES SUPERSEDED 

The trans- oceanic traffic of radio and 
what it is doing to the cable system is aston- 
ishing. The trans -oceanic traffic of the 
world amounts roughly to one -half billion 
words per year. The total trans -ocean cable 
mileage is about 300,000 ; the trans -ocean 
radio circuit mileage, 135,000 miles or two - 
fifths of the cable mileage. 

Cables operate both ways at the same 
time, each cable handling about 50,000 words 
per day, or 25,000 words per day in each 
direction. At the present writing it is the 
information that the cables are busy at about 
60 per cent. of their capacity. 

The best equipped radio circuit, officials 
of the Navy have discovered during recent 
surveys, can carry about twice the traffic 
of the best equipped cable circuit under good 
atmospheric conditions, and an equal amount 
under average conditions. This proves the 
superiority of radio over cable systems. 

The Navy operates high -powered govern- 
ment traffic and press between Washington 
and the strategic possessions of the United 
States, including the Philippines, Hawaii, 
Alaska, Porto Rico, Guam, Tutuila and the 
Canal Zone, relaying through west coast 
stations en route to the Orient. Including 
trans- oceanic traffic stations, aircraft and 
navigational aid stations and ship stations, 

The great radio 
station at Arling- 
ton, near Wash- 
ington, D. C. This 
station is one of 
the greatest 
achievcments o f 
the Navy. It is 
employed mainly 
for connecting the 
Navy Department 
with our Atlantic 
Fleet, and relay- 
ing messages to 
other Naval radio 

stations. 
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the United States Navy has the most com- 
prehensive radio system in the world. 

There are in all 95 radio compass stations 
throughout the world, of which 55 are under 
control of the Navy of this country. These 
stations are provided to assist the. mariner 
in closing the land during fog or poor visi- 
bility. They are also used extensively by the 
Navy to obtain the positions of vessels, enemy 
or friendly, at sea. In times of peace as 
ill times of war, these stations have been 
found to be of matchless value. 

Complex and complicated as the Navy's 
radio system may seem to the layman, it is 
by far the best system of communication 
that the Navy has. Its high -power circuits 

for communication with 
outlying possesions in- 

China has seen great development since the discovery of radio. 
Here is pictured a modern radio tower located in Pekin, China. 

c 1 u d es : Washington, 
using distant c o n t r o l 

transmitters in Arling- 
ton, Annapolis and Say- 
ville, to Porto Rico, 
Washington to Canal 
Zone ; Washington to 
Europe ; Washington to 
_Mare Island and San 
Diego ; Mare Island to 
Pearl Harbor, Hawaii ; 

Pearl Harbor to Manila ; 

Manila to Peking ; Pearl 
Harbor to Guam ; Pearl 
Harbor to Samoa, and 
Puget Sound Navy Yard 
to Cordova and St. Paul, 
Alaska. 

The Navy maintains 
medium power stations 
at Boston, Norfolk, 
Charleston, Key West. 
New Orleans, Great 
Lakes, San Diego, San 
Francisco and Puget 
Sound, for relaying mes - 
sages between low -power 
stations and ships, and 
for exchanging messages 
with ships at great dis- 
tances. The longest dis- 
tance over which direct 
connection is made is be- 
tween Manila and San 
Francisco, over 6,000 
miles, in which nearly all 
the eastbound traffic is 
handled without delay. 

Several of the high- 

power Naval stations broadcast press bul- 
letins each evening for an hour, for the 
benefit of ships at sea. In every ocean a 

ship may copy nightly the American press. 
The stations transmitting press are : San 
Diego, Arlington, Key West, Canal Zone. 

CHIEF FUNCTION 

The main function of the radio depart- 
ments of the Navy is to handle communica- 
tions. In times of war this is a work that 
has to be done rapidly and efficiently ; quick 
communication between the Navy Depart- 
ment, our fleets and our outlying posses- 
sions was one of the most important things 
during the world conflict, and will be far 
more important in the next war -if there is 

a war. 
Our communications in the Atlantic - 

speaking from the standpoint of the Navy 
Department -are carried on chiefly by 
radio. Radio in this sense is becoming a 

very formidable competitor of the thirteen 
cables connecting the United States with 
Europe. The Navy's main radio stations 
in the Atlantic are : Bar Harbor, Sayville, 
L. I. ; Annapolis, Arlington, Gayey, P. R.; 
Guantanamo, C. Z. ; and Panama. 

Bar Harbor receives all official messages 
from Europe, from the fleet in the West 
Indies and from the Pacific. Sayville is 
transmitting station for the fleet and a stand- 
by for Annapolis. Annapolis is our chief 
transmitting station to Europe and the 
Pacific, both Annapolis and Sayville being 
controlled from Washington, the actual 
operating of these stations being done in 
the Navy Department. The Sayville station 
was taken over during the World War and 
is now used principally for communicating 
with the ships of our fleet when they are in 
the West Indies. 

ADDED SERVICE 

All of the stations in the Panama Canal 
Zone are under the jurisdiction of the United 
States Navy, although there have been many 
changes made to gratify the desires of the 
inhabitants of the Zone, and the Navy De- 
partment has authorized our stations in the 
Zone to broadcast entertainment programs. 

In the Pacific the plight of the systems 
of communication is drastic. Only one cable 
connects the United States with the Far 
East, that of the Pacific Commercial Com- 
pany. Due to the fact that there is only 
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one cable, and this is out of commission 
most of the time, especially during the win- 
ter months, when it is most needed, radio 
has been little less than a God -send to the 
Far East and the islands of the Pacific. 

The American Navy has been instrumental 
in bringing the present systems of com- 
munication in the Pacific to their present 
high standard. At present it maintains sev- 
eral radio circuits across the Pacific, the 
giant of which, both in length and volume 
of traffic, is that from San Francisco to 
the Philippines. There are stations at Hono- 
lulu, Guam and Cavite, while reaching to 
the southwest we have Tutuila in the Samoan 
Islands. 

In Alaska we have as our principal sta- 
tions Sitka, Ketchikan, Seward, Kodiak, 
Cordova, Dutch Harbor and St. Paul. Our 
Naval radio station at Cavite is in communi- 
cation with French Indo -China and the 
Dutch East Indies, and we have commercial 
traffic agreements with the respective ad- 
ministrations. 

Practically all news service in the Pacific 
is handled over the radio by the Navy, as 
privately owned radio stations are not per- 
mitted to operate in the Philippines, the 
United States Navy must be depended upon 
to carry on all communications with the 
islands. 

But the systems of communication are not 
the only achievement of radio of importance, 
although they are the most important to the 
Navy. During the past 10 years commercial 
companies developed automatic printing tele- 
graph equipment for the transmission over 
land wires of typewritten characters from 
one point to another. Experiments conducted 
by the Navy. Department prove conclusively 

(11o1011oan 

The Navy's submar- 
ine sound apparatus. 
Note the model sub- 
marine (V -1) which 
is used to test appa- 
ratus. It runs on a 
circular track around 
the detecting instru- 
ments, while radio 
sound studems chart 

its movements. 
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that automatic printing equipment can be 
applied to radio as well as to land lines. So 
great is the faith placed in this new system 
that automatic recording telegraph equip- 
ment is being installed in our high -power 
circuits so that by a system of relays it will 
be possible for the transmitting operator at 
Bar Harbor to press a key marked "A" or 
any other letter, and immediately there will 
be received in Washington on the radio re- 
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The Olongepo 
Naval Radio Sta- 
tion in the Phil- 
ippines, one of the 
most powerful sta- 
tions in the Paci- 
fic. It handles 
traffic with the 
Naval station at Pearl Harbor, 
Honolulu, and the 

Pacific Fleet. 
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radio was only a possibility. Today it is 
a reality all because the Navy Department 
was thorough in its investigations. 

RADIO HISTORY 
When the Navy first took up the investi- 

gation of all- available types of equipment 
capable of transmitting pictures, sketches 
and handwriting, it dicr so with the aid of 
R. H. Ranger, inventor of note in moving 
picture apparatus. The work was carried 
on by the Bureau of Engineering and Naval 
Research Laboratories, and within a short 
time they succeeded in transmitting photo- 
graphs over a distance of 10 miles. Now 
these same pictures can be sent over 4,000 
miles with less trouble. 

The latest triumph in this connection is 
the sending of photographs from England 
to America by radio. From 17 to 20 minutes 
is required for the transmission of each 
picture. The importance of this work can- 
not be underestimated, nor can it be over- 
estimated for authentic signatures, photo- 
graphs and accurate messages, broadcasting 
of pictures of criminals, etc. Another year 
will, beyond a doubt, bring about an innova- 
tion of the art. 

Radio control of mobile bodies, recently 
perfected by the Navy, is perhaps the great- 
est asset to the department in time of war 
yet conceived. In conjunction with the work 
of certain inventors the Navy Department 
has developed a positive system for the 
radio control of moving craft. Experiments 
covering a period of two and a half years 

cording apparatus the same letter. This 
method will enable us to reduce personnel 
and the number of expert operators. Fur- 
ther application of this method will be to air- 
craft where the average pilot seldom is a 
good operator, the recording machine mak- 
ing up this. deficiency. 

The last three years have seen many 
changes in radio and radio equipment. Three 
years ago the transmission of pictures by 

Operating building, 
Wailupe radio sta- 
tion. This houses 
one of the strongest 
radio systems in the 
waters of the Paci- 
fic, making possible 
instant communica- 
tion with most any 
part of the world. 

have assured the control of boilers, engines 
and rudder, and during the recent manoeu- 
vres at Panama, more extensive tests, the 
result of which will be capitalized by the 
Navy, were made. It is hard for the lay mind 
to realize that a 13,000- or 14,000 -ton mass 
can be made to go at speeds up to ten knots, 
stopped and rudder movements executed by 
radio. Even the least imaginative mind can 
see the feasibility of a war at sea between 
giant ships unmanned and controlled entirely 
from the land by radio operators. 

The development of control of mobile 
bodies on land and sea also applies to mobile 
bodies of the air. A whole fleet of airships 
can today glide into impenetrable darkness 
and beyond and yet make their way back 
to port safely by aid of radio. 

At present the set' installed on the F5L 
planes weighs 75 pounds and can communi- 
cate over distances of 400 miles with ship 
or shore stations and 150 miles between 
planes. Radio compasses are used for tak- 
ing bearings in darkness or fog. Another 
device, which is quite promising, is the use 
of a piloting cable extending 15 to 20 miles 
from the landing field. By means of this, 
a plane flying toward the field, when at a 
distance, can be directed by the radio com- 
pass. 

It is not generally known that the de- 
velopment of the radio by the Navy for all 
types of aircraft is one of its most promi- 
nent contributions to the art. Pioneer work 

(Continued an page 1795) 
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METAL NOSE USED 
AS ANTENNA 

RADIO 
TRANSMITTING 

EQUIPMENT 

INSULATOR 
-RING 

STEEL SHELL 
USED AS A 
GROUND 

(COUNTERPOISE) 

ts Radio Earthbound? 
By D. C. WILKERSON 

Can Radio Waves conquer interstellar 
space and 'ravel front planet to planet? 
That is the question the scientists hope to 
answer with Prof. Goddard's proposed 
Moon Rocket, which will contain a radio 

transmitter. 

age "man in the street" now knows 
that we on earth are flying at tre- 
mendous speed through the heavens, 
linked to the sun and the other 
planets, our solar system being in 
turn linked in some way to the 
greater system of tremendous stars. 

Astronomers have yearned for 
centuries to bridge the gap beyond 
our own infinitesimal plane, and 
determine whether or. not nature 
has peopled other worlds with liv- 
ing, thinking beings like ourselves. 
The physical limitations of space, 
and the force of gravity chain us 
to the earth, Eut the 
eye, aided by giart tele- 
scopes, has pier :2d the 
heavens and four.d there 
much food for reflec- 
tion. 

Even with t 1. tre- 
mendous magnifying 
power of the mightiest 
of modern telcopes, 
we cannot discern on 
any other celestal body 
traces of Efe. The 
face of the moon, the 
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nearest object in point of miles to our earth, 
discloses no vestige of animal or vegetable 
life. The greenish haze noted on the sur- 
face of Mars has not been satisfactorily 
observed generally. 

HEAVISIDE'S RADIO WAVE THEORY 
The sudden growth of radio has placed in 

our grasp a new force of most portentious 
possibilities. It is practically instantaneous. 
Its wave moves with the speed of light. A 
modern English physicist, Dr. Heaviside, 
has propounded the theory that radio waves 
are earthbound, being guided by the elec- 

(Cc'ntinued an page 1760) 

The proposed design of the Moon Rocket. A radio -ransmitter, 
within the nose of the shell will send out waves continually, 

as the rocket takes its course. 

DURING the last year, 
more than any other 
year in history, men 
have been given the re- 

sults of scientific radio achieve- 
ments which stimulate the imagi- 
nation, as a spur to lagging engi- 
neering and technical development. 

We have experienced the near 
approach of Mars, the flurry of 
mysterious radio impulses appar- 
ently connected with the fiery 
planet in some way, but the find- 
ings of this investigation have not 
been thoroughly tabulated from all 
quarters. 

Professor C. Francis Jenkins, 
the television and telephotographic 
expert, macle signal graphs of the 
electrical disturbances for the 
whole time of Mars' approach 
period, and there are other results 
yet to be centralized for study, 
from all over the world. 

From scientific research and 
countless years of grinding labor, 
the human race has been able to 
grasp the immensity of the eter- 
nal universe to which the earth is 
an insignificant part. The aver- 

Whether or not radio waves 
a -e earthbound. that is, eon - 
taire3 -ntirely within the 
Eeavis'ce _dyer, will be de- 
termined tt. -ocgh the moon 
roc cet experiment. If the 
settirg up s radio waves be- 
Sor.d tie earth's zone by 
means cf -be rocket :s feas- 
ible as delineated, there is the 
thane of bearing then_ on 

earth- 
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Inventions of 
Reginald A. Fassenden 

Some Interesting Points 
Regarding Heredity 

After reaching Cambridge, Mass., the 
line is 

Nicholas Fessenden, (nephew of John 
Fessenden) 

William Fessenden 
Peter Fessenden 
Ebenezer Fessenden 
Elisha Moss Fessenden 
Elisha Joseph Fessenden 
Reginald Aubrey Fessenden 
Reginald Kennelly Fessenden 

Prof. Fessenden at five years of age. 

PART III. 
SOURCE OF DATA 

JN our examination of the effects of 
heredity we have considered the race 
and the family group; to complete the 
subject we may outline briefly the 

heredity influences of one individual or in- 
ventor. 

For the particular case the heredity data 
is fairly complete. It was obtained partly 
from Steven D. Fessenden, of the Standard 
Oil Co., whose father, William Pitt Fessen- 
den, made a rather thorough investigation; 
partly from my father ; and the greater part 
of it was checked personally from the records 
of St. Martin's church, the Registry of Wills, 
etc., while spending "Cricket Week" with 
the Zingari in Canterbury. 

DATA 

The family is a typical Yankee one. They 
came to Cambridge, Mass., in 1628. They 
were "men of Kent" from near Canterbury, 
small land- owners. The name was origi- 
nally spelled Festenden. As this is good 
Saxon ( "festen" is some sort of a fort, and 
"den" is valley) and the name is still found 
on the southwest shore of the Baltic, the fam- 
ily was probably descended from the Saxon or 
Angle settlers in Kent who are known to 
have come from the Baltic neighborhood. 
They were never distinguished in any way, 
had no coat of arms, though there was a 
family "totem." 

They intermarried with their neighbors of 
the same stock, as is shown by the occur- 
rence of the names Cranbrook, Rothenden, 
Tenterden, etc., in the records. The only 
foreign admixture appears to have been 
through the marriage of John Cranbrook 
Fessenden to Anne Hawkhurst . or 
Hawkwood, as it is generally given in the 
histories . John Hawkhurst having mar- 
ried a daughter of Bernardo Visconti, of 
Milan, Italy. Simon Hawkhurst Fessenden 
was the great great great grandfather of 
John Fessenden, the first of the family to 
come to America. 

Prof. Fessenden as he appeared at military 
school. 

Among the marriages with other Yankee 
families we find the usual names, e.g., Sewell 
(the Chief Justice), who speaks in his diary 
of "visiting Aunt Fessenden at Canterbury," 
Cabot, Adams, Coolidge, etc., but none, ex- 
cept possibly the Cabots, of marked inven- 
tive characteristics. John Fessenden was a 
glover ; his tan yard was on the site of the 
present Harvard Yard. He seems to have 
been rather well off for the times. His house 
was near the present Brattle Street, Cam- 
bridge. There were seven of the family 
in the Concord -Lexington fights and Peter 
Fessenden was in the regular army during 
the Revolution. 

As is usual in many families, and an in- 
dication that there is some hope of apply- 

ing the Mendelian laws, the physical and 
mental characteristics appear to alternate 
from father to son. One type is tall, with 
light hair and eyes, and has apparently some 
aptitude for invention. The other is medium 
height, dark, and tends to politics, business 
and the army. Typical examples of the first 
are Thomas Green Fessenden (whose biog- 
raphy was written by Nathaniel Haw- 
thorne) and myself. Of the second type 
are William Pitt Fessenden, senator from 
Maine, and Lincoln's secretary of the Treas- 
ury ; General Francis Fessenden ; "Sam" 
Fessenden, of Connecticut. 

Both types seem persistent, as may be 
seen by comparing Hawthorne's description 
of Thomas Green Fessenden with the por- 
traits illustrating the preceding article; and 
my father's portrait with that of William 
Pitt Fessenden. The actual resemblance 
was very striking and close. When my 
father went to Canterbury, about 1884, the 
last of the English branch of the family 
which had remained in Kent, had just died. 
He had been mayor of Canterbury, but his 
portrait had not been completed, and the 
resemblance was believed to be so close 
that my father was asked to sit. 

MOTHER'S FAMILY 

My mother was a fine woman, not only 
as wife and mother but in many other ways. 
She was the founder of Empire day and 
her biography is given in Who's Who and 
in Canadian Men and Women. She was a 
Trenholme, a family which came from 
Yorkshire, England, one branch going to 
Virginia, the other to Trenholmville, Prov- 
ince of Quebec, Canada. 

Both branches appear to have had able 
men. Of the Virginia branch was Secretary 
of the Treasury for Jefferson Davis. For the 
Canadians, my mother's brother, Norman 
Trenholme, a lawyer of Montreal, was made 
a judge. A second brother, Edward, was 
a well known surgeon. One member, my 
grandfather, appears to have had inventive 
ability, for he is credited with the grain 
elevator and some other improvements. He 
had some small mills, woolen, flour and 
weaving. A very large barrel of whisky 
always stood just outside the door in the 

The Mayor of Canterbury. 

This autobiography copyright 1924 by E. P. Co. All rights, including that of translation, strictly reserved. 
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back yard with o tin cup, and any of the 
hands who came up to the house on busi- 
ness was supposed to drink what he wanted; 
which seems regrettable in these days. 

CONCLUSIONS 
The data from a few families is not suffi- 

cient to form any very definite conclusions. 
But, so far as it goes, it appears to indicate 
that inventive ability is a Mendelian char- 
acteristic and is influenced by heredity. This 
is all we can say at present of the first 
clement, Heredity. 

EARLY LIFE 
The second and third elements, Experi- 

ence and Education are best given together. 
My father was born in Armada, Michi- 

gan. After the death of his brother ... "the 
gallant Captain Fessenden" of General 
Hooker's memoirs of Petersburg ... he 
graduated at McGill, Montreal, and studied 
divinity at Bishops College, and took orders 
in the Church of England. At the time I 
was born, October 6, 1866, he was stationed 
at Bolton, Province of Quebec. Later he 
went to Fergus, Province of On- 
tario, then to Niagara Falls, then 
to Chippewa, just above the Falls; 
and at the time of his death was 
Rector of Ancaster, near Hamil- 
ton, Ontario. 

At Pittsburgh, in the nineties, 
there was a little club, the Monday 
Evening Club, of which I shall tell 
some other things later. Walter 
and Lucien Scaife, Brashear the 
optical instrument maker, Keeler, 
the astronomer, Fisher of the Un- 
derground Cable Co. and a few 
others were members. Once the 
talk turned on the first thing re- 
membered. All gave some little 
wrong doing except myself. I 
recollected something good to eat. 

is something in the taste of it just as it 
comes from the snow which is not even 
suggested in the maple sugar one buys. 

LEARNING TO READ 

When I learned to read I cannot remem- 
ber, for my next recollection is of a copy, 
in fine print, of the Arabian Nights. In those 
days children learned to read earlier than 
they do now. My mother could read when 
she was five and she told me I learned 
slightly earlier. The present method of de- 
laying until seven or eight would seem to 
be a mistake. The great character forming 
influences are those received before the age 
of seven; what a man is at seven he will 
probably be for the rest of his life. The 
Jesuits used to say that if they had the train- 
ing of a chi'.d until he was seven they did 
not care who had charge of his training 
afterwards. 

Now in our present civilization by far 
the greater part of the intellectual impulses 
which reach us come from what has been 
written ; and what seem to be the more 
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Secretary of the Treasury. 

The next five minutes were taken up with 
a discussion as to whether one so deficient 
in moral sensitiveness ought to be permitted 
in the club. 

The thing I remembered was a maple 
sugaring. . The Province of Quebec is ex- 
tremely cold in winter and I was bundled 
so I could hardly move. The snow was 
several feet deep. All around the sides of 
a little clearing in the pine woods were young 
men and girls and young married couples. 
In the center were some tremendous, as they 
seemed to me, caldrons in which the maple 
sap was being boiled to sugar. By each 
little group was a large bucket filled with 
snow. Big ladlefulls of the hot taffy were 
poured into these and the taffy was then 
pulled. If I were a painter I think I could 
paint it now ; I can still taste the maple 
sugar, but it is beyond description. There 

An early photograph of Prof. Fessenden's 
father and mother. 

important impulses can only be received in 
this way. If, then, we do not learn to read 
some years before we are seven, these ex- 
tremely important impulses are missing dur- 
ing the age when the character is form.ng. I 
think that what is called "vision" is largely 
influenced by the ability to read at an early 
age. And "without vision the people perish- 
eth," the prophet says. 

Certainly it gives increased facility in 
acquiring. Many young people now, I 
notice, read what would have been con- 
sidered rather slowly. One soon learns to 
read words as words and not combinations 
of letters, but it is possible to read lines 
and even short paragraphs as units and not 
as groups of words, so that one may read 
even a scientific book while turning over 
the pages somewhat slowly. This is a great 
help to one engaged in investigation and as 
it is purely a matter of practice it is doubt- 
ful if it can be acquired without an early 
start. 

This brings up another point which offers 
a great field to workers in radio communi- 
cation. Any one may satisfy himself, by 
placing a sheet of paper over the lower 
half of a line of print that when he reads 

Captain Zelotcs Fessenden, killed at 
Petersburg. 

he tells what the words are by the 
ragged top half of the word and that 
he pays no attention to the lower half 
of the line. 

Now when one makes a sensitive 
but powerful relay, say the relay of 
a good loud speaker, trace an outline 
of the vibrations by fastening a small 
pencil on the end of the relay. arm, or 
on an extension, one gets a jagged 
line when one speaks into the circuit. 
I have found that many words can 
be identified, not by their individual 
vibrations, but by the general appear- 
ance of the short length of ragged 
line. 

But some languages are better adapt- 
ed than others. If we found a language which 
was best adapted for this method of re- 
cording, it would meats that we could do 
away with typewriting letters and simply 
talk our correspondence. And it would be 
admirably adapted for automatically re- 
cording received radio messages. The ne- 
cessity of a universal language has been 
forced upon the attention of radio workers, 
now that the talk over such long distances, 
such a directly recordable language would 
be exactly what is wanted. 

(Note. -Since the above was written a 

very interesting article has appeared in 

RADIO NEWS of November, 1924.) 
This is a matter which amateur radio 

workers might well investigate. I shall Ix! 

glad to make an initial subscription of $100 
towards a prize for the first radio worker 
who succeeds in reading the sound tracings 
of his language, or in Esperanto or Ido, 
direct as words, or of his own language as 
modified in pronunciation. 

One thing may help ; I have noticed that 
the languages used by the mountaineers in 
the far east, the Caucasus and Albania, are 

(Cantinued on page 1734) 
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Radio Service Given Over the Telephone 
By THOMAS F. G(LL(AMS 

A most interesting description of the radio telephone service that is available in Fredonia, Kansas. 
This is doubtless the forerunner of many cities, which will supply to all telephone subscribers the 

wonders of radio. 

TO take up your telephone receiver 
and listen in to the best radio broad- 
cast programs without the trouble of 
tuning in is a new sensation, but one 

which new and far -reaching developments 
have made practical. One may now simply 
call Central and ask to be connected, then 
settle back in a chair and listen contentedly 

ultimately eliminate the radio part of radio 
telephony, for the phone company could 
easily send its programs over land wires 
without bothering with the ether waves. Few 
radio fans hope for such a day, however. 

Meanwhile, the novel service supplied to 
citizens of the southeastern section of the 
Sunflower State fills in a need that does 

One 11'f'of of 1" "''I"' (sub - 
scribers to this ser- 
vice is a local news- 
stand dealer who 
always has a large 
crowd around him, 
when something of 
great interest is 
being broadcast. 

given the service already, it is only neces- 
sary to mention that this loud speaker ser- 
vice has been requested and furnished to 
homes that have no telephone service. Forty 
loud speakers are operated in a town 11 miles 
from the central receiving set. 

Both of the political conventions were 
heard by these subscribers through the 
medium of the radio set in the telephone 
exchange. The acceptance speeches of Pres- 
ident Coolidge and Mr. Davis were received 
most satisfactorily, and more people in Fre- 
donia, according to the size of the town, 
heard the political conventions and the 
acceptance speeches than in any other 
town in the United States. Radio re- 
ports of the world series ball games and 
of the actual election returns were 
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Gov. and Mrs. Ben 
Paulen of Kansas 
listening to the 
election returns last 

fall. 

with the telephone receiver instead of 
the customary headphones. 

But if the family as a whole wishes 
to hear radio music and possibly to 
dance to the strains of a popular jazz 
orchestra sent over the air, loud 
speaker service is also possible. An 
ordinary radio loud speaker can be in- 
stalled in the home, connected by spe- 
cial wires to the regular telephone 
cables. All the subscriber to this new 
public service has to do is to turn a 
switch. The radio set is in the office 
of the telephone company. 

The co- ordination of the telephone 
exchange with the radio broadcast 
station to spread this form of entertain- 
ment more widely than ever has been 
effected by J. A. Gustafson, manager 
of the Fredonia Telephone Co., which 
operates an independent exchange at Fre- 
donia, Kans. While this little Kansas town 
of 4,000 persons has been the first in the 
United States to inaugurate such a service 
for its customers, several other towns are 
now following suit, and the innovation prom- 
ises soon to become widespread. 

What the ultimate effect of this develop- 
ment will be is impossible to predict. It is 
hardly likely that the elimination of the iii - 
dividual radio set, is to come as a result. 
There remains too much pleasure for the 
average fan in doing his own tuning, select- 
ing the particular station he wishes to hear, 
and trying for long distance reception, for 
any such form of standardized radio receiv- 
ing to become universal. However, if the 
widely discussed plans for a few super - 
broadcast stations to take the place of the 
hundreds of smaller stations should ever 
come to pass, the opening for such a system 
would, of course, be apparent. Selective 
radio sets would be thrown into the discard, 
the radio service supplied by the great tele- 
phone companies would become a generally 
used public service. In fact, this would 

exist. There are, undoubtedly, thousands of 
people who either cannot afford the expense 
of a good commercial set and have not the 
time to build their own, or who will not 
take the trouble to tune in various stations 
and tune out static and other disturbances. 
For these people the service of the Fredonia 
Telephone Co. comes as a real public utility. 

The radio receiving set in the office of the 
telephone exchange furnishes broadcast pro- 
grams to subscribers free. They call, ask 
the regular switchboard operator to connect 
them, and listen in from their telephones. 
If a loud speaker is installed in their homes, 
a monthly rental is paid to the company, as 
a separate line is necessary for this con- 
venience. The company connects the loud 
speaker in the home to its power amplifier, 
the lines running through the regular tele- 
phone cables. Thus radio programs are sup- 
plied without the trouble of tuning in. 

A microphone is placed in a different 
church each Sunday to give subscribers the 
local church services. Sometimes the com- 
pany puts on its own broadcast programs. 
To show what public approval has been 

heard by these radio telephone subscribers. 
A loud speaker is installed in the same 

manner as the telephone, except that a small 
switch is connected in so that the listener 
can put out the horn at any time. These 
horns, as has been said before, are on lines 
independent of those serving the telephone 
instrument, but the regular telephone cable 
wires are used for the service. As many 
wires as are in the vicinity of the cable ter- 
minals can be connected to one cable pair. 

A number of power amplifiers are used in 
supplying this serivce. The power from each 
amplifier is divided by a one -to -one repeat- 
ing coil as it goes out on the lines. With 
five to six cable pairs on each coil, this helps 
to overcome the capacity of the cable. Each 
amplifier operates from 60 to 75 horns. 

This service in no way interferes with the 
telephone service. While connections on the 
switchboard have been made so that any sub- 
scriber can call in and have the operator con- 
nect him with radio on his regular telephone, 
the number of those who can listen in this 
manner is limited to the number of cords 
the operator can spare. 
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throughout the country will follow Fre- 
clonia and bring to their telephone subscribers 
a service that furnishes radio programs with 
the least possible effort and expense. 

At the start of this service there were many 
technical problems to be overcome, as well as 
many practical difficulties. For instance in the 
case of the loud speaker operation, it is easy to 
understand that before the number of units 
that would operate successfully from one out- 
put was determined, an enormous amount of 
experimenting was necessary. There was 
also the problem of interference to be consid- 
ered, both from the viewpoint of telephone 
and radio reception. If a person were speak- 
ing over a long distance line any interference 
from radio signals would be extremely annoy- 
ng, as- sometimes the connections made are i e 
not of the best and it it difficult to uncle -stand 

the person at the other end of the line. 

"Using this system of ours," says Gustaf- 
son, "it would be possible to connect every 
town in the United States possessing a tele- 
phone exchange. Think of how the people 
could be reached by fine lectures and other 
educational material. Keep on thinking and 
you will sec new possibilities." 

Iv[iss Ruth Fuegham is the radio telephone 
operator for the new system, and the enter- 
tainment of the subscribers is dependent upon 
her tuning in. So far, she has never failed 
to give the best presentation possible of any 
program. 

Gustafson himself is in doubt as to just 
what the future of his development will be. 
Although he sees its ultimate possibilities, 
he does not claim that it will bring any such 
revolutionizing changes in radio. He does 
believe, however, that many more towns 

Above : The radio 
equipment of the 
telephone company 
at Fredonia, Kan. 
Miss Fuegham the 
radio -telephone op- 
erator, is respcns- 
ible for the radio 
entertainment o f 
people of three or 

four lines. 

Right: "The Gang" 
installing wires for 
the connection of 
the loud speaker, 
which is being held 
by J. A. Gustafson, 
manager of t h e 

company. 

Survey of Progress In Radio Engineering 
By DR. J. It DELLINGER 

ASURVEY of progress in radio reveals 
that this is the era of radio engineer- 
ing. This statement does not refer to 

the importance or extent of radio engineer- 
ing, but to the type of development now 
going on in radio as compared with that of. 
past years. Relatively speaking, radio has 
been crude heretofore, whereas the progress 
now being made is not merely empirical, but 
is more largely characterized by actual 
engineering development. We now have, not 
so much the invention of devices, as the per- 
fection of them. This statement is very 
general. There have, of course, been tri- 
umphs of engineering in the past history of 
radio, and on the other hand the process 
of "cut and try" will continue to be used in 
the future. Nevertheless, broadly speaking, 
radio engineering has now taken definite 
form and is the tool by which further prog- 
ress in radio will be wrought. 

While a number of outstanding recent de- 
velopments arrest the attention, it is also 
true that very substantial progress is being 
made all along the line of radio engineering. 
Thus, in the development of new and im- 
proved radio communication methods of sys- 
tems, we have marked extension of the avail- 
able frequency range, great improvements in 
directive radio transmission, advances in the 
perfection of selective radio systems and 
engineering development of line -radio or 
carrier- current communication. Among radio 
devices and applications of radio there is 
outstanding progress on radio beacons, on 
the uses of radio for aircraft navigation, on 

*Address delivered before Alo. Inst. of Elec. Eng. 

direction finders and on radio vision. In the 
field of research and study of the problems 
of radio, we have important progress now 
going on in radio measurements, in stand- 
ardization of apparatus, in the study and 
mitigation of the vagaries of wave propaga- 
tion and atmospheric disturbances, and in 
the wide reaches of the interference problem. 

THE USE OF HIGH FREQUENCIES 
The most conspicuous recent development 

in radio engineering is the conquest of the 
new domain of ultra -radio or very high fre- 
quencies (short waves). Even the existence 
of the vast range of frequencies above 2,000 
kilocycles (below 150 meters) was hardly 
suspected, and certainly was generally for- 
gotten until less than a year ago. One 
curious reason for the subordination of this 
range of frequencies has been the erroneous 
use of wave- length in meters as an expres- 
sion of radio frequencies. Radio egineering 
actually deals with currents which have a 
certain frequency. The length of the wave 
as it travels along in space can be calculated 
from the frequency, but it is a derived and 
an artificial concept. 

Frequencies up to 20,000 kilocycles have 
come into extensive use. Actual radio serv- 
ices are being conducted in this region by 
broadcasters, trans- oceanic communication 
companies, military services, amateurs ; in 
short, every important radio interest has be- 
gun operations between 2,000 and 20,000 kilo- 
cycles. Even higher frequencies have been 
used in experiments, but there is every likeli- 
hood that in the development of frequencies 

above 20,000 kilocycles directive transmission 
will predominate and the problems will be of 
a distinctly differen= character. 

So important are these high frequencies 
now, the Third National Radio Conference, 
held in October, 1924, parcelled out the high 
frequency territory among the various radio 
services, thus reaching a solution of a prob- 
lem which only a year ago was regarded as 
insoluble, that of finding more communica- 
tion channels. Alternate frequency bands 
approximately 10 per cent. wide were as- 
signed to the following different services : 

Land point -to- point, aircraft, ship, relay 
broadcasting, public service, amateur and 
army mobile. An important principle was 
followed in this assignment, viz, each serv- 
ice was protected from possible harmonic 
interference from stations of other services 
by placing the several frequency bands of 
any given service on its own harmonics. 

BEAM TRANSMISSION 

Great improvements are in progress in 
directive or "beam" transmission. It is ac- 
complished by using a number of transmit- 
ting antennae and so adjusting the phases 
of the current in each, in relation to their 
distances apart, that re- enforcement of radi- 
ation is obtained in one direction and more 
or less neutralization of radiation in other 
directions. An obvious advantage of beam 
transmission is that much lower power is 
required than in ordinary radio transmis- 
sion, since the transmitting power is all 
utilized in sending the waves in the desired 

(Continued oit page 1798). 
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"Hello, This (s Vienna Broadcasting" 
By RICHARD NEUMANN 

A very interesting article on the organization of radio broadcasting in Vienna, where for 
years past broadcasting has been prohibited. The opening of this Vienna station has marked 

the beginning of a wide movement. 

FOR some weeks past the above call 
could have been received through 
space, with additional information 
that it is sent out on a 530 meter 

wave. Vienna and Austria now appear as 
members of the general circuit of all coun- 
tries in which radio has already been domi- 
ciled for some years. It has entered the 
circle of the western culture. For several 
years the saying has gone about that it al- 
ways requires a certain time before a cul- 
tural movement from the west can climb 
over the summits of our mountains, but 
especially in the case of radio it was not 
entirely our fault that we yielded ourselves 
in proper degree somewhat late in the day 

OE 1 

To microphane 

to this modern technical con- 
quest. Bitter years of the 
greatest need at last are well 
behind us, and these restrained 
all developments. This was 
given expression also in the 
official opening of the new 
Vienna broadcast station, just 
as it had been pictured in 
other places. 

ORGANIZATION OF AUS- 
TRIAN BROADCASTING 

The object of these lines is 
this -to give our readers a 

To the left is shown 
the transmitter panel. 
The door is open to 
show the 1.5 kilowatt 
vacuum tube. In the 
upper right corner of 
the panel can be seen 
the plug and jack sys- 
tem f o r changing 
wave- length. A view 
of the studio - is 
shown in the right - 
hand photo. Note 
the heavy draperies 
on the wall and ceil- 
ing. -There are two - 

microphones, one on 
the table and one on 
the pedestal to the 
right of the chair. 

picture of the organization and 
the position of our broadcasting 
organization, because in vari- 
ous respects it differs material- 
ly from American methods. As 
has already been brought out on 
earlier occasions, the wireless 
transmission of news and com- 
ments is a monopoly of the Gov- 
ernment, and was by the law of 
the 19th of February, 1924, given 
over as a concessoin to the 
Radio Intercourse Company, 
called for short, RAVAG. Besides the gen- 
eral Government, the Corporation of Vienna, 
two banks and several of the largest radio 

firms of Austria, have an interest in it. 
The President is Dr. Anton Rintelen, Gov- 
ernor of Styria. The preliminary organiza- 
tion work at the time of the initial opera- 
tions of the broadcast station, which was on 
October 1, were pushed so far that the fees 
for the participators in the broadcasting were 
ready to be given out. The pioneer work 
has already, during some months, been car- 
ried out on unselfish lines by the broadcast 
station "Radio- Hecaphon," which instituted 
the transmissions on the same days. The 
proper conclusion had been reached by the 
authorities in charge that participation in 
broadcasting must be made possible for the 

The circuit diagram of the transmitter at the Vienna broadcast station. The first tube is 
employed in the modulator circuit and its function is to change the resistance of the 

grid -filament circuit of the oscillator tube. 

people at large. To carry this out, taxes 
amounting per month to 20,000 kroners were 
levied on those whose monthly income did 
not exceed 7,000,000 kroners (exchange 
value about 70,000 kroners to the dollar) 
which made up about 95 per cent. of the 
receivers of the broadcasting. The owners 
of a receiving set who have an income ex- 
ceeding this amount have to pay 60,000 
kroners a month. Manufacturers of and 
dealers in radio apparatus and accessories 
have to send each month the sum of 320,000 
kroners to the broadcast station. Smaller 
dealers have to obtain for their shops a 
printed license and naturally all these ar- 
rangements involve the direction that every 
owner of a receiving set shall announce it 
to the broadcast station, which can be done 
in the simplest way through the nearest post 
office. Up to the time of the opening of 
the daily broadcasting, 15,000 subscribers 
had enrolled, while this number, according 
to the last news, has already amounted 
to 25,000, certainly a very pleasant sign 
of the interest in the broadcasting move- 
ment in little Austria, which under the pres- 
ent conditions consists almost entirely of 

(Continued on page 1762) 
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How Radio (s Lifting the Level of American 
Women's Cookery 
By MRS. CHRISTINE FREDERICK 

Radio is offering to the housewife the opportunity of furthering her education in the culinary 

art. f1t the present time she can pick her recipes from the air and proceed with the cooking of 

dinner with the satisfying feeling that she knows what she is about. Radio may yet eliminate 
indigestion. 

IIF.N the late Sarah Bernhardt vis- 
ited the United States, she was 
scandalized at American cookery. 
French women are, of course, the 

best cooks in the world, with Italian, Ger- 
man, Swiss and Danish not far behind. 
America has long been a benighted coun- 
try, so far as cookery is concerned, as 

any traveling salesman- can tell you. Yet 
even a traveling salesman is a poor judge, 
for he eats poor combinations and sticks to 
a narrow range of food. 

RESORT TO FRYING PAN 

The blunt truth is that American women 
are poor cooks, even with a greater variety 
of food available and more money to spend 
for it than any other nation. The frying 
pan has been her refuge and her constant 
tool, whereas frying pan cookery is the sure 
road to indigestion. One reason American 
women rank so low in the international culi- 
nary contest is that they have had a false 
idea of the menial nature of cooking. Ameri- 
can girls know little or nothing of cooking 
because their mothers have so often sought 
an idle, parasitic wifehood for their 
daughters. 

But the modern girl has not so much of 
this false idea; and even modern mothers 
are reading more and learning more. 

The radio is amazingly hastening a change 
in American women's knowledge of cookery, 
because the isolated millions of women in 
city and country, who read no papers and 
stay at home most of the time, have, through 
radio, come in contact with educative forces. 

Few of us who tune in on radio for music 
or address realize what is going on. There 

Mrs. Peterson who broadcasts a course in Home Economics for the People's Gas Company of 
Chicago through Station KYW. I Phyllis Frederick Photo Service. 

are now half a dozen radio cooking schools, 
each of them with more wonaeit students by 
far than the largest uniz'ersify in the country. 

Kansas State Agricul- 
tural College has a 
home economics course 
which reaches women, 
not only in Kansas, 
but in a huge circle, 
some of them even in 
Canada. There are en- 
rollment cards, exami- 
nations and certificates 
at the end of the 
course. 

Today the housewife can get her recipes via radio and learn consider- 
ably more about cooking in the bargain. Radio cooking courses are 
being broadcast from a number of American Educational Institutions. 

© Phyllis Frederick Photo Service. 

RADIO COURSES 
IN COOKING 

There are also other 
such courses in cook- 
ing, each with a huge 
following. There, is 
WLAG, a radio sta- 
tion in Minneapolis, 
owned by the Gold 
Medal Flour Com- 
pany, which naturally 
has a special reason 
for keeping women in- 
terested in cookery. 
It also has special 
courses of eight les- 
sons on cooking, the 
women registering for 
the course, and receiv- 
ing, in addition to the 
broadcast lessons, 
printed cards contain- 
ing recipes. A certifi- 
cate is also awarded 
those who complete 

the course satisfactorily. A quite remark- 
able line of other lectures are given for 
women on meal planning, practical nutri- 
tion, home management, beauty, dancing and 
culture. 

Another excellent example of a radio cook- 
ing course is the one operated in Chicago by 
the Peoples' Gas Company. Certificates are 
also awarded, and the women enrolled are 
given radio recipe note books, with spaces to 
write in the broadcast recipes. Food talks 
are given daily at Station KYW at 11:35 
a.m., and a "friendly help" plan is operated 
personally over the telephone to listeners -in. 
Personal lectures to 10,000 women ner week 
are also given at the company's offices. Un- 
counted thousands of Chicago women, rich 
and poor, listen in and the "radio teas" which 
were staged have proven big successes. 

Here, then, are examples of what is going 
on among at least 1,000,000 women who, be- 
cause they like the sound of a human voice 
in preference to dry print, are stimulated to 
better cookery to a degree never attained be- 
fore. The well -to -do women of the Nation 
have for years had "home economics" divi- 
sions of women's clubs and other such occa- 
sions to hear talks on cookery, but nine - 
tenths of the women of the country either 
had to get their knowledge haphazardly or 
learn it from print, which is notoriously hard 
for the average woman, especially when at- 
tempted all by herself. 

FOREIGN WOMEN LEARNING MODERN 
COOKERY 

Radio has been a boon, especially to the 
millions of foreign- speaking women, rather 

(Continued on page 1777) 
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Lee DeForest 
thing went well for the remainder of the 
spring, but during the summer there was 
a great deal of static, enough to interfere 
at times very seriously with the one -kilo- 
watt of power being used at the transmit- 
ter. Moreover, high winds swept the. 
Island free and untrammeled. There was 
not the slightest protection for the high 
mast of the station. The inevitable hap- 
pened. During a heavy storm down came 
the mast of the station and great was 
the fall thereof. The operators looked 
about for some means of keeping in 
touch with the land station. DeForest 
happened to be on the scene at the time 

One of the old -time stations 
is shown at the right. Note 
the operator tuning the big 
variable condenser. Above, 
Dr. DeForest is shown as 
he appeared directing the 
erection of a Florida station. 

PART VI. 
C ¡ 'M representing the Providence Jour- 

nal," teal," said the gentleman to De For - I est. "We have been interested in 
your work for some time and won- 

dered if you would be interested in form- 
ing a contract with us for the erection 
and operation of a couple of wireless tele- 
graph stations on the coast near Providence 
and on Block Island. During the summer 
season we have a large number of sub- 
scribers on the Island and the business of 
giving them news up to the minute is slow 
and expensive." 

While he was talking to DeForest, the lat- 
ter had a stiff time keeping his enthusiasm 
from showing itself. And business men are 
not greatly impressed or easy to deal with 
when too much enthusiasm is shown on one 
side of the bargain. But with a little con- 
trol, DeForest was able to make an accept- 
able contract and arrange for the installation 
and operation of the two stations. Accord- 
ingly, a contract was placed for the trans- 
formers and a couple of second -hand gaso- 
line engines were bought in Broome street. 

In a very few weeks after the visit of the 
gentleman from the Providence Journal, 
everything was in running order and the 
people of Block Island were receiving their 
news almost as quickly as the people of the 
mainland. The Point Judith station, on the 
mainland, was kept in touch with the edi- 
torial office of the paper by land line, and as 
soon as the despatches arrived they were sent 
to the Island station and posted in the form 
of bulletins for the use of the public and 
appeared in the small daily paper then pub- 
lished. 
DISCOVERY OF THE FLAT -TOP ANTENNA 

This was in the spring of 1903. Every- 

of the disaster. He spotted the telephone. 
In less time than it took to throw over the 

big change -over switch, the receiving appa- 
ratus was connected to the long land line 
which connected the station with the vil- 
lage in the direction of Pt. Judith. To the 
surprise of everyone connected with the ex- 
periment, the signals from the land station 
came in booming, louder than they ever had 
with the old antenna. 

And so, through the merest accident, the 
use of the directive flat -top antenna was thus 
discovered in 1903 on Block Island by Lee 
DeForest. From the station, which was situ- 
ated on the coast of the Island, the telephone 
line ran a straight seven miles to the village 
and at no point along its route was it more 
than a few yards above the surface of the 
earth. It formed an almost perfect type of 
the directive antenna which is now employed 
at all the large trans -oceanic stations. 

Following this incident, of course, the old 
time mast was again installed, but the tele- 
phone line was cut in as the receiving anten- 
na every time atmospheric or other disturb- 
ances caused the signals to fade. This ob- 
servation was carefully noted and worked 
upon later. DeForest thought there was 
nothing in it that could be covered by a 
patent, so the only course was to keep the 
idea quiet and reserve its use for the com- 
pany. 

Much wide publicity had been given these 
first newspaper stations on account of the 
far reaching possibilities in connection with 
the journalistic field. As a consequence, the 
stock of the American DeForest Wireless 
Telegraph Company began to sell at en- 
couraging figures. Conditions were again 
looking upward. 

-toi 

ANOTHER CALL FROM THE WAR 
DEPARTMENT 

Then carne another call from the War De- 
partment. Manoeuvres were to be held again, 
this time off Fishers Island. One year 
before they had employed DeForest appa- 
ratus to keep the shore officials appraised of 
the movements of the vessels, and asked 
for the same arrangements again. Accord- 
ingly, a tug was equipped with a large trans- 
mitter and given to the charge of a couple 
of dependable operators. The old stand -by 
shore station at Coney Island was again 
called into service to handle any of the 
traffic that might be picked up so far west. 

On the day set for the beginning of the 
sham battles, the little tug pulled out of the 
harbor in the wake of a couple of battle 
cruisers. On out to sea it went, keeping in 
constant touch 'pith the ships and the fort. 
The trial was perfect. Not for an instant 
were the two stations out of touch with 
each other. The brusque old Signal Corps 
men, practical and hard boiled as they come, 
stayed close to the apparatus and were actu- 
ally taking it and the operators for granted 
before the completion of the test. They 
simply could not be impressed, even by 
DeForest's magic wireless. 

SIR THOMAS LIPTON EMPLOYS 
DE FOREST'S APPARATUS 

But to go back to the early spring of 1903, 
another challenge for the American cup had 
come from England from Thomas Lipton. 
He built his Shamrock 111 and had great 
faith in her. He was sending the new boat 
with his steam yacht Erbt over as tender as 
soon as the American end of the arrangement 
could be completed. He cabled DeForest 

The high power DeForest radio station. 

Biography recorded by W. B. Arvin of RADIO NEWS, under the personal direction of Dr. DeForest. Copyright 1924 by E. P. Co. 
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to send one of his representatives with a 
complete wireless set to be installed on the 
steam yacht. He had been besought to in- 
stall Marconi apparatus, but had insisted that 
the American system was the only one for 
him. So DeForest rigged up the most beau- 
tiful and perfect one -kilowatt transmitter the 
world had ever seen and sent it over to be 
installed. His operator, Harry MacHorton, 
made a notable installation at Glasgow and 
started with the crew on the trip. As soon 
as he cast off, he cabled his co- workers at 
the Coney Island station so that they could 
be listening in as soon as the yacht came 
within range. For more than a week, the 
two operators at Coney Island divided the 
clays into shifts and sat before the instruments 
vainly listening for the signals from the 
yacht. The weather during the passage was 
rather heavy and, as a consequence, the Lip- 
ton flotilla was delayed. Finally, early on 
the eighth day, just as the operators were 
changing shifts, a faint tickling noise dis- 
turbed the constant frying in the phones 
connected with the electrolytic detector. 
They sat tensely. After a few minutes the 
signals cleared and the call of the yacht 
made itself clear. 

Immediately the pent -up expectancy of a 
whole week made itself evident. The opera- 
tors fell upon each other's shoulders and 
wept. 

The yacht was about 90 miles out when 
it was first heard. During the remainder 
of the journey the Coney Island station con- 
stantly exchanged messages with the yacht. 
As soon as anchorage was found, Sir 
Thomas set up his headquarters on the Erin, 
anchored off Sandy Hook, nearly 40 miles 
from New York. With the race yet six 
weeks off, his only method of communica- 

as they tried to work. 
Accordingly, they chart- 
ered a large brick 
schooner and equipped her 
with a two -kilowatt sta- 
tion, with 130 -cycle gen- 
erator and transformer. 
The masts of the schoon- 
er were high and turned 
out to be mighty radiators. 

DeForest was, of course, 
not allowed to use the 
station aboard the Erin 
because of her owner- 
ship, so he had again to 
erect a temporary station 
aboard another tugboat 
and with it followed the 
progress of the racers. 
The brick schooner could 
not move about the harbor 
agilely with the power of 
her sails, so Shoemaker 
hired a tugboat to tow 
her. The Associated Press 
and the Marconi Company 
employed another tug for 
their purposes. It was a 
motley crew of tramps 
and rigging that left the 
bay early on the first 
morning of the races for 
the course. The two 
press boats were intent 
on success and the brick 
schooner and her crew 
were just as intent on 
causing failure for the 
other two. And so the 
day began. 

tion with his other principles in New York 
was through the medium of the station on 
the yacht and the DeForest station at Coney 
Island. All his cable messages followed 
the same routing. 

COMPETITION AGAIN 

For the races themselves, the Marconi 
Company had a contract with the Associated 
Press to furnish the news despatches from 
a tug which was to follow the races. And, 
as two years previously, DeForest also had 
a contract with the chief competitor of the 
A. P. But there was another wireless 
company wishing to enter the list and pick 
some of the publicity plums. This was the 
corporation employing Harry Shoemaker 
and Prof. Pickard. The only hitch was that 
there were no more press agencies with 
which they could contract. As a result, 
the only action left for them in the emerg- 
ency was to hopelessly jam the other stations 
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Above: The dem- 
onstration station 
of the DeForest 
system at the St. 
Louis World's 
Fair, 1904. At 
the left: Another 
old -time station; 
note the l a r g e 
transformer under 

the table. 

INTERFERENCE FROM THE SCHOONER 
As soon as the preliminary reports began 

to come in, the two kilowatts on the schooner 
let loose. And, in the words of the opera- 
tors, "It certainly tore the ether all to hell." 
None were able to receive so much as one 
complete code word. 

For a half hour or so, Pickard and his 
accomplice sent rambling sentences, single 
words- anything they could think of handily 
to pound out into the ether. Pickard, how- 
ever, was somewhat of a poet and he called 
to mind Scott's "Lady of the Lake." No 
sooner had he begun to call up the lines in 
his memory he began to give the other opera- 
tors listening in a lesson in English litera- 
ture. Complete. it was, even to the capital 
letters at the beginning of the lines and the 
flourishes between the Cantos. When he 
tired, his pal, Shoemaker, filled the ether 
with English, not so classical as profanely 
expressive! 

DeForest knew something would have to 
be done immediately if his dispatches were 
to be gotten across. The old Wehnelt in- 
terrupter was still in the kit. He hauled 
it out and connected it in the circuit. Im- 
mediately the high pitch of the note made 
it readable through the crushing power 
of the schooner. The only trouble was that 
there was no platinum wire for the inter- 
rupter, so a steel stay wire from the boat had 
to serve: The acid solution ate it off so 
quickly that a deckhand had to stand over 
it with a small hammer and keep it in place. 
The transformer being used was a two -kilo- 
watt one, and delivered 30,000 volts at the 
secondary. The weather was comparatively 
rough and the tug was small. Soon the sea 

(Continued on page 17781 

The first of the stations using the wedge 
electrolytic detector. 
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Russia's Radio Laboratory 
By PROF. W. K. LEBED(NSKY 

Above: Prof. W. K. Lebe. 
dinsky, editor of the Russian 
radio review and author of 
the present article. Right: 
A corner of the Nijni- 

Novgorod laboratory. 

THE Nijni- Novgorod Radio Labora- 
tory was founded in October, 1918 - 
not a particularly favorable time for 
the inception of creative work. Since 

beginning work, however, despite the vicis- 
situdes, the engineers and investigators in- 
cluded in its staff have been constantly 
working toward the betterment of radio in 
Russia. Being separated and to a certain 
extent out of touch with the remainder of 
the radio field, the laboratory work has been 
along somewhat the same lines as elsewhere ; 

that is, paralleling work being done in some 
other countries. 

Mr. M. A. Bontsh -Brujewitsh, an eminent 
radio engineer and one of the chief engineers 
of the laboratory, has been at work almost 
constantly since the foundation, upon various 
types of vacuum tubes. Toward the end of 
1919, he brought out the laboratory's first 
amplifying tube. The results obtained with 
it, however, were hardly sanguine, since the 
plates were made of aluminum. A great part 
of his time was occupied, aside from his 
constructional work, in annotating the vari- 
ous theoretical points as well as difficulties 
encountered in the construction and design 
of tubes. 

THE FIRST WORK 
Up until this time., very little attention had 

been given to the larger sized tubes, such as 
are used in C.W. transmission at the present 
time. Before the end of 1919, he had brought 
out a 100 -watt, water- cooled type suitable 
for use as a continuous wave oscillator 
From this first step, the laboratory constantly 
advanced until, in the spring of 1923, several 
500 -watt tubes without water cooling were 
brought out; these gave most excellent re- 
sults. In these latter tubes, a great part of 
their efficiency was due to the fact that their 
plates were made of a special molybdenum - 
tantalum compound. These tubes, as well as 
a 150 -kilowatt high frequency alternator, 
were built entirely in the laboratory shops 
and under the direction of its engineers. The 
first tests on long distance telephony were - 
made a few months after the inception of 
the laboratory. Transmission was from 
Moscow to Irkutsk and Chita. 

Such a reputation has been gained by the 
workmanship and efficiency of the laboratory 
that today most of the Russian radio sta- 
tions are equipped with its apparatus. The 
most powerful of the stations, situated at 
Moscow, uses the laboratory apparatus 

A view of the 50 -k.w. high frequency alternator of Mr. W. Wologdin's system. 

M. A. Bontsh -Brujewitsh, En- 
gineer of the Russian Labora- 
tory who has contributed 
largely to the design of high 

powered vacuum tubes. 

throughout. Tclegraphija i Telepironija ber 
prowodov, the chief journal of radio telegra- 
phy and telephony in Russia, was established 
early in 1918. At the beginning of the 
laboratory work it was taken over by the 
staff, since the editor (the writer) was em- 
ployed on the laboratory staff. The 27th 
issue appeared in December. 

Being one of the few methods of : inter- 
communication between the various parts of 
the country and experimenters, it contains 
the best radio news, technical problems and 
the work of the various engineers. A good 
part of the text is made up of experiments 
carried out in the laboratory. This maga- 
zine, as well as the laboratory, is at present 
busily engaged in making plans concerning 
the Jubilee celebration of A. S. Popoff, 
which is to take place in May of this year. 
Mr. Popoff, it will be remembered, was the 
first to illustrate radio communication on 
May 8, 1895, at the Russion Physical - 
Chemical Society in Petrograd (Petrograd 
has been recently renamed Leningrad). He 
showed before a large collection of scientists 
the first disclosure in Russia of the princi- 
ples of radio. 

POWER TUBES 
But again to the present work of the 

laboratory. Being woefully behind the re- 
mainder of European countries in the mere 
technical business of manufacturing tubes, 
no small amount of experimentation and in- 
vestigation was needed before the work could 
have advanced. Mr. Bontsh -Brujewitsh first 
turned his energy to the development of the 
formation of the elements, experimenting 
with a great number of compounds and 
metals. From these investigations he passed 
to the search for effective means of pumping 
the tubes. In the smaller sized tubes, after 
the use of the mercury p- -..ip, he found that 
there was a gas residue which caused diffi- 
culties. His investigations brought him to a 
very effective means of circumventing this 
difficulty. A small glass bulb, holding an 
aluminum capsule filled with sodium and 
potassium, was sealed to the tip of the tube 
before complete evacuation. After the main 
part of gas..had been - removed, -a powerful 
electric furnace was used to melt down the 
capsule and so release the vapors of the 
earth metals. This was made more -- efficient 
by passing the vapors through a small jet 
which formed itself automatically in the 
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process of blowing the gas bulb. Following 
this step, current was placed in the tube 
after the regular fashion and the electron 
discharge ionized the metal vapors. 

Mr. Bontsh- Brujewitsh's explanation of 
the effectiveness of this method is that the 
residue left after the completion of the 
pumping process is the result of a partial 
disintegration of certain chemical compounds 

R 

FIG.1 
Showing details of the water cooled power tube 
developed by M. A. Bontsh -Brujewitsh and 

shown in the photo below. 

which compose the tubes' elements. The 
sodium vapors tend to accelerate the disinte- 
gration and to unite with the products re- 
leased. After the addition of the sodium 
vapors the scaling process causes them to 
deposit in crystalline form upon the glass 
walls. Later an additional heating will cause 
this crystalline substance to unite with the 
glass of the bulb. The completed tube can 
be burned at high temperature and with ex- 
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Prof. Arco holding the 25 -k.w. tube during his recent visit to the Radio Laboratory at Nijni -Novgorod. 

tremely high plate voltages without the ap- 
pearance of any further gas. 

Some surprising increases in the power of 
the tubes evacuated in this fashion have been 
obtained. In dealing witl: the small ampli- 
fier and detector tubes, Mr. Bontsh-Brujew- 
itsh discovered some conditions which led 
him to the use of manganese instead of the 
sodium of potassium. However, for the de- 
tector type, he found that sodium had a few 
advantages in increasing the tube's sensitive- 
ness. From the very first, the laboratory 
workers have been very much interested in 
the production of large power tubes. Mr. 
Bontsh -Brujewitsh has given a great deal 
of his attention to this question with some 
surprising results. One of the most novel 
designs of power tubes, water cooled, is that 
developed by him and shown in Figs. 1 and 

2. The plate is a copper tube sealed to a glass 
tube. The grid is made of molybdenum and 
held over a tungsten carcas. The filament is 
a straight coarse tungsten wire supported in 
the center of the grid and plate. Around the 
outside of the plate is a second metal cylin- 

der which carries water. The tips for carry- 
ing the various leads of the tube are sealed 
on to the first glass tube attached to the 
plate. The tube consumes 42 amperes at 50 
volts for the filament. At first it delivered 
25 kilowatts and later the sane design with 
a few minor changes delivered 35 kilowatts. 
The plate voltage is approximately 9,003, 
while a plate current of 15 amperes was 
possible. From this beginning other larger 
types were designed which delivered as high 
as 81 kilowatts. The operating time of these 
tubes runs 700 hours or more, no complete 
tests having been made. At the present time 
?1fr. Bontsh -Brujewitsh is interested in the 
development of a new tube to radiate 100 
kilowatts. 

It will be seen from the foregoing that 
Russia is not so far behind in her radio inves- 
tigations as might be thought, although there 
is not the general practice of broadcasting 
and the large number of experimenters here 
as in many other European countries, but 
those who are interested in this newest of 
the sciences are forging constantly ahead. 
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Above: Some of the tubes developed by M. A. Bontsh - 
Brujewitsh in the Nijni -Novgorod Laboratory. The first 
two tubes are amplifies of the thoriated filament type and 
the other three are power tubes of 10 watts, 150 watts 

and S00 watts respectively. 

Left: A 25- k.w.water cooled tube. Right: A 3 -k.w. tube. 
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Hints to Radio Constructors 
By A. Pa PECK 

SOCKET WRENCHES 

I 
N this article the writer is not going to 
give directions for building any particu- 
lar set, but is rather going to describe, 
for the benefit of the readers, the proper 

Method of going about the assembling of sets, 
stressing particularly the tools needed and 
the methods of handling them. One who has 
been contemplating building a radio receiving 
set will undoubtedly find below some hints 
that will be of value in the work. Whether 
you are thinking of building a simple crystal 
receiving set or a multi -tube Super- Heter- 
odyne, you will have to know certain funda- 
mental principles of construction. These will 
be outlined in the paragraphs below in as 
simple and concise a manner as possible. 

SOLDERING TOOLS 

Probably the most important point in the 
construction of radio sets is the soldering of 
the connections. It may seem very simple 
when you watch someone else doing it, but 
when you get the necessary implements to- 
gether and try to do it yourself, you will 
usually find it to be a different proposition 
unless you follow certain definite rules that 
are very necessary for success. First of all, 
you must have the correct tools. We have 
illustrated in Fig. 1 those tools most es- 
sential in making a good job of solder- 
ing. The tools illustrated are a solder- 
ing iron, which may either be of the elec- 
trically heated type or one heated over an 
open flame, two extra tips of different 
shapes, for the iron, a small box of sal 
ammoniac and one of soldering paste, a 
medium file, a pair of pliers and some wire 
solder. Many constructors prefer the use of 
what is known as resin core solder in which 
resin or flux is contained within the wire. 
This form, however, is rather difficult to use 
until one is proficient in the art of soldering 
and, therefore, it is recommended that a non- 
corrosive soldering flux or paste, as it is 
called, be used. The flux is employed in 
order to make a perfect union between the 
solder and the metals to be soldered together. 
Its use will be explained below. Without it, 
ordinary soldering would be impossible. 

Fig. 10. If you 
expect to do a 
real good job 
in constructing 
a radio set, the 
tools shown in 
this photo are 
essential. It 
takes more 
than the hands 
and a pair of 
pliers to do 
such work well. 

The purpose of the various tips for the sol- 
dering iron is that by the use of them heat can 
be applied to points that otherwise could not 
be reached with the standard tip. These acces- 

Ends of pliers t " 

e+.-, 
-A- 

-. 

,-lYire 

-B- 

-D- 
Fig. 2. Above shows how the pliers and wire 
should be held, and Fig. 3 how the pliers are 

twisted to loop the wire. 

sories are not absolutely necessary, but are 
desired as they are often found to be quite 
convenient. The small box of sal ammoniac 
is for the purpose of cleaning the iron. Rub 
the iron on the salt occasionally when in use, 
to keep it clean. The file is for this purpose 
also and the pliers are used for holding the 
materials to be soldered. Of course, one can 
elaborate upon this list of tools and we will 
mention this fact later in another connection. 

BENDING WIRE 

In most of the radio receiving sets in use 
today either solid copper wire of about No. 
14 gauge or what is known as bus bar wire 
is employed for connecting the instruments 
together. This material finds favor because 
of the fact that very neat connections and 
solid joints can be made with it. In order 
properly to use this material it is desirable 
that certain points in working it be learned. 

The most important one of these is the method 
of turning an eye in the end of the wire. 
This can be accomplished readily after a few 
trials by using a pair of round nose pliers 
as illustrated in Fig. 2. This illustration 
shows the completion of a loop. The exact 
method of obtaining this loop is illustrated 
in Fig. 3. First, the end of the wire is 
gripped between the pliers as at A and while 
the wire is held still, the pliers are turned 
in the direction of the arrow, B. This rota- 
tion is continued until the pliers reach the 
position C, whereupon, still holding the wire 
in position, the direction of the rotation of 
the pliers is reversed until the eye is formed 
as at D. The diameter of the eye can be 
varied by making the loop at various points 
along the length of the pliers. These loops 
are very convenient for fastening heavy wire 
of the type used in sets under binding posts. 
The art of bending wire, as shown herewith, 
goes hand in hand with that of soldering. 
Make bends in the ends of the wire, shape 
the wire as desired, place it in position and 
proceed with soldering other leads to it, fol- 
lowing the hook -up of the circuit being used. 

SOLDERING 
We will now consider the subject of sold- 

ering. The first and most important point 
to remember is that cleanliness must be ob- 
served throughout the process. We will 
take up the steps in order. First, if an 
electric soldering iron is used, connect it to 
the source of current or if the other type 
is used, place it over an open flame. For 
small irons, an alcohol torch can be em- 
ployed as illustrated in Fig. 5. While the 
iron is heating, carefully clean the wires to 
be soldered together. Sandpaper will ac- 
complish this very easily. Then remove all 
traces of sand, place the wires together in 
the position in which they are to be soldered, 
and place a small amount of flux at the 
joint. As little flux as possible should be 
used as it then tends to make a cleaner and 
neater joint. The right amount must be 
determined by experiment.. By this time your 
iron probably will be heated, but take care 
not to let it get red hot. When the heating 
is being done with an open flame, you will 
find that the iron ,is at a right temperature 

Fig. 4. Be sure your iron is clean before 
attempting to solder with it. A file will scrape 

the dirt off. 
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a short time after a green flame starts to 
play around the edges of it. Place the iron 
on some non -inflammable material such as 
a holder as illustrated in Fig. 4, and with 
the file clean all four sides of the iron until 
they are bright and free from all foreign 
material. Place a little flux on the point 
and immediately apply solder. The solder 
will, if the iron is clean, spread out over 
the point and form a thin film which adheres 
to the iron. You are now ready to solder 
the joint that you prepared. It will prob- 
ably be found necessary to hold the wires 
in position with a pair of pliers, as illus- 
trated in Figs. 7 and 8. This is in order 
to prevent them from moving out of place 
while the iron is applied and while the solder 
is cooling. By placing a little excess solder 
on the iron, and applying it to the point to be 
soldered, you will find that the solder will 
run on to the joint and will "sweat" into 
the wires, making a tight rigid joint. This 
sweating is absolutely necessary and it will 
be found that sometimes it is necessary to 
hold the iron at the joint for a few seconds 
until the sweating starts. The point being 
soldered in Fig. 7 is indicated by A. 

Very often it is necessary to solder to lugs 
or projecting metallic points with which some 
instruments are equipped. In this case, the 
method is illustrated in Fig. 8. The wire, 
after it has been cleaned, is laid on top of 
the lug which has also been cleaned and the 
flux applied. A small quantity of solder is 
then packed up or placed on the heated iron 
and applied to the joint until it sweats in. 

Three types of joints are illustrated in 
Fig. 6. A is what is known as a butt joint 
and is accomplished by placing the wires in 
position so that they are at right angles to 
each other as shown. Flux is applied and 
then, when the iron with a small amount of 
solder upon it is placed under the joint with 
the solder in contact with the wire, the solder 
will sweat in and form a perfect joint. This 
method of making a connection is some- 
times not to be desired, as it is not as 
mechanically strong as it could be. To 
overcome this difficulty the method shown 
in B may be used. The wire to be soldered 
to another at right angles is turned into a 
loop at the end and the loop placed over the 
second wire. The loop is then closed up tight- 
ly with a pair of pliers and soldering is 
carried through in the same manner as in 
making the joint A.- 

fig. 5 
An alcohol torch will produce sufficient heat 
for heating a small soldering iron, in ab- 

sence of better means. 

Fig. 7. Left: The 
correct way to 
solder the end of 
a bus bar wire to 
a terminaL Grip 
it with the pliers 
to hold it steady. 
Fig. 8. Pliers are 
essential when 
soldering a joint 

like this. 
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When soldering to lugs, such as shown at 
C, the wire is placed between the two prongs 
of the lug, flux applied and the soldering 
carried through. The prongs of the lug may 
then be bent down over the wire, making 
an electrically perfect and mechanically 
strong joint. 

Another method of soldering wires that 
are not close to instruments or near the panel 
is illustrated in Fig. 9. The wires are clean- 
ed, twisted together and flux applied to the 
point to be soldered. The twist is then placed 
in the flame of an alcohol torch as shown 
and solder applied. It will promptly sweat 
into the joint if the wires are clean and flux 
has been applied properly. 

Before we leave the subject of solder- 
ing, let us emphasize and review several 
points. First -keep the iron clean and suffi- 

Apply solder 
at twist 

fg.9 
Wires that are not close to instruments can 
be soldered together by heating the ends over 

an alcohol lamp and applying solder. 

ciently hot to immediately melt solder. Sec- 
ond -have all wires perfectly clean and apply 
only a small amount of flux. Third -use 
only a good grade of solder, preferably that 
known as half and half. Fourth -never use 
anything but non -corrosive flux. Flux con- 
taining any acid that corrodes metals will 
cause joints to become weakened in time and 
will always result in trouble. Avoid acid 
content fluxes. Fifth -always apply heat to 
the joint long enough to enable the solder 
to sweat into place. Remember that the 
metals to be joined must be heated to a point. 
above the melting point of solder before pgr- 
fect union results. Sixth -if a plain solder- 
ing iron is used, which must be heated with 
a flame, always apply the flame to the base 
of the iron as shown in Fig. 5. Allowing 
the flame to play upon the tip of the iron will 
get that point dirty to the detriment of the 
work. Seventh -always have the wires in 
position by the time the iron becomes heated 
so that the process of soldering can be im- 
mediately carried through. Ninth -never try 
to solder with an iron that will not imme- 
diately melt wire solder. Attempting to do 
this will only result in a few crude looking 
slugs of solder being placed on the con- 
nection which will do no good. A smooth 
joint into which the solder has thoroughly 
sweated is the only efficient one. 

The question always arises in the mind of 
the amateur as to just what a soldering iron 

really is. It is not made of iron, althougl 
that term has been applied to the tool for 
so long that it has become accepted. Solder- 
ing irons are always made of copper, the 
reason being that copper holds its heat for 
a much longer time than iron. Furthermore, 
the copper can be heated more quickly and 
more thoroughly, resulting in an all around 
greater efficiency. 

PLACEMENT OF INSTRUMENTS 

Hand in hand with the proper soldering 
of connections goes the laying out of the 
various instruments comprising a complete 
receiving set. The first thing to watch is 
that the instruments be laid out so that 
the shortest possible leads can be run from 
one instrument to another and so that there 
will be as few crossings of wires as is 
possible. The most important short lead 
is that from the grid binding post of the 
detector tube to the grid condenser and leak. 
Preferably one end of each of the latter 
two instruments should be mounted directly 
on the grid binding post, although if it is 
necessary to do otherwise, the grid lead 
should be kept as short as possible. It 
should never be over two inches long. At- 
tention to this one little point may save con- 
siderable worry over troubles that would 
otherwise develop later on. 

Another point to watch is the placement 
of the various coils and transformers, if the 
set is of the multi -tube type. Never ar- 
range the instruments so that the grid and 
plate leads run parallel for any appreciable 
distance. Such procedure would result in 
an interaction between the leads which 
would probably make the set noisy in opera- 
tion. Also if it should happen that you 
are building a radio frequency amplifier, 
take care that the coils comprising the radio 
frequency transformers are placed far 
enough apart to prevent magnetic coupling 
between them. Six inches distance will 
usually be found sufficient and a larger space 
will not give any better results. In fact, it 
will be detrimental because of the longer 
leads required. 

Regarding the audio frequency amplifying 
transformers, the writer would advise that 
builders always lay out the instruments so 
the coils of the transformers will be at right 
angles to each other. This is particularly 
true if the transformers are placed close to 

(Continued on page 1746) 
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fig. 6 
It is bad practice to solder two wires together 
in the manner shown at A. The B method 
is the best. C shows how a lug should be 

soldered to a wire. 
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How to Build an Ultra Short Wave Receiver 
Radio News for March, 1924 

By THE STAFF OF RADIO NEWS 

THE new wave bands given to the 
amateurs by the last Commission 
present very great possibilities for 
experimentation and research, and it 

is to encourage the keen experimenters to 
work along these lines that we publish here- 
with some data on very short wave ap- 
paratus. 

The receiver shown on our cover and in 

the various photographs, covers a range of 
about 4.5 to 5.5 meters. This wave band may 
seem extremely small as compared to that 
of most broadcast receivers, but it should 
he remembered that this One meter of varia- 
tion represents a band of 15,000 kilocycles. 
In such a band of frequencies 1,503 broad- 
cast stations could operate ; that is, more 
than are actually in operation in the whole 
world. 

THE CIRCUIT 

The circuit used in the receiver is the 
regular Hartley type. It is composed of a 
single turn with a center tap, which may be 
varied in order to produce regeneration or 
oscillations. If we consider this single turn 
as a coil, the grid and plate circuits are 
composed of one -half turn each. Shunted 
across this turn is a variable condenser with 
a minimum of dielectric in its field. It may 
not seem to be of very good mechanical 
construction, but it is simple and of good 
electrical design. In order to vary the capa- 
city between the two plates forming this 
variable condenser a cam system mounted 
at the end of a long insulating rod presses 

The wiring dia- 
gram of the set. 
A is the anten- 
na, C the slid- 
ing contact for 
cc.ntro ling re- 
g e n eration, I 
the inductance, 
M -F the vari- 
able condense -, 
GC the g r i d 
condenser a n d 
L the grid leak. 

very important in designing all 
short wave receivers. The 
filament leads are connected 
directly to the battery through 
a rheostat and should be wired 
so as to be at right angles with 
the plane of the single turn 
forming the oscillatory circuit. 
The saine is true of the cen- 
ter tap lead coming directly to 
the jack mounted on the con- 
trol panel. 

THE ANTENNA AND 
GROUND 

Since it would not be prac- 
ticable to use an antenna and 
ground of the ordinary type 
on account of their natural 
wave- length, a single rod act- 
ing as an antenna and coun- 
terpoise is used. The center 
of this rod should be on the 
horizontal diameter line of the 
single turn circuit so that the 
upper half of the rod acts as 
the antenna and the lower one 
as the counterpoise. The coup- 
ling is provided by the prox- 

A rear view of the short wave receiver. Note that the 
two plates of the va-iable condenser a -e attached to the 
ends of the inductance. The cam moves the upper plate. 
The grid condenser can be seen directly below the sta- 

tionary prate. 

on the upper plate varying the distance be- 
tween the plates of the condenser. 

THE DETECTOR 
The detector tube used with this very 

short wave receiver should have very low 
internal capacity and it would be advisable 
to remove the base, especially if it is a 

metallic one. The tube shown in the pic- 
ture is a UV -199 or a C -299 mounted up- 
side- down with the leads connected directly 
to the plates of the condenser. The grid 
condenser is composed of another small plate 
mounted directly tinder and very close to the 
fixed plate of the variable condenser and 
constructed in such a way that the same 
piece of metal acts as one plate of the grid 
condenser and as the upper mounting of 
the grid leak. This construction provides 
extremely short leads, a feature which is 

A front view of the receiver. 
The long shaft on the variable 
condenser control eliminates any 
possibility of body capacity 
effects. The UV -199 tube can 
be seen mounted just to the 
right of the variable condenser. 
It is inve-ted in order to shorten 

the leads to the condenser. 

imity of the rod to the single turn circuit 
and may be varied by moving the rod away 
from the single turn to copper strip, but 
in the same plane. The rod should be one - 
half a wave -length long. 

THE CONTROL PANEL 

All the controls are mounted on a small 
panel, which is about 10 inches away from 
the circuit itself in order to avoid capacity 
effects when tuning. Since the adjustment 
of the variable condenser is extremely criti- 
cal, it would be best to use some form of 
vernier dial providing a very slow motion of 
the shaft when the knob is turned. There 
are now on the market several types of 
vernier controls with high ratios which 
would be suitable for such a short wave re- 
ceiver. On the panel are also mounted the 
filament rheostat, the telephone jack and the 
binding posts necessary for the connections. 

The photographs and drawings 
clearly show the arrangement of 
the various parts and should make 
it clear for the experimenters in- 
terested in the construction of 
such a set how to assemble the 
whole outfit. 

CONSTRUCTIONAL DETAILS 

The single turn of the oscil- 
lating circuit should be made of 

fairly stiff copper 
ribbon such as is 

used in trans- 
mitting oscilla- 
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tion transformers. The two plates of the 
condenser, which are 3 by 4 inches, are made 
of springy copper 1 -50 -inch thick. The 
small plate used as one armature of the 
grid condenser is made of the same material 
and cut as shown in the drawing. The 
antenna and counterpoise rod may be a 
piece of small copper tubing or rod which 
should be stiff enough not to vibrate. 

The cam and the rod used to vary the dis- 
tance between the condenser plates may be 
of formica, hard rubber or other good in- 
sulating material. Three pieces of insulating 
material supporting the controls and the 
various parts of the circuit are screwed 
against the edge of a baseboard and should 
be of the highest grade of insulating mate- 
rial obtainable. As may be seen in one of 
the sketches, the small panel supporting the 
vacuum tube is used also as a guide for the 
condenser plates which are notched so as to 
fit against the edge. This prevents the 
plates from vibrating horizontally, which 
would change the capacity. 

TRANSMITTING AT ULTRA 
SHORT WAVE- LENGTHS 

The receiver described above 
may be used with the short 
wave transmitter described in 
the January and February issues 
of RADIO NEWS by Mr. Bruno 
for communication over short 
distances. The exact range of 
such apparatus is not yet accu- 
rately known, but it should 
prove very interesting to try in 
some good location how far 
signals sent by a short wave 
transmitter using 5 watts of 
power could be heard. Short 
wave transmitting apparatus is 
now being built in the RADIO 
NEWS Laboratories and will be 
described in the next issue of 
RADIO NEWS, but in the mean- 
time, amateurs may use the 
Bruno transmitter for the pur- 
pose of experimenting. 

TO any speaker desirous of selecting a 
good, safe subject I suggest that consid- 
eration be given to a topic on the future 

of something. No matter how wild your pre- 
dictions, no one is likely to call you to ac- 
count because, beyond the prediction of a few 
obvious certainties, it is impossible to check 
up on prophecies until the dim and distant 
future. I presume this is why newspapers 
like to speculate so profusely on the future 
of radio and a lot of other things. In view 
of the multiplicity of predictions one or two 
of them are bound to be true, and then some- 
one can say, "I told you so." I noticed with 
much interest in the Sunday papers arti- 
cles describing what would happen if we 
could see by radio anything, anywhere, at 
any time and others describing radio devices 
for solving cross word puzzles, putting out 
the cat, evading the 18th amendment and 
many other purposes. 

IMMEDIATE PROBLEMS 
All of these speculations are extremely in- 

teresting, amusing and perhaps valuable, but 
I must confess that I find too much to think 
and wonder about in the present accomplish- 
ments of radio and the coming events which 
are knocking at the door to spend a great 
deal of time on fantasy. The present and im- 
mediate problems of radio are so complex and 
far -reaching that they require the serious 
thought of all interested in its satisfactory 
future development. 

These problems are so great that I must 
confine myself in this speech to the future 
of radio broadcasting, but in so doing I do 
not wish to leave the impression that the 
future of all other branches of the radio 

'Professor of Electrical Engineering, University 
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The sketch above shows the 
manner in which the instru- 
ments and the variable conden- 
ser control are placed on the 
baseboard. The sketch to the 
left gives further constructional 
details. The figures are the 
same as those used as keys in 
the circuit diagram on the pre- 

ceding page. 

The Future of Radio 
By PROF. C. M. JANSKY* 

art are not extremely important. Any con- 
sideration of the present and future of radio 
broadcasting must consider its past. 
I wish to correct a popular misconception 
by stating that the radio art and radio broad- 
casting did not start in 1921 as many sup- 
pose. The history of radio goes back over 
sixty years, while radio broadcasting both 
by telegraph and telephone was done before 
the World War by a number of our mid - 
Western universities - and colleges. One rea- 
son why our educational institutions do not 
many times receive more credit for the 
things they do is that they seem to abhor 
talking about them. I apparently do not 
run true to form in this respect, as it is gen- 
erally known that the University of Min - 
nesota started its broadcasting by telegraph 
in the fall of 1920, and by radio telephone 
in the spring of 1921. I call attention to 
the broadcasting done by our educational in- 
stitutions because from the first they recog- 
nized that the greatest service of broadcast- 
ing is to our rural communities and to those 
who, because of their location, do not have 
continually available information, news, 
market reports upon which to do business 
and, in addition, high class education and 
entertainment material as is the case in our 
large centers of population. In the rapid 
development of over 500 broadcast stations 
this fundamental truth has at times been lost 
from sight. However, now we are in a 
position to open the door to a coming cer- 
tainty, namely that radio broadcasting is be- 
coming an integral part of the life of our 
rural communities and is rapidly taking away 
the economic and social handicap under 

of Minnesota. 

4" 'C 

One of the most interesting - experiments 
to try with short wave transmitting equip- 
ment is the reflection and concentration of 
the energy by means of reflectors such as 
those used in the beam system, and which 
was described in the May, 1924, issue of 
RADIO NEWS in an article on "Experiment- 
ing With a Two -meter Wave -length." 

We should be pleased to hear from any 
of our readers trying out these types of 
transmitters and receivers, as we are now 
compiling all the data available on the effi- 
ciency, range, etc., of the very short wave- 
lengths. 

Address all communications to the Tech- 
nical Editor of this magazine. 

which the rural dweller has lived in corn- 
petition with his city brother. Because of the 
economic structure of this territory, the 
Northwest, it is a safe prediction that radio 
broadcasting will come to have an important 
bearing on its future prosperity and develop- 
ment. 

A second development of tremendous im- 
portance is the simultaneous broadcasting to 
the entire United States of events of nation- 
wide interest and importance. Those of you 
who heard the election night programs from 
the Twin Cities and other stations received 
a glimpse of its possibilities. The broad- 
casting of the National Conventions and the 
Defense Day programs are other examples. 
To most of you the problem of giving such 
programs may seem simple, but I can readily 
prove to you that such is not the case. This 
country owes a debt of gratitude to the 
broadcast stations which have been willing 
to bear the great expense involved in pro- 
ducing these nation -wide programs. 

DISCUSSION OP METHODS 
Three possible methods of delivering 

nation -wide broadcasting are at present under 
intensive study. It is possible to connect up 
a number of stations by wire circuits and 
broadcast simultaneously from all of them. 
This is entirely practical and from an engi- 
neering standpoint entirely satisfactory, but 
the cost at present is almost prohibitive. If 
we are to continue nation -wide service by 
this method the cost must be reduced. The 
same problem is met in attempting to con- 
nect studios, orchestras, theatres, etc., with 
a transmitting set but a few miles away. 

(Continued on page 1803) 
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Winding Inductance Coils 
By RAY E. KRUEGER 

Th e comparative values of the various forms of tuning and inductance coils are dealt with in 
this article. The good and bad points of each are delineated. 

F OR greatest efficiency, a radio induc- 
tance coil should have as little capac- 
ity as possible with a given inductance. 
The capacity of the coals depends on 

the closeness of the wires together, the differ- 
ence in potential between adjacent wires, the 
insulation material and the support of the 
wires. The difference in potential between 
any given turn of a coil and any other 
turn depends on how many turns separate 
the two turns in question. 

Thus, if these two turns are adjacent, the 
difference will be a minimum, but if there 
are nine intervening turns, the difference in 
potential between the first and tenth will be 
10 times as great as between the first and 
the second. If the coil is so wound that 
the first and the tenth turns come in con- 
tact, the capacity at the points of contact 
will be 10 times as great as though the 
points, where the wires touch each other, 
were between adjacent turns. 

The material composing the insulation and 
support of the coil is also important. About 
the best condition would be to have an air 
space around each wire, but it would not 
be possible to wind a coil in this way. 
This property of the insulating medium is 

called the "dielectric constant" or "specific 

Fig. 7. A wheel with an uneven number of 
spokes is employed for a core upon which to 
wind the spider -web type of coil. The wheel 

may be removed. 

inductive capacity" of the material. If we 

assume the dielectric constant of . air to be 

1, the corresnonding constants of some ma- 

terials are about as follows : 

Air 1.0 Shellac 3.5 

Manila paper 1.5 Bakelite 5 6 to 7.5 Paraffin 2. 
Cotton 2. Mica 6.4 

Hard rubber 3. Glass, dense flint 10. 

From the above it will be noted that for 
a coil to have minimum capacity, a paper 
base or tube is better than bakelite, rubber 
or mica and that if it is to be waterproofed, 
paraffin is to be preferred to shellac. It is 

also better to use cotton insulated wire than 
silk insulated, and double cotton is better for 
this purpose than single cotton because the 

wires are separated by a greater thickness 
of the insulation. 

FORMS OF COILS 

The simplest inductance is a single layer 
of wire wound on a paper tube. (Fig. 1.) 

Fig. 6. The spider -web form of inductance is 
very well known and has found g-eat favor 
among the more advanced experimenters. It 

has some points giving it very low losses. 

The tube should first be saturated with par- 
affin to keep out the moisture of the air. 
The inductance of a given number of turns 
of wire will increase as the diameter of the 
tube is increased (to be more exact, as the 
square of the diameter), but will decrease 
as the length of the coil (not the length of 
the wire) is increased. Such a coil is easily 
made and altered to suit conditions so that 
no further description is necessary. 

Because the inductance of a coil decreases 
as the length of the coil, various means are 
employed to shorten them and overcome this 
difficulty. The simplest means would be to 
wind layers on top of each other, but this 
would greatly increase the capacity, because 
each turn would be in contact with the turns 
above and below (as well as those at each 
side) and these turns would have much 
greater difference in potential because of the 
number of intervening turns. To partly 
overcome this increase in capacity, the form 
of multi -layer coil known as "bank wound," 
as shown in Fig. 2, was developed. Such 
coils are, however, difficult to wind and are 
usually not as efficient as some of the 
forms to be described below. 

HONEYCOMB COILS 

An efficient form of inductance is the 
honeycomb coil. In this form, the adjacent 
turns are separated from each other, but 
each turn comes in contact at the points of 
crossing with each other turn of the layers 
above and below. 

This would not be so objectionable if 
there were only a few turns per layer, but 
as usually wound, there are about 26 turns 
per layer. An improvement, especially for 
coils of less than 100 turns, is to decrease 
the turns per layer. This can be done ac- 

Fig. 9. Various methods may be used for 
mounting the spider -web type of coil when it 
is to be used in a circuit of variable coupling. 
One very good method is illustrated above. 

cording to the formula given herewith. The 
diagram, Fig. 3, represents the circumference 
of the winding form usually employed, the 
wire being wound around pins, as shown. 
a = the number of times the wire crosses 

from one row of pins to the other row 
in each layer ; a should be an even 
number of times, i. e., 2, 4, 6, 8, 10, etc., 

b = the number of pin spaces between loops, 
and 

t = the total number of pins in the cir- 
cumference. 

Thent= aXb+a -1 (1) 
Example : If the wire is to cross from 

side to side four times per layer, and b is 
taken at 5, as shown in Fig. 3, then there 
must be 23 pins (and 23 spaces) around the 
circumference of the form. 

The number of turns per double layer 
will be 

2b -4- 2 (2) 

A good method of winding honeycomb coils 
is shown above. After the form is made as 
shown in Fig. 4 the pins are suported on a 

block. 

or, in the above example there will be 12 
turns per double layer. 

In order that wires will not cross each 
other at too acute an angle, the rows of 
pins (i. e., the length of the coil) should 
not be less than given by the equation. 

bd 
c = - (3) 

t 
where c is the distance between rows of 
pins and d the diameter of the form. 

It is thus desirable to have the number of 
turns ner layer as small as possible and at 
the same time to keep c as small as possible, 
consistent with the equation (3). 

MAKING THE COIL 

Following are suggestions for making the 
form and winding this kind of coil: 

Obtain a smooth wooden cylinder, maple 
is best, about 13/4. inches to 2 inches in diame- 
ter and five or six inches long. 

Wrap a sheet of letter size paper around 
the cylinder and very carefully mark the 
exact circumference on the edge of the sheet. 
Then lay the paper flat on the table and 
divide this circumference into as many equal 
parts as there are to be pins and spaces, 
as determined in formula (1). 

An easy way to do this is indicated in the 
diagram in Fig. 4. Lay a ruler on the sheet, 
as shown, at any angle with the edge of the 
paper and mark off as many quarter inches 
from one end of the circumference (as at 
a) as there are to be pins, to points c. Con- 
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sect c with the end of the circumference b 
and then draw lines parallel to cb which will 
divide ab into as many equal parts as there 
are to be pins. Then again wrap the paper 
around the cylinder and very carefully mark 
each point. The care with which the pins 
are located will have a great deal to do with 
the neatness of the resulting coil. 

For pins, used phonograph needles will be 
found very satisfactory. Small brads will 
also do, but they are not as smooth as the 
phonograph needles. Ordinary pins are hard- 
ly stiff enough and are too long, except for 
large coils. The pins should be driven in 
radially and until they hold firmly. Then 
wind a layer of string (small cotton or very 
heavy thread is best) between the two rows 
of pins, like the hose on a reel, and fasten 
the two ends by tacks driven near the ends 
of the cylinder. Then tightly wind a strip 
of heavy tough paper which has been cut 
just wide enough to go between the pins, 
but not to burr up at the pins. 

This may go around two or three times 
and be held in place by small drops of glue. 
The form is now ready for the wire. No. 
26 or No. 24 cotton covered wire will be 
very satisfactory. Fig. 5 shows winding 
form with several turns wound on. 

THE WINDING PROCESS 

Hold the form in the left hand and the 
spool of wire in the right and very carefully 
wind the first turn, counting the spaces be- 
tween the loops so that b will be the number 
determined upon. If the first turn is put 
on correctly, the other turns will follow 
easily, always coming just one space from 
the preceding turn. 

Keep track of the number of turns from 
the number of double layers and when the 
required number has been wound, fasten the 
end of the wire around one of the tacks, 
holding the string. Then carefully apply 
collodion (the bulle variety, not containing 
castor oil, is the best and should be rather 
thin) to the edges of the coil and also at 
intervals around the outside of the coil and 
allow it to harden. The paper used under 
the coil should not be paraffined, because 
the collodion will dissolve the paraffin and 
then not harden. After the collodion has 
hardened, carefully pull out the pins, using 
a small pair of pliers, and then pull the 
string out from under the base of the coil. 
The space occupied by the string will per- 
mit the coil to be easily removed from the 
cylinder. It is well to wind a few more 
turns on the coil than required and then 
a-emove the surplus turns, one at a time, as 
found necessary after testing the coil in 
the set. 

SPIDER -WEB COILS 

Spider -web coils are at least as efficient 
as honeycomb coils and if the number of 
turns required can be wound within the 

available diameter, they are usually pre- 
ferred. They are much easier to make than 
honeycomb coils, but for greatest efficiency, 
care should be taken in selecting the mate- 
rial of the form, so as to get one which 
has the necessary strength and stiffness, but 
with as low a "dielectric constant" as pos- 
sible: 

The material may be cardboard soaked in 
paraffin. The base of the slots is usually a 
circle 11/2 inches to 2 inches in diameter and 
the length of the slots and outside diameter 

fig. Z 

In making bank wound coils a very defi- 
nite form must be followed. This is illus- 
trated above. The number in the center of 

the wire is the turn number. 

00000000.00O0.0.0.0m60 \ 
fig. _I 

The method usually followed in making a single layer coil is extremely simple. The 
turn sequence is shown above for compari- 

son with Fig. 2. 

Tubingr 

made sufficient for the required number of 
turns of wire. An easy way to determine 
the outside diameter of the insulated wire is 
to count the number o f turns on the spool 
in the space of one inch; thus, if there are 
50, the wire is 1/50 of an inch in diameter. 
If 80 turns are to be wound, the slots must 
be 80/50 or about 1% inches long, plus 
enough extra to hold them well. The form 
must have an odd number of slots, as in 
Fig. 6 ; the wire is not cemented in place, 
but holds because of the shape of the form. 

FLAT COILS OF REINARTZ TYPE 

The most efficient and at the same time 
easiest wound coils we know of are the flat 
self- supported coils similar to the well 
known Reinartz coils. The form may be a 
wooden cylinder, as shown in Fig. 7, say 2 
inches in diameter and any convenient length, 
about 2 or 3 inches. 

In a circumferential line around the center 
of the cylindrical face, lay off an odd number 
of spaces, about 11 or 13. At each point, 
bore a hole in the diameter of such wooden 
doweling as is available, say / or 3/16 inch. 
Nails of proper size may be used. These 

, Circumference of Cylinder Form 
/{Pins Pins 

O O t o o o o O Y.. ,. o O O o 0 
2nd turn 1st turn 

3rd /urn -o o ò ¡ o o o o o o o. .. o Jb I. - l.._ 
Loop Loop Loop 

Fig,3 

7 

The honeycomb form of coil is another one which has come into great favor with the experi- menters. The method of winding the wire on the pins is given above. The pins are placed 
around the pe-iphery of a circle. 

o 
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holes should be radial and carefully cen- 
tered at the 11 or 13 points and of such 
size that the wooden pins or nails will fit 
snugly. Cut 11 or 13 pins of the wooden 
stock, each about 4 inches long, and place 
one into each hole. Then wind four turns 
of string on the form, winding over two and 
under two regularly around the pins. 

Then wind the wire, say No. 24 D.C.C., 
on top of the string and in the same manner; 
i. e., over two pins, and then across and 
under two pins, then across and over two 
pins, etc. After the required number of 
turns has been wound, fasten the outside 
end, and then put collodion along the points 
where the wires cross each other, on both 
sides, also all around the first and last four 
or five turns. When the collodion is almost 
hard, carefully remove the pins and when 
fully hard, pull out the string and remove 
the coil. 

This form of coil is very efficient because 
there are only four turns per layer with the 
capacity thus low at the points where the 
wires touch > each other ; because it is sel 
supporting and does not require a base, and 
because it is short as compared with its diam- 
eter. 

MODIFIED FLAT COIL 

Where the required number of turns is not 
great, say up to 30 or 35 on a 2 -inch center, 
a still more efficient coil can be wound by 
winding over one peg and under one, as in 
Fig. 8, instead of over two and under two.. 
Such a coil is otherwise made in exactly the 
same way as the flat coil previously de- 
scribed. 

With this coil each turn is in close con- 
tact with only the turn above and the turn 
below at the points of crossing and the coil 
has, therefore, a smaller capacity than the 
two over and two under type. Not less 
than 13 pegs on a 2 -inch cylinder should be 
used with this type in order to avoid making 
the angle of crossing of the wires too acute. 

Fig. 9 shows a method of mounting the 
coils. 

Circumference 

Fig. 4. The method usually employed by ama- 
teurs for laying out the coil form for honey- 
comb coils is given above. A ruler and paper 

are the only requisites. 

/3 pins on 2' cylinder 

®, O ©. '© p, p 4 

fig. 8 
The alternate pin method of winding a spider - 
web coil of conventional design is given above. 

ADVANTAGE OF GOOD COILS 
It may well be asked whether there is any 

real advantage in these theoretically better 
coils, wound on the form shown in Fig. 7 
and using the method shown in Fig. 8. The 
writer can say definitely that such coils 
have secured results during bad radio 
weather, when ordinary honeycomb coils 
would not produce an audible signal. For 
a given range in condenser capacity, they 
will show a greater range in wave- length or 
requency and will produce louder and clearer 

signals generally than either the honeycomb 
or the ordinary coil wound on a tube. 
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Reflex Radio Receivers in Theory and Practice 
By JOHN SCOTT -TAGGART, F. Inst. P., A.M.I.E.E. 

Part V 

Some excellent single tube reflex circuits, employing crystal detectors as rectifiers, are described 
in this article. Regeneration is incorporated in a few of them. 

CZ 

G3 

-db- 
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L3 

1 

F.g. 23. A circuit in which the audio frequency transformer is eliminated. 

GREAT improvement can be made in 
the stability of a reflex set if a 
condenser is substituted for the 
audio frequency transformer, which 

feeds back the rectified currents into the tube, 
as shown in Fig. 23. The chief advantage of 
this substitution is the elimination of much 
of this undesirable feed -back usually in at- 
tendance when the transformer is employed, 
clue to the distributed capacities of the in- 
strument. 

Of course. the absence of the transformer 
will be noted in signal strength. The loss 

Fig. 25. An interesting circuit not previ- 
ously published, using a tuned plate circuit. 

of voltage step -up to the grid of the tube 
will leave the signals appreciably weaker, 
but at the same time a great deal clearer. 
This idea should only be employed by those 
who are seeking clarity and stability. In 
the circuit illustrated, a tuned aerial circuit 
is employed. In actual practice such an ar- 

rangement would not he used. It is incor- 
porated here simply for the sake of g -eater 
clarity in explaining the operation of the 
circuit. 

The radio frequency currents are corn- 

mmmmunnn1 nnnnm,nnnnmmn1urnnmwm. 

Fig. 24. A modification 
of the circuit shown in 
Fig. 23 in which the 
crystal detector circuit is 
tuned and coupled to the 
plate circuit of the tube, 

which is aperiodic. 

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

vided to give the radio frequency currents 
an easy path by the phones. 

An adaptation of the Fig. 23 circuit is 

shown in Fig. 24. The only change made 
is that the primary portion of the crystal 
circuit is tuned, instead of the plate circuit 
of the tube, as in the previous arrangement. 
This connection will, of course, remove 
almost all tendency of the tube to oscillate 
and at the same time prevent any regenera- 
tion which may be undesirable, since the 
addition in signal strength gained through 
a small amount of feed -back greatly in- 
creases the sensitivity of the set. 

Several experimenters will, no doubt, won- 
der just what situation confronts the connec- 
tion of the detector across the condenser and 
just how a difference of potential is gained 
so that the grid may function at audio f re- 
quency. In practice it usually happens that 
there is sufficient leakage across the con- 
denser C4 to act as a high value resistance, 
thus giving the necessary difference in poten- 
tial. It will at once be suggested that a 

II-7711e1iH1i111i111i111i1i + ii-- 
municated to the grid circuit and passed, 
amplified, to the circuit L3, C3 which is 
tuned to the incoming wave. Then the radio 
frequency currents are passed to the crystal 
detector in which they are rectified. From 
the crystal the signals pass to the condenser 
which takes the place usually occupied by 
the audio frequency transformer in the grid 
circuit of the tube. Here they actuate the 
condenser so as to change the potentials of 
the grid in accordance with the audio fre- 
quency. The signals are again amplified as 
they pass through the tube and go on to the 
receivers where the audible sound is pro- 
duced. The capacity of the condenser in the 
grid circuit may be of approximately .11003 

mfd. The usual by -pass condenser is ero- 

Fig. 28. Capacity coupling from transformer secondary to grid adds 
regeneration to this circuit. The crystal detector circuit is tuned. 

separate resistance be employed in parallel 
to the condenser so that the exact and proper 
value could be employed, thus operating the 
set at the highest possible efficiency. 

This arrangement was tried, but proved 
more or less superfluous, since little, if any, 
advantage was obtained through it. Grid 
leaks of a number of different values were 
used, but with no additional signal strength. 

Some may question the absence of a grid 
leak and the question of biasing the grid 
of the tube with an individual battery. A 
close examination of the circuit will show 
that there is a clear path existent from the 
grid to the negative side of the "A" battery 
through the crystal circuit. 

The use of the radio frequency trans- 

/4 
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Fig. 26. Regeneration added to the circuit of Fig. 24. The 
crystal detector circuit remains tuned. 
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Fig. 29. Another method of introducing regeneration. The crystal 
detector circuit is untuned. 

former in these circuits should be fairly 
obvious. If it were not for its interposition 
between the plate and the crystal detector 
circuit, the "B" battery voltage would be 
communicated to the grid of the tube, thus 
placing such a high bias on the grid that 
it would be impossible to operate the set. 
The use of the radio frequency transformer 
separates the two circuits. 

In Fig. 26 we have another adaptation of 
the original circuit shown in Fig. 
24. The addition of the tickler 
coil is shown in series with the 
primary of the radio frequency 
transformer. It Will be neces- 
sary to make the coil as small 
as possible, consistent with the 
proper amount of regeneration to 
give the set the necessary sensi- 
tivity. In the possibility of mak- 
ing the coil too large lies the danger 
of causing the tube to fall into 
oscillation. There will be some 
capacity tuning in any event, and, 
coupled with the primary circuit 
of the tube, there may be enough 
inductance and distributed capacity 
to bring the plate circuit almost to 
resonance with the grid, which is 
a condition much to be shunned. 

Another adaptation of the same 
arrangement is shown in Fig. 27. 
In this instance the tickler is in- 
cluded in the secondary circuit 
of the transformer. Usually, the trans- 
former will be purchased to cover a certain 
definite band of wave -lengths. The inclusion 
of the tickler in the circuit will alter this 
band to some extent, but not enough to cause 
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Fig 30. In this circuit the feed -back coil does not influence the 
tuning of the circuit. 

a material decrease in signal strength or 
sensitivity. With the tickler in this posi- 
tion there is less liability of tube oscillation 
than in the previous case. 

A third method for producing regenera- 
tion through capacitive coupling is illus- 
trated in Fig. 28. The secondary of the 
radio frequency transformer is coupled to 
the primary circuit of the tube through the 
agency of a variable condenser. The control 

cuit should be of the small vernier type. 
Its actual capacity will depend, of course, 
upon the band of wave- lengths to be covered 
by the set. The writer is not greatly in 
favor of the particular method of regenera- 
tion, since the condenser must be rather 
critical in its adjustment, thus adding another 
and seemingly unnecessary control. 

By employing this idea in conjunction with 
a tickler feed -back circuit in which the 

tickler is used in reverse relation 
-the Superdyne principle -a much 
better control of the tube's actions 
may be obtained. The Superdyne 
principle has found a great deal of 
favor since its introduction to the 
public on account of the great 
efficiency at which radio frequency 
amplification may be worked. This 
is an entirely new adaptation of the 
idea, with a few changes in the cir- 
cuit (those depicted in Fig. 30). 
With these changes, almost com- 
plete control may be had with a 
corresponding rise in the over -all 
efficiency of the set. 

In Fig. 30 there is the regula- 
tion tuned plate circuit used in con- 
junction with the tickler feed -back. 
This is possibly the best of the cir- 
cuits using regeneration and con- 
trol at the same time. As in all 
other circuits described in this 
series, a fixed condenser is used 

instead of the audio frequency transformer 
to feed back the rectified currents to the tube 
the second time they pass through it, and 
thus eliminating the distortion common to 
audio frequency transformers. 

7- 

Fig. 27. 
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In this arrangement the tickler coil is connected in 
secondary circuit. 

of this circuit may be found somewhat more 
erratic than those described previously, but 
the idea is a good one for the use of the 
experimenter. 

The condenser used in the feed -back cir- 

he 

Listening to the Electron 
By GUY BARTLETT 

SCIENTISTS have recently succeeded in 
listening to the electron. 

The vacuum tube amplifier in which 
the amplification is carried to a hundred - 
thousand fold, and with which a million fold 
can be reached, makes this possible. The 
sound produced by the electrons is caused by 
bombardment of the plate by electrons, re- 
leased from the hot filament. It is these elec- 
trons, the smallest known particles of mat- 
ter, which carry the current and which make 
the operation of the tube possible. So, the 
noise is a fundamental property of electron 
emission, a characteristic of the electron. 

These facts were brought out in a paper 
read by Dr. A. W. Hull, of the research 
laboratory of the General Electric Company, 
Schenectady, N. Y., at the annual meeting 
of the American Physical Society at Ann 
Arbor, Mich., describing experiments con- 
ducted by Dr. N. H. Williams, of the Uni- 

versity of Michigan, and himself, in which 
they listened to electrons. 

While users of vacuum tubes are not in- 
terested in listening to the noise, it is a 
phenomenon of scientific interest, and in the 
research laboratory of the General Electric 
Company at Schenectady a careful study has 
been macle of it. The work is being con- 
tinued by Dr. Williams at the University of 
Michigan. It has been found that the noise 
is proportional to the number of electrons 
Which fly across the tube each second. 

The noise, due to the electrical oscillation 
which is set up by the impacts of the in- 
dividual electrons on the plate, is known as 
the Schrot effect and was predicted on theo- 
retical grounds by Dr. Schottky, of Berlin. 
The energy of each blow is extremely 
minute, but, like rain drops, the energies 
of the many individual impacts add and their 
sum becomes very large. 

To listen to the sound of the electron is 
a feat in itself which gives an added charm 
to the vacuum tube. Listening to the elec- 
tron, however, is but incidental to the studies 
which have been made by the scientists. 

Not long ago the electron was unknown. 
First scientists had the molecule, itself so 
small that man has not yet seen it. Then 
came the atom, the minute integral part of 
the molecule. For a long time the atom was 
considered as the ultimate particle of mat- 
ter. But each element presents a different 
atom. Science was not content to rest. It 
sought to connect all phenomena, and the 
electron was the result. 

Scientists now believe that all matter is 
composed of electrons and that different 
substances result from the different proper- 
ties possessed by the atoms according to the 
number and arrangement of the electrons 
they contain. 

www.americanradiohistory.com

www.americanradiohistory.com


G. B. S. 
Broadcasts g. 

111:1::::::::MM::111:,1:1.11:1111 

New Moun- 
tain -Top 
Broadcast g 

Station 
::3::1:.:1,11111LL11111111.1 

nternational radio 

That the aesthetic side of radio is not being 
neglected is shown by this artistic loud speaker 
recently placed upon the English market. 
The diaphragm of the speaker is made of 
pleated parchment, the phone unit being sup- 

ported close behind it. 

English 
Amateurs 
Aroused 

ENGLAND 

The stringent rulings of 
the British Post Office 
Department against ama- 
t e u r transmission, i n 
which it has been forbid- 

den to all amateurs to communicate with 
amateurs of other countries except under 
special license, has attracted the attention 
of members of Parliament. One member 
directly questioned the Postmaster General 
as to whether the latter realized the discon- 
tent that the ruling had created in radio 
circles. 

The Postmaster General replied that every 
effort was being made to encourage ama- 
teur experimentation and transmission and 
that arrangements were being made with 
many radio societies to increase this scope 
by the issuance of further experimental li- 
censes. The radio press of England hails 
this statement as a decided overture for 
amicable settlement of the difficulty. 

One of the strongest arguments against 
the ruling has been the extraordinary suc- 
cess of amateur 2OD (E. J. Simmonds) in 
getting in touch with New Zealand. As the 
London Tintes points out, no amateur could 
state beforehand that he was going to try 
to work with such distant stations, and, 
therefore, it was merely a matter of chance 
that such records could be established. 

As the work may well prove of primary 
importance in DX work it is expected to 
be one of the broadsides fired at the Postal 
Department and may even do away with 
the necessity of using the campaign fund 
advanced by Modern Wireless and Wireless 
Weekly to fight the prohibitory regulations. 

Import = 

Restrictions 
Dropped 

Although import re- 
strictions were dropped at 
the beginning of this year, 
British manufacturers 
have formed a National 

Radio Association and entered into ar- 
rangements with the retailers restricting 
the trade to radio goods of English make. 
It is understood that the Association con- 
trols the supplies to wholesalers and deal- 
ers, and if a dealer handles radio goods of 
foreign make, he will find himself un- 
able to obtain British made apparatus. Natu- 
rally, this would be a considerable handicap 
and few would consider such a position. It 
would seem that the move of the National 
Association will prove an effective deterrent 
to the handling of foreign radio material by 
local dealers even now that the restrictive 
licensing arrangement is removed. 

We believe that in the 
early days of radio broad- 
casting Mr. George Ber- 
nard Shaw was somewhat 
hostile to this innovation, 

and issued very strict instructions that his 
plays were not to be broadcast. If this was 
indeed the case Mr. Shaw, with his char- 
acteristic good sense, has altered his views, 
as recently he broadcast his own play, 
"O'Flaherty V.C.," from a London station. 

=Photo - 
graphing 

Sound 

FRANCE 

Dr. Fournier d'Albe- 
whose work on television 
is well known -has now 
invented sound-photo- 
graphs which he calls 

"Radiotonograms," by means of which speech 

Radio News for Marc/i, 1925 

and music may be seen. With practice the 
radiotonograms could be read at sight, and 
it might be possible to modify them for use 
as music -rolls in a player- piano. 

E 

The anti -microphonic tube socket shown in 
the accompanying sketch is suspended by 
springs from its base, reducing to a minimum 
internal tube vibrations. The base, A, is 
provided with holes, B, for mounting the 
socket to the base -board, and C, is the holder 
in which the tube is mounted. The holder, 
C, is fastened by four springs, D, which are 
attached at one end to the tube sockets and 
at the other to the base by the screws, E. 
The tube is thus supported on springs, which 
absorb mechanical shocks. The springs are 
of sufficient strength to withstand any strain 

when a tube is inserted or removed. 

g 

Radio Time a 

from Stars 

Making the stars work 
is the latest idea of a 
French scientist and it 
will be soon tested at the 
Eiffel Tower in Paris. 

The originator suggests that as the light of a 
star crosses the eyepiece of a telescope it 
should be made to operate a selenium cell, 
and this in turn could be made to broadcast 
a musical note, so that the listeners would 
actually "hear" the star. Broadcast without 
human intervention, this time signal would 
be accurate to within a millionth of a second. 

The first radio station 
located on a high moun- 
tain was recently opened 
on top of the Pic du Midi, 
in the Pyrenees. The sta- 
tion is 9,330 feet above 
sea -level. The station 

will broadcast mainly weather reports for the 
farmers in the South of France and it is 

(Continued on page 1805) 

Bu/6 Fixed 
Behind 
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of Cord 

Eye /et for Cbnneeliorl to 
Tube Bein!/ Tested. 

An English manufacturer of tubes has recently placed on the foreign markets their product 
packed in a carton that permits the tube to be tested for the customer without unsealing the 
box. As each tube is packed in cotton cloth, a wire is wound around each of the two filament 
legs and connected to two metal eyelets "A" inserted in one end of the carton, as shown in the 
illustration. When the packing is completed, the box is sealed. The method of testing the 
tubes is ingenious. The retail dealer is supplied with a showcard (similar to the one illustrated) 
which is provided with a flashlight bulb and battery. The eyelets "B" on the edge at the bottom 
of the card are connected to this bulb and battery. To test the tube in the sealed carton, the 
eyelets of the box are placed over those on the showcard, and if the filament of the tube is 
perfect, the flashlight bulb will light up the transparency. In this way the customer is assured 

that the filament of his new tube is perfect. 
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The Frst Annual Radi Set ectorY 
By HUGO GERN'aAGK 

<4 complete list of radio sets of .-1;ncrican rn, iiu,f,icture. with sußicieni data on each for the pros- 
pective buyer to snake an intelligent selection. 

RADIO NEWS takes great pleasure in presentin;: this month, 
its first annual Radio Set Directory. We believe that this 
is the greatest Directory of American Radio Sets ever pre- 
sented. 

The question, "What set shall I buy :'' is answered in the pages 
that follow. As we stated editorially some time ago, American radio 
sets have now been improved to such an extent that it may well and 
truly be said that set manufacturing in this country has now reached 
a point where the public is no longer offered experiments or sets of 
doubtful quality. Nearly all of the sets now made are excellent 
and nearly all may be relied upon to perform the work that is ex- 
pected of them. 

When it conies to a choice, buying a radio set is much like buy- 
ing a car. A ford will take you practically the same distance as 
a Rolls Royce. In other words, the more you pay for a set, the 
more refinements ant( luxury you get. Then, of course. there is 
physical appearance that has a lot to do with the choice. Braying 
a good radio outfit in a very poor cabinet may do for some pe:,ple, 
but the majority today seem to prefer a set that matches their home 
surroundings -a radio which they can be proud to show to their 
friends. 

As a guide to those interested in securing a radio outfit, we desire 
to give the following information, which may be used to help decide 
in the selection of a set. For short distances, not more than 15 
miles average radius, a crystal set will do. Such sets must be used 
with headphones. From 1 to 6 headphones can be connected with 
good results. No loud speaker results can be had with crystal sets. 

Single tube sets, if of the regenerative variety, are good for a 
radius of from 500 to 1,000 miles. From I to 6 head receivers 
can be used with such a set. They cannot be used, as a rule, with 
loud speakers. 

A good one -tube set is ordinarily as sensitive as a 4- or 5 -tube 
set; it will bring in good distance on the head receiver.. In other 
words, it has the sensitivity, but not the power of the multi -tube 
sets. Aerial and ground are required with a single tube set, the 
same as with a crystal outfit. 

Coming to the multi -tube sets, it should he understood that, as 
a rule. it takes a 3 -tube set to operate a loud speaker. While Cer- 
tain 2 -tube sets will bring in local stations with fair volume, they 
cannot be relied upon to do so under 'all circumstances, with but 
few exceptions. It should be recognized that the multi -tube set does 
not necessarily bring in greater distances than the single tube sets. 
What it does, however, is to bring in distant stations much more 
loudly, more clearly and better. The more tubes that are used, 
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the louder and more satisfactory will the broadcast reception be. 
However. well designed tuned radio frequency sets and those of 
the Super- Heterodyne class wil!, in addition to increased volume, 
give greater distances than will the single tube sets. 

L;p to and including ,the 3 -tube outfit, speaking generally, it is 
necessary to use either an outdoor or a good indoor aerial. Loop 
aerial l sets, generally, require at least 4 or more tubes. 

There are, of course, certain exceptions to all this, but the above 
statements have been made merely to guide the average buyer when 
buying 'a radio set. 

In the columns below there appear the photographs, together with 
short descriptions, of practically every radio set on the American 
market today. "hhe outstanding features, including Number of Con- 
trols, Type of Circuit and the Number of 'Pubes are given in the 
text alongside of the photographs. Unless otherwise noted, the 
price quoted by the manufacturer covers only the set as it stands, 
without tubes, batteries, loud speaker, telephone receivers, antenuia 
and ground equipment - 

The sets described here are the result of a general call to all 
radio set manufacturers. There is a possibility that not all of them 
responded, and we shall, in all probability, publish the remaining 
sets in our next issue, if this should he necessary. 

It is a matter of great pride that we are privileged to present 
to our readers practically every first class set made in this country 
today. it is a most remarkable array, and we believe that the 
technique, workmanship and performance of the sets pictured here 
cannot fail -to astonish even those who know something about this 
great and growing radio-industry of ours, 

It is to the everlasting credit of the radio industry that in the 
short space of two years it has been able to muster such a tremen- 
dous output of really first class products. It took the phonograph 
and automobile industries fifteen years to cover the same ground. 

-We repeat, from an editorial published some time ago, that the 
best time to buy a radio outfit is NOW. All the latest models are 
on the market this very minute. I)o not let the argument that radio 
outfits will be greatly improved in the future deter you from buy- 
ing a set. Radio outfits WILL he improved in the future. So 
will automobiles, houses, shoes and everything else. You know 
that five years from now the automobile will be vastly improved 
over your 1925 na del. That does not deter you from enjoying this 
year's car. The same logic must be used when contemplating the 
purchase of a radio set. 

The time to buy a radio set is NOW. 

Sets Are All Listed Alphabetically by Name of Manufacturer 

. 
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TRADE NAME: Babydyne. 
TYPE Regenerative. 
TV One. 
RAT1LIiIFS: "A" and "B" requíed.- 
CONTROLS : One. tERI\I Outside. 
i tilt i $10 without a i.essorles. 
MA\t,FACn RER.'S NAM 1'.: A. & 1. II.l,tur 

co- 

"I E u DE NAME : Adler -Royal Neutrodyne. 
Mlttl)1;L: Table type No. 201A. 
-t1. P h:: Neu : roti. -ne. 
I-f a .s F, e. 
{tAtT }:RIS )ì" batteries in cabinet. 
CO \ rROI.s: Three 
,A It I A I.: outdoor. 
p] ¿ {([ ;.IF.O without accessories $ali with 

..l.r..OTlts. 
ï ANUFACTURER S NAí1E: Adler Mtg. Co, 

,". 
. 

_ 
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- 

h 

' 

ï 
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T RA DE NAME: "A -C Dayton XL -5." 
MODEL: Console, 
TYPE tuned radio frequency with control 

for balancing. 
TURFS Fire. 
BATTE RI ES: Storage battery or dry cells. 
CONTROLS: Three. 
AERIAL Outdoor or indoor. 
PRICE $2,50.00 with built -ìn loud speaker. 
MANUFACTURER'S NAME: A -C Electrical 

Mfg. Co. 

'tRA DE NAME: Adler -Royal Neutrodyne. 
',I Oft LL: 1- aide type No. 199, 
'1'\ PF \ utrodyne. 
I' IthS: live t.'V -199. 
BAT TERMS : Dry cells contained in cabinet. 
t'0 VIROLS. Three. \I NI AL : Indoor, outdoor. 

I PRICE $:55 accessories; $205 with 
accessories. 

?t \ \t ;i<ACIURER'S NAME : Adler Mfg. Co. 

. 

-. 
I 

' 

t. 

r` C' ( 

' 
rt 

I' 

, ' 

TRADE NAME: "A -C Dayton XL 5.' 
MODEL: Standard. 
TYPE: Tuned radio frequency with control 

for balancing. 
TUBES: Five. 
BATTERIES: Storage battery or dry cells. 
CONTROLS: Three. 
AERIAL: Outside or inside. 
PRICE! $115.00 without accessories. 
MANUFACTURER'S NAME: A -C Electrical 

Mfg. Co. 

TRADE NAME : Adler -Royal Neutrodyne. 
N1ODLL: Floor type No. 1 Elizabethan. 
l'\ I E: Neutrodyne. 
T( RCs Five. 
BATTERIES : Contained in cabinet. 
AERIAL: Indoor, outdoor. 
l'O \TROLS: Three. 
PRICE: $350 including loud speaker. 
MANUFACTURER'S NAME: Adler Mfg. Co. 

.. 

- 

- - 

- 

- - 

-` 
: +- 

www.americanradiohistory.com

www.americanradiohistory.com


Radio Neu's for ;-March, 1925 

TRADE NAME: "Ambler- Holman Receiver." 
' TYPE : Neutrodyne. 

TUBES: Five. 
BATTERIES "B" and "C " ; batteries may 

be contained in cabinet. 1 _ CONTROLS: Three. ° - AERIAL : Indoor or outdoor. \ " PRICE: $75.00 without accessories. 
MANUFACTURER'S NAME : Ambler -Hol- 

man Co. 

TRADE NAME : Deresnadyne. 
MODEL : De luxe. ' 
TYPE Two stages of tuned radio frequency 

amplification detector two stages of low ratio 
audio frequency amplification. 

TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS : Three. 
AERIAL; Outdoor, indoor. 
PRICE : $165 without accessories. 
MANUFACTURER'S NAME: A. R. C. An- 

drews. 

_ 
3 e 

TRADE NAME : Etherphone. 
MODEL : RX -3, 
TYPE : Reflex circuit. 
TUBES: Two. 
BATTERIES : None furnished. 
CONTROLS: Two. 
AERIAL : Inside or outside. 
PRICE: $45.00 without accessories. 
MANUFACTURER'S NAME : American Ether- 

phone Corporation. - 

TRADE NAME: "Apex Super." 
TYPE : Two tuned radio, detector and two 

audio. 
TUBES: Five. 
BATTERIES : None furnished. 
CONTROLS: Three. 
AERIAL : Outside or inside. 
PRICE: $95.00 without accessories. 
MANUFACTURER'S NAME : Apex Electric 

Manufacturing Company. 

' 
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TRADE NAME : Etherphone. 
MODEL: TR -5. 
TYPE : Two radio, detector and two audio. - TUBES : Five. 

-- e BATTERIES: None furnished. 
CONTROLS: Two. 

C - AERIAL: Outside or inside. 
PRICE : $60.00 without accessories. 
MANUFACTURER'S NAME : American Ether- 

phone Corporation. 

TRADE NAME : Deresnadyne. 
MODEL: Standard. 
TYPE : Tuned radio frequency, detector and 

two audio. 
TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS. Three. 
AERIAL : Outside or inside. 
PRICE : $150.00 without accessories. 
MANUFACTURER'S NAME : A. R. C. An- 

drews. 

` 

,, x ÉS\ g t 
. 

TRADE NAME : Etherphone. 
MODEL: RX -4. 
TYPE: Reflex. -- TUBES: Two. 
BATTERIES : None furnished, but compart- . 

menu provided for in set. tt*rt`' CONTROLS: Two. 
w 

& e" fit' AERIAL: Outside or inside. 
PRICE: $60.00 without accessories. 
MANUFACTURER'S NAME : American Ether 

phone Corporation. 

TRADE NAME : "Carryadio." 
TYPE: Three stages of radio frequency am- 

plification, detector and two stages of audio 
frequency amplification. . 

TUBES: Six. 
BATTERIES: Dry cells contained in case. 
CONTROLS: Three 
AERIAL: Loop contained in case. 
PRICE: $125.00 including batteries, tubes, loud' 

speaker and loo P p MANUFACTURER'S NAME: Armlet' Radio 
Corporation. 

`. 

> _ 

> 

TRADE NAME: " Amrad.,, 
MODEL: Neutrodyne. 
TYPE : One tuned radio, detector and three S - audio. -- . TUBES: Five. 
BATTERIES: "A" d "B" needed. 

} $ an nee 
CONTROLS: Two. s . . AERIAL: Outside or inside. 
PRICE: $85.00. 
MANUFACTURER'S NAME: American Radio 

and Research Corporation, 

TRADE NAME: "Atwater- Kent." 
MODEL : 20. 
TYPE: Two radio, detector and two audio. 
TUBES: Five 201A type. 
BATTERIES : Storage "A" and 90 -volt "B" 
CONTROLS: Four, 
AERIAL: Indoor or outdoor. 
PRICE: $100.00 without accessories. 
MANUFACTURER'S NAME: Atwater-Kent tw 

Mfg. Company. 
NOTE: De e cabinet, $120.00 without ac 

cessories. 
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TRADE NAME: "Amrad." 
MODEL: Cabinette; built -in loud speaker. 
TYPE : One radio, detector and two audio. 
TUBES: Four. 
BATTERIES "A" and "R" needed. 
PONTROLS Two 
PRICE : $18000 without accessories. 
AERIAL : Outside or inside. 
MANUFACTURER'S NAME : American Radio 

and Research Corporation. 

TRADE NAME: "Atwater- Kent." 
MODEL: 9. . 

TYPE : One radio, detector and two audio. 
TUBES: Four 201A type. { 
BATTERIES: Storage "A" and 90 -volt "B." - 
CONTROLS: Two. 
AERIAL : Outside or inside. 
PRICE : $65.00 without accessories. 
MANUFACTURER'S NAME : Atwater -Kent 

Mfg. Company. 

a 

_s' E g . - TRADE NAME : Ammit." 
MODEL : Inductrole. 

Of , 1 TYPE: One radio, detector and two audio. - °- ' TUBES: Four. 
BATTERIES : "A" and "B" needed. ir CONTROLS: Two. .. AERIAL: Outside or inside. 
PRICE :, $100.00 without accessories. 

1 MANUFACTURER'S NAME: American Radio <: c and Research Corporation, 

TRADE NAME: "Atwater- Kent." 
MODEL: 10. 
TYPE; Two radio, detector and two audio. 
TUBES: Five 201A t type. 
BATTERIES : Storage `A" and 90 -volt "B 
CONTROLS : Three. . 

AERIAL Inside or outside APRICE: 
$85.00 without accessories. - 

MANUFACTURER'S NAME : Atwater -Kent 
Mfg. Company. 

TRADE NAME : Melco Supreme. 
TYPE : Two radio, detector and two audio. 
TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS: Three. 
AERIAL : Outside or inside. 
PRICE: $150.00 without accessories. 
MANUFACTURER'S NAME : Amsco Prod- 

nets, Inc. 
NOTE: The price of the slant panel type is 

$165.00. 

TRADE NAME : "Atwater- Kent." 
MODEL : 12. 
TYPE: Two radio, detector and two audio. 
TUBES: Six 201A type. 
BATTERIES: 6 -volt storage "A" and 90 -volt 

`B." , 
CONTROLS: Three. ^*'`'' 
AERIAL : Inside or outside. 
PRICE : $105.00 without accessories. 

.. 
MANUFACTURER'S NAME : Atwater -Kent 

Mfg, Company. 

t 
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TRADE NAME: "Atwater- Kent." 
M ODEL: 19. 

SPE: One -stage tuned radio, detector and 
two audio. 

.1T BES: Four 201A type. 
BATTERI ES 6 -volt storage "A" and 90 -volt 

"B." 
CONTROLS: Two. 
AERIAL Outdoor. 
PRICE_: ;,85..00 without accessories. 

CT NAME: Atwater -Kent 
M( ¡r. Company. 

TRADE NAME: Adaunit. 
MODEL: Portable, built -in loud speaker. 
TYPE: Non -regenerative.. 
TUBES: '1-ttree, 
BATTERIES: Dry cells used throughout, space 

provided in cabinet. 
CONTROLS: Two. 
AtER1AL: Outdoor or indoor. 
PRICE: $87.50 without accessories. 
MANUFACTURER'S NAME: Auto Indicator 

Co. 

TRADE NAME: Pocket Radio. 
MODEL: Standard B. 
TYPE : Non- regenerative. 
TUBES: One UV -19. 
BATTERIES: Dry cells. 
CONTROLS: One. 
AERIAL : Indoor and outdoor. 
PRICE: $23.50 without accessories. 
MANUFACTURER'S NAME: Auto Indicator 

Co. 

TRADE NAME: "Superflex Portable." 
MODEL : 3 -X. 
TYPE : One -stage radio frequency amplifica- 

tion, detector and two -stage audio frequency 
amplification (reflexed). 

TUBES: Three. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL,: Indoor or outdoor. - 

PRICE : $75.00 without accessories, 
1ANUFACTURER'S NAME: Benson Engi- 

neering Co. 

TRADE NAME: "Superflex Loop Receiver." 
MODEL : 4 -X. 
TYPE : Reflex. - 

TUBES: Four. 
BATTERIES: Not furnished. 
CONTROLS : One. 
AERIAL : Loop. 

_.Elmsatemat PRICE : $90.00 without accessories. 
MANUFACTURER'S NAME: Benson Engi- 

neering Co. 

TRADE NAME: "Console Receiver." 
MODEL : 6 -C. 
TYPE : Tuned radio frequency. 
TUBES: Six. 
BATTERIES: Contained in cabinet. 
CONTROLS: Three. 
AERIAL : Indoor or outdoor. 
PRICE : $220.00 without accessories. 
MANUFACTURER'S NAME: Benson Engi- 

neering Co. 

TRADE NAME: "Biltmore Radio Receiver." 
MODEL: T -5. 
TYPE : Two stages of radio frequency ampli- 

fication, detector and two stages of audio fre- 
quency amplification. 

TUBES: Five. 
BATTERI ES : Not furnished. 
CONTROLS: Three. 
AERIAL : Indoor or outdoor. 
PRICE : $65.00 without accessories. 
MANUFACTURER'S NAME: Biltmore Radio 

Company. 

TRADE NAME : "Master Reflex." 
MODEL: 1 -V. 
TYPE : Reflex with crystal detector, 
TUBES : Four. 
BATTERIES : Not furnished. 
CONTROLS : Three. 
AERIAL : Indoor or outdoor. 
PRICE $100.00 without accessories. 
MANUFACTURER'S NAME : Biltmore Radio 

Company. 

TRADE NAME : "Master Reflex." 
MODEL: V. 
TYPE: Reflex with fixed crystal detector; 

four stages radio frequency amplification and 
three stages of audio frequency amplification. 

TUBES: Five. 
BATTERIES: `:A," "B" and "C" required. 
CONTROLS : Three. 
AERIAL : Indoor or outdoor. 
PRICE : $125.00 without accessories. 
MANUFACTURER'S NAME: Biltmore Radio 

Company. 
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TRADE NAME: Crystal Receiver. 
TYPE: Fixed crystal receiver, no tubes or 

batteries required. - 

CONTROLS: Two. 
AERIAL : Outdoor. 
PRICE : $6.00 without accessories. 
MANUFACTURER'S NAME: . Bird Radio 

Corp. 

TRADE NAME: "Cincodyne." 
MODEL: Blue Seal - 

TYPE: Two -stage radio, detector and two 
audio. 

TUBES : Five. 
BATTERIES: None furnished. "A" and "B." 
CONTROLS: Three: 
AERIAL : Outside or inside. 
PRICE: $135.00 without accessories. 
MANUFACTURER'S NAME: Blue Seal 

Manufacturing Company. 

TRADE NAME: " Blue Seal." 
MODEL: 4. 
TYPE: One radio, detector and two audio. 
'i'UBES: Four. 
BATTERIES : None furnished. 
CONTROLS : Three. 
AERIAL : Outside or inside. 
PRICE : $70.00 without accessories. 
MANUFACTURER'S NAME: Blue Seal 

Manufacturing Company. 

TRADE NAME: Blue Seal. 
MODEL : Five. 
TYPE: Two radio; detector and two audio. 
TUBES : Five. 
BATTERIES : None furnished. 
CONTROLS: Four. 
AERIAL : Inside or outside. 
PRI CE : $140.00 without accessories. 
MANUFACTURER'S NAME: Blue Seal 

Manufacturing Company. 

TRADE NAME : "Super. Flex." 
MODEL : Consolette. 
TYPE : Reflex ; built -in loud speaker. 
TUBES: Three. 
BATTERIES : furnished. 
CONTROLS : Three. 
AERIAL : Outside. 
PRICE: $89.50. - 

MANUFACTURER'S NAME: tiosserrran 
Radio Laboratory 

TRADE NAME : "Super -heterodyne." 
MODEL : Regular. 
Tl'I'E: Suer- Rcterodyne. 
TUBES: Eight UV-199. 
BATTERIES: "A," " 11" and 
CONTROLS: Two. 
AERIAL : Loop. 
PRICE: $149 complete. 
MANUFACTURER'S NAME: Bosserman 

Radio Laboratory. 

C furnished. 

TRADE NA :A "Brece." 
MODEL : 1i SC-3, 
TYPE: Detector and three audio. 
TUILES: Four. 
BA'Y'TERIES: "A" and "B." 
CONTROLS : Six. 
AERIAL: Indoor or outdoor. 
PRit'U: $110.00 without ,cces :moles. 
MANUFAC'i "í.IR ER' S NAME : Bronx Radi,, 

Equipment Company. 
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TRADE NAME: "Ray- odyne." 
MODEL: C -15. 
TYPE: Two stages of radio frequency ampli 

fication, detector and two stages of audio fre- 
quency amplification. 

s e ` BATTERIES : None furnished - F i CONTROLS: Three. 
? _ ç I AERIAL: Indoor or outdoor. 

PRICE: $75.00.. 
MANUFACTURER'S NAME: Brown Radio 

Corp- 

TRADE NAME: Concert Tritube. 
TYPE: Three circuit regenerative with two 

stages of audio frequency. 
TUBES: Three. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL: Outdoor. 
PRICE: $35.00 without accessories. 
MANUFACTURER'S NAME: The Concert 

Radio Phone Co. 

' 

-` 

. 

` `d 
y` r_ 

TRADE NAME: Malone -Lemmon Neutrodyne 
Receiver. 

TYPE: Ilazehine neutrodyne circuit. 
TUBES: Five. 
BATTERIES: No batteries furnished. 
CONTROLS: Three. 
AERIAL: Outdoor or indoor. 
PRICE: $175.00 without accessories. 
MANUFACTURER'S NAME: Carloyd Elec- 

tric & Radio Co. 

TRADE NAME: Concert Grand 
TYPE: Two tuned radio frequency, detector 

and two audio. 
TUBES: Five. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL: Indoor and outdoor. 
PRICE: $120.00 without accessories . 

MANUFACTURER'S NAME: The Concert 
Radio Phone Co. 

9 ( -),) j a a 

----- 

', 4 , 4 7- 
M y 

6 

' 
e 

TRADE NAME: Malone- Lemmon Neutrophone 
Panel. 

MODEL: ML -400. 
TYPE: Neutrodyne circuit. 
TUBES: Four. 
BATTERIES: Not furnished. 
CONTROLS: : Two. 
AERIAL: Outdoor and in door. 
PRICE: $104.00 without accessories. 
MANUFACTURER'S NAME: Carloyd Elec-tric 

& Radio Co. 

MODEL: 51 -A. 
TYPE: Audio frequency amplifier. 
TUBES: One 
BATTERIES: None furnished. 
PRICE: $14.QQ. 
MANUFACTURER'S NAME: Crosley Radio 

_ - __- 
S. °; ¢i 

1 
1110 I 

j1 o i 

TRADE NAME: "Radak." 
MODEL: DD. 
TYPE: Armstrong regenerative double vario- 

meter type. ut TUBES: Three. 
BATTERIES: Not furnished. 
CONTROLS: Two - 

s -- = AERIAL: Outdoor. 
7_ 'PRICE: $38.00 vyithout accessories. 

'MANUFACTURER'S NAME: Clapp East- 
ham Company. 

TRADE NAME: "Crosley Regenerative." 
MODEL: 50. 
TYPE: Armstrong regenerative. 
TUBES: One. 
BATTERIES: None furnished. 
CONTROLS: Two. 
AERIAL: Outdoor. 
PRICE: $14.50 without accessories. 
MANUFACTURER'S NAME: Crosley Radio 

Corp. 

-- 
.. 

®' 
_ it . t , 4- 

` 1 
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'... 
TRADE NAME: Cleartone Perfect Crystal 

Set. 
TYPE: Fixed crystal detector. Cleartone cir- 

cuit. 
CONTROLS: One. 
AERIAL: Outside. 
PRICE: $7.50 without accessories. 
MANUFACTURER'S NAME: Cleartone Radio 

Supply Co. 

TRADE NAME: "Crosley Regenerative Port- 
able." 

MODEL: 50 -P. 
TYPE: Armstrong regenerative. 
TUBES: One. 
BATTERIES: Dry cell, self -contained. 
CONTROLS: Two. 
AERIAL: Outdoor. 
PRICE: $16.00 without accessories. 
MANUFACTURER'S NAME: Crosley Radio 

Corp, 

1 - '. 
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' 
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TRADE NAME: "Lafayette Neutrodyne." 
MODEL: K60. 
TYPE: Two radio, detector and two audio. 
TUBES: Five, . 

4 
BATTERIES: Not furnished. 

._ CONTROLS: Three. 
AERIAL: Inside or outside. 
PRICE: $160.00 without accessories. 
MANUFACTURER'S NAME: The Kor -Rad 

Company, Inc. 

TRADE NAME: "Crosley Amplifier," 
MODEL: 50 -A. 
TYPE: Two -stage audio frequency amplifier. 
TUBES: Two. 
BATTERIES: None furnished - 
PRICE: $18.00. 
MANUFACTURER'S NAME: Crosley Radi o 

Corp. 

- 
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TRADE NAME: Concert Junior. 
TYPE: Crystal set. 
CONTROLS: One 
AERIAL: Outdoor. 
PRICE: CTU EWSut accessories. 
MANUFACTURER'S NAME: The Concert 

Radio Phone Co. 

TRADE NAME: "Crosley Regenerative Re- 
ceiver. 

MODEL: 51. - 

TYPE: Armstrong regenerative. 
TUBES: Two. 
BATTERIES: None furnished.` 
CONTROLS: Two. 
AERIAL: Outdoor. 
PRICE: $18.50 without accessories. 
MANUFACTURER'S NAME: Crosley Radio 
Corp. 

, 1' 
s- <'' r3' 
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TRADE NAME: Concert Monotube. 
TYPE: Three circuit regenerative. 
TUBES: One. 
CONTROLS: Three. 
BATTERIES Not furnished. 
AERIAL: Outdoor. 
PRICE: $12.50 without accessories. 
MANUFACTURER'S NAME: The Concert 

Radio Phone Co. 

TRADE NAME: "Crosley Regenerative Re- 
ceiver." 

MODEL: 51 special. 
TYPE: Armstrong regenerative. 
TUBES: Two. 
BATTERIES: None furnished, but may be 

contained in cabinet. 
CONTROLS: Two. 
AERIAL: Outdoor. 
PRICE: $23.50 without accessories. 
MANUFACTURER'S NAME: Crosley Radio 

Corp. 

. 
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TRADE NAME: "Crosley Regenerative Re- 
ceiver, Portable." 

MODEL: 51 -P. 
TYPE: Armstrong regenerative. 
TUBES: Two. 
BATTERIES: Self- contained in cabinet. 
CONTROLS: Two. 
AERIAL: Outdoor. 
PRICE: $23.50. 
MANUFACTURER'S NAME: Crosley Radio 

Corp. 

TRADE NAME: "Oem." 
MODEL -7 Day -Fan. 
TYPE: Two -radio frequency, detector and two 

audio; reflex. 
TUBES: Four. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Four. 
AERIAL: Inside or outside. 
PRICE: $98.00 without accessories. 
MANUFACTURER'S NAME: Dayton Far. 

and Motor Company. 

i 
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TRADE NAME: "Crosley Regenerative Re- 
ceiver." 

MODEL: 52. 
TYPE: Armstrong regenerative. 
TUBES: Three. 
BATTERIES: Not furnished. 
CONTROLS: Two. 
AERIAL: Outdoor. 
PRICE: $30.00 without accessories. 
MANUFACTURERS NAME: Crosley Radio 

Corp. 

TRADE NAME: "Duck." 
MODEL: Five tuned super. 
TYPE: Tuned radio frequency, detector and 

two audio. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Four. 
AERIAL: Inside or outside. ± i7 
PRICE: $125.00 without accessories. ' 
MANUFACTURER'S NAME: Wm. B. Duck 

Company. 

; 

O O 

TRADE NAME: "Crosley Regenerative Re- 
ceiver." 

MODEL: 52 special. 
TYPE: Armstrong regenerative. 
TUBES: Three. 
BATTERIES: Not furnished, but can be con- 

taineR in cabinet. 
CONTROLS: Two. 
AERIAL: Outdoor. 
PRICE: $35.00 without accessories. 
MANUFACTURER'S NAME: Crosley Radio 

TRADE NAME: "Dynergy." 
MODEL: Console A. .-... 

) Wi TYPE: Operates direct from A.C. or D.C. (' ;'t, a house lighting line; needs no antenna. 

BATTERIES: None needed. 
TUBES: Fiv 

1 

. 

CONTROLS:` Three, 
PRICE: For A.C. $235.00; for D.C. $185.00. 
MANUFACTURER'S NAME: Dynamotive 

Radio Corporation. 

l'w t r Y ? 
e _ 
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TRADE NAME: "Crosley Trirdyn." 
TYPE: Armstrong regenerative; reflex and 

tuned radio frequency. 
TUBES: Three. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL: Outdoor or indoor. 
PRICE: $50.00 without accessories. 
MANUFACTURER'S NAME: Crosley Radio 

Corp. 

TRADE NAME: Eagle Balanced Neutrodyne. 
MODEL: B. 
TYPE: Hazeltine neutrodyne set. 
TUBES: Five. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL: Indoor, outdoor. 
PRICE: $175 without accessories. 
MANUFACTURER'S NAME: Eagle Radio 

Company. 
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TRADE NAME: "Crosley Trirdyn." 
MODEL: Special. 
TYPE: Armstrong regenerative; reflex and 

tuned radio frequency. 
TUBES: Three. 

con- BATTERIES: Not furnished, but may be con- 
tained in cabinet. 

CONTROLS: Three. 
AERIAL: Outdoor or indoor. 
PRICE: $60.00 without accessories. 
MANUFACTURER'S NAME: Crosley Radio 

Corp. 

TRADE NAME: Eagle Balanced Neutrodyne. - 
MODEL: 

Hazeltine neutrodyne set. 
6$A 

TUBES: Five. \ - 

BATTERIES: Not furnished. t . t' 
CONTROLS: Three. i 

AERIAL: Indoor, outdoor. , 

PRICE: $275 speaker. $ 5 with built -in loud s esker. 
MANUFACTURER'S NAME: Eagle Racio i IIIII 

Company. 

j TRADE NAME: "Telomonic Three." 
TYPE: Three stages tuned radio frequency; 

crystal or tube detector; two -resistance audio 
frequency; reflex, and one transformer coupled 

TUBES: Seven. 
BATTERIES: Not furnished. 
CONTROLS: Four. 
AERIAL: Outside or inside. 
MANUFACTURER'S NAME: Danziger- Jones, 

inc. 

TRADE NAME: "Erla Portable Receiver." 
MODEL: Portable built -in loud speaker. 
TYPE: Five -tube SuperFlex. _ _ - ^ ' `_ PUBES: Five. e BATTERIES: Dry -cell "A" and B." Not s. ÿ_ - 

furnished. 
CONTROLS: One. 
AERIAL: Loop. Furnished with set. 
PRICE: $145.00 without tubes or batteries ot 
MANUFACTURER'S NAME: Electrical Re- 

search Labs. 

,. ^ rf. 
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TRADE NAME: "Day- Fan." 
MODEL, Dayadio, 
TYPE: Two radio, detector and two audio; 

duplex circuit; complete with "A" and "B" 
batteries and special recharging apparatus. 

and "B." BATTERIES: ` 

Three. CONTROLS: Three. 
AERIAL: Inside or outside. 

MANUFACTURER'S 
complete 

NAME: Dayton Fan 
and Motor Company. 

TRADE NAME: "Erla Floor Console." 
MODEL: Cabinet built -in loud speaker. 
TYPE: Five -tube SuperFlex. 
('USES: Five. I 

BATTERIES: Storage "Fl and 60 to 90 volts 
B. None furnished. 

CONTROLS: Two. 
AERIAL: Outdoor or loop. 
PRICE: $270.00 without tubes or batteries. 
1ANUFACTURER'S NAME: Electrical Re- $ 

search Labs. 

ti 
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TRADE NAME: "Erla Table Cabinet." 
MODEL: Cabinet. 
TYPE: SuperFlex. 
TUBES: Three, four or five. -' AIL Alls- 
BATTERIES: Storage batteries for three and - ck - 

four -tube sets, dry cells for five -tube set. ._ 
- - 

CONTROLS: Two. . 

AERIAL: Outside with three and four -tube 
s 

sets, loop with five -tube set. 
PRICE: Three -tube, $85.00; four -tube, $9540; 

five -tube, $105.00 without accessories. 
MANUFACTURER'S NAME: Electrical Re- - 

search Labs. 

-..wsu_ _ 
t 

_° - _.- ` 
- 

TRADE NAME: "Day- Fan." 
MODEL: Dayola. 
TYPE: Two radio, detector and two audio; 

duplex circuit. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Three. 
AERIAL : Inside or outside. 
PRICE: $125.00 without accessories. 
MANUFACTURERS NAME: Dayton Fan 

and Motor Company. 
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TRADE NAME: Super Reinartz. 
TYPE: Regenerative .circuit using a combina- 

tion of the Hartley and Reinartz circuits. 
TUBES: Three. 
BATTERIES: Not furnished. 
CONTROLS: Two. 
AERIAL : Inside or outside. 
PRICE : $57.60. 
MANUFACTURER'S NAME: Elgin Radio 

Supply Co. 

TRADE NAME: Claeatone. 
TYPE: Tuned radio frequency, detector and 

audio, - 

TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS: Three. 
AERIAL : Outside or inside. 
PRICE; $:0.00 without accessories. 
MANUFACTURER'S NAME: Equitable Radio 

Corp. 

TRADE NAME: "Fada." 
MODEL : 160. 
TYPE: Two stages tuned radio, detector and 

two audio. 
TUBES : Four. 
BATTERIES: "A," 6 -volt storage: "B,' 60 

to 90 volts. 
CONTROLS: Three. 
AERIAL : Outside or inside. 
PRICE: $120.00 without accessories. 
MANUFACTURER'S NAME: F. A. D. An- 

drea, Inc. 

TRADE NAME: "Fada." 
MODEL: Neutro- lunior. 
TYPE: One -stage radio, detector and two 

audio. 
TUBES: Three. 
BATTERIES: None furnished. "A" and "B" 

needed. 
AERIAL : Outside. 
CONTROLS : Two. 
PRICE: $75.00 without accessories. 
MANUFACTURER'S NAME: F. A. D. An- 

drea, Inc. 

TRADE NAME : "Fada." 
M 0.0E.4 : í.eutro- Lagrand. 
TYPE: Two tune; neutralized radio, detec- 

tor and two audio. built -in loud speaker. 
TUBES: b`ive 
B A'CI' 1-. It I P. S : Furnished, 
CONTROLS: Three. 
AERIAL: Outside and inside. 
PRICE: $270.00 complete with 

built -in loud speaker. 
iA7 UFACTi.RER'S NAME: F. A. D. An- 
drea, inc. 

TRADE NAME : "Fada." 
MODEL: Neutrola; built -in loud speaker. 
TYPE: \eutrodyne; two tuned radio, detecto 

and two audio. 
TUBES: Five. 
BATTERIES : 6 -volt "A," 60 to 90 "B." Not 

furnished. 
CONTROLS.: Three. 
AERI Ai.: Outside. 
PRICE: $220.00 without accessories. 
MANUFACTURER'S NAME: F. A. D. An 

dre'., Inc. 

TRADE NAME: "Fada." 
MC)DEL: Neetro Receiver Grand. 
TYPE: Neutrodyne; two tuned radio, detector 

and two audio. 
TUBES : Five, 
BATTERIES : 6 -volt " -A,". 60 to _90-volt "B." 
CONTROLS : Three. 
AERIAL: Outside- 
PRICE: $210 '0 without accessories. 
MANUFACTURER'S NAME: F. A. D. An- 

drea, Inc. 

TRADE NAME: "Fads." 
MO DEL. Neutroreceiver. 
TYPE : Neutrodyne ; two tuned radio, detector 

and two audio, 
TUBES: Five. 
BA.TTIIRIES: 6 -volt "A," 60 to 90 -volt "B" 
CONTROLS : Three, 
AERIAL ; C?uide. 
PRICE : $160.00 Without accessories. 

NUFACTURER'S NAME: F. A. D. An 
tat, Inc. 

Radio News far March, 1925 

TRADE NAME: "Fada." 
MODEL: Victor Console, 
TYPE: Neutrodyne ; two tuned radio, detector 

and two audio for installation in Victor Con- 
sole Model Phonograph No. V..V. 215. 

TUBES: Five. 
BATTERIES : 6- volt "A," 60 to 90 -volt "B." 
CONTROLS: Three. 
AERIAL: Outside. 
PRICE: $110.00 without accessories. 
MANUFACTURER'S NAME: F. A. D. An- 

drea, Inc. 

TRADE NAME : "Farrand Godley." 
MODEL :. Single 9. 
TYPE; Five -stage neutralized tuned radio fre- 

quency, detector and three atidio. 
TUBES: Nine, 
BATTERIES: "A," 6 volts; "B," 90 and 22%. 
CONTROLS : One, 
AERIAL : Loop inside or outside. 
PRICE : $195.00 without accessories. 
MANUFACTURER'S NAME: Farrand Mfg. 

Company 

TRADE NAME : "Farrand Godley." 
MODEL : Single 9 in cabinet. 
TYPE : Five -stage neutralized tuned radio Ire - 
quency, detector and three audio. 
TUBES : Nine, 
BATTERIES: "A," 6 volts; "B." 90 and 22 %. 
CONTROLS: One. 
AERIAL: Loop inside or outside. 
PRICE : $235.00 without accessories. 
MANUFACTURER'S NAME ; Farrand Mfg. 

Company. 

TRADE NAME : "Farrand Godley." 
MODEL: Single 9 with built -in loud speaker, 

De Luxe cabinet. 
TYPE: Five -stage neutralized tuned radio fre- 

quency, detector and three andai. - 

TUBES: Nine. 
BATTERIES: "A," 6 volts; "B," 90 and 22 %. 
CONTROLS : One. 
AERIAL: Loop inside or outside. 
PRICE: $375.00 without accessories. 
MANUFACTURER'S NAME: Farrand Mfg 

Company. 

TRADE NAME: Federal. 
MODEL: Type 141. - 

TYPE: Two transformer coupled radio, de- 
tector and two audio. 

TUBES: Five. 
BATTERIES : None furnished. 
CONTROLS: Two.. 
AERIAL : Outdoor or indoor. 
PRICE: $150.00 without accessories . 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

TRADE NAME : Federal. 
StODka..: 161, - 

TYPE : Three transformer coupled radio, de- 
tector and three audio with built -in loud 
speaker. 

TUBES: Six. 
BATTERIES : None furnished. 
CONTROLS : Three main. 
AERIAL: Outdoor or loop. 
PRICE: $464.00 without accessories. 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

TRADE NAME: Federal, 
MODEL : 110. 
TYPE : One radio, detector and one audio. 
TUBES : Three. 
BATTERIES : None furnished. 
CONTROLS : Three. 
AERIAL: Outdoor. 
PRICE: $105.00 without accessories. 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

TRADE NAME : Federal, 
MODEL : 102 portable - 
TYPE: One transformer radio, detector and 

two audio. 
TUBES; Four, dry cell type. 
BATTERIES : None furnished. 
CONTROLS : One. 
AERIAL : Outdoor. 
PRICE : $140.00 without accessories. 
MANUFACTURER'S- NAME: Federal Tele- 

phone & Telegraph Corp. 
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TRADE NAME: Federal. 
v MODEL: 61. 

TYPE: Three stages transformer coupled radio, 
detector and two audio. 

TUBES: Six. 
BATTERIES: None furnished. 
CONTROLS: Four. 
AERIAL : Outdoor or loop. 
PRICE: $223.00 without accessories. 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

TRADE NAME: Federal. 
MODEL: 59. 
TYPE: One -stage transformer coupled radio, 

detector and two audio. 
TUBES: Four 
BATTERIES: None furnished. 
CONTROLS: Four. 
AERIAL: Outside or inside. 
PRICE: $177.00 without accessories. 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

1655 

TRADE NAME: "Garod." 
MODEL: V. 
TYPE: Neutrodyne; two tuned radio, detec- 

tor and two audio. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Three. 
AERIAL : Inside or outside. 
PRICE: $195.00 without accessories. 
MANUFACTURER'S NAME: Garod Corpora- 

tion. 

TRADE NAME: Federal. 
MODEL: 58. 
TYPE: One -stage transformer coupled radio, 

detector and two audio. 
TUBES: Four. 
BATTERIES: None furnished. 
CONTROLS: Four. 
AERIAL: Outside. 
PRICE: $123.00 without accessories. 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

TRADE NAME: Cameo. 
MODEL: A. 
TYPE: Three stages radio, detector and two 

audio. 
TUBES: Five. 
BATTERIES: "A" 6 -volt, "B" 90 volts. 
CONTROLS: Three. 
AERIAL: Inside or outside. 
PRICE: $125.00. 
MANUFACTURER'S NAME: General Amer- 

ican Radio Manufacturing Corp. 

TRADE NAME: Federal. 
MODEL: 142. 
TYPE: Built -in loud speaker. 
TUBES: I''ive. 
BATTERIES: None furnished. 
CONTROLS: Two. 
AERIAL: Outdoor or indoor. 
PRICE: $230.00 without accessories. 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

TRADE NAME: Jewel. 
MODEL: B. 
TYPE: Three stages radio, detector and two 

audio. 
TUBES: Five. 
BATTERIES: "A" 6 -volt, "13" 90 volts. 
CONTROLS: Three. 
PRICE: $175.00. 
AERIAL: Inside or outside. 
MANUFACTURER'S NAME: General Amer- 

ican Radio Manufacturing Corp. 

TRADE NAME: Federal. 
MODEL: 143. 
TYPE: Built -in loud speaker. 
TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS: Two. 
AERIAL: Outdoor or indoor. 
PRICE: $330.00 without accessories. 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

TRADE NAME: "Gilfillan." 
MODEL: GN -2. 
TYPE: Neutrodyne. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Three. 
AERIAL: Inside or outside. 
l'RICE: $140.00. 
MANUFACTURER'S NAME: Gilfillan, Inc. 

TRADE NAME: Federal. 
MODEL: 144. 
TYPE: Built-in loud speaker. 
TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS: Two. 
AERIAL: Outdoor or indoor. 
PRICE: $330.00 without accessories. 
MANUFACTURER'S NAME: Federal Tele- 

phone & Telegraph Corp. 

TRADE NAME: Freshman Masterpiece. 
TYPE: Self- balanced tuned radio frequency 

receiver. 
TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS: Three. 
AERIAL: Indoor, outdoor. 
PRICE: $60.00. 
MANUFACTURER'S NAME: Chas. Fresh- 

man Co., Inc. 

TRADE NAME: "Gilfillan." 
MODEL: GN -1. 
TYPE: Neutrodyne. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Three. 
AERIAL: Inside or outside. 
PRICE: $175.00 without accessories. 
MANUFACTURER'S NAME: Gilfillan, Inc. 

Ir ` , ..¡ 
`r- 

TRADE NAME: "Duo -Dyne Receiver." 
MODEL: 770. 
TYPE: One stage of tuned radio frequency 

amplification, detector and two stages of 

audio frequency amplification. 
TUBES: Four. 
BATTERIES: None furnished 
CONTROLS: Two. 
AERIAL: Indoor or outdoor. 
PRICE: $55.00 without accessories. 
MANUFACTURER'S NAME: Globe Elec- 

tric Company. 

TRADE NAME: " Garod." 
MODEL: RAF. 
TYPE: Neutrodyne. 
TUBES: Four. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Three. 
AERIAL: Outside or Inside. 
PRICE: $135.00 without accessories. 
MANUFACTURER'S NAME: Garod Corpora- 

tion. 

TRADE NAME: "Duo -Dyne Receiver." 
MODEL: 775 
TYPE: One stage of tuned radio frequency 

amplification, detector and two stages of audio 
frequency amplification. 

TUBES : Four. 
BATTERIES: None furnished. 
CONTROLS: Two. 
AERIAL: Indoor or outdoor. 
PRICE: $80.00 without accessories. 
MANUFACTURER'S NAME: Globe Electric 

Company. 

TRADE NAME: "Duo -Dyne Receiver." 
MODEL: 880. 
TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS: Three. 
AERIAL: indoor or outdoor. 
PRICE: $100.00 without accessories. 
MANUFACTURER'S NAME: Globe Electric 

Company. 
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TRADE NAME: "Duo-Dyne Receiver." 
MODEL: 815. 
TYPE Two radio, detector and two audio. 

q TUBES Five. 
I 

BATTERIES Nove furnished. 
1 T r CONTROLS Four. 

_'- AERIAL: Outdoor or indoor. ` -' -- °P RICE . $110.00 without cce:ssories. 
MANUFACTI_ RER'S NAME: Globe Electric 

Company. 

TRADE NAME: Rac.yne. 
Ai 011} ?L: F. 
TYPE: Two. radio frequency, detector and two 

audio frequency. ro itTs: Five, 
BATTERIES : Not furnished. Room for "B 

and "C" batteries in cabinet. 
AERIAL: Inside or outside. 
CONTROLS: Three. 
PRRICE: $140.00 without accessories, f. o. h. 

San Francisco. 
MANUFACTURER'S NAME : Great Western 

Radio Corp. 

f' 
- 

TRADE NAM E.: "í }tsaI ?yne Itece ver. >` 

MODEL: 900 
----- -- ,.-- TYPE Two radio, detector and two - and iv. 

iLBES: Five. 
ìiß ice?':. II i BATTERIES None furnished. 

'ë , 1 CO:tiTROLS: Three. .ie b''- --"' AERIAL: Indoor or outdoor. 
- PRICE $135.00 without accessories. 

MANUFACTURER'S NAME: Globe Electric 
Company. 

TRADE NAME : Radyne.,. 
AItlDEL: Console table. 
T Y PE : Two stages of radio frequency, de- 

rector and two audio frequency.. 
1,11ES: hive. 
ATTERIES: tint furnished, but room pro- 
vided for all batteri in cabinet. CO\ ?'ROIS: Three. 

AEleIA1.: Inside or outside. 
P R ICE: $27500 without accessories, but in- 

u('i,sc luitt -in loud speaker. 
NIANL EA. I`URER'S NAME: (;rear 1'c_<tern 

Radio Cop. 

6 

: , e ` r r T NMI f 

--, 
d$z _ 

TRADE \ AM E : "Console with Duo Dyne 
Receiver 77+)." 

MODEL: 772. 
TYPE Same as the 770 receiver with built- 

in loud speaker, 
TUBES Fonr. 
BATTER TI R I I :s : None furnished, but may be 

self-con tainer 
CONTROLS: Three. 
AERIAL: Indoor or outdoor. 
PRICE: $140.00 without accessories. 
MANUFACTURER'S NAME : Globe Electric 

Company. 

TRADE . TIE.: tire'te St r.cr3ropìsase. 
MODEL: - 

'TYPE: Two toned radiq, detector and two 
audio, last stage parallel tubes. 

TUBES E S : Six 199 type. 
BATTERIES: None furnished. 
AN T1 N NA : Inside or outside. 
CONTROLS: 3 
P RICE: $155 00. 
MAN UFAt'2U'RER'S NAME: A. 11. Grebe 

& Co. 
NOTE: This same set 'furnished with tidies of 

E 
the 201A type (Model NU -1 ). - 

-- 

`'`- _. 

® 
4t, ® 

- - 

--- -- 

* 
& 

. . l _' 

TRADE NAME : "Console with Duo -Dyne 
Receiver 900 

MODEL : 902. 
TYPE Sam,: as Model 900 with Magnavox 

built-in loud speaker. 
TUBES: Five. 
BATTERIES: furnished, 

CONTROLS Three. 
AERIAL: Indoor or on door. 
PRICE $31000 
MANLFACTJRER'S .yAIdE: Globe Electric 

Corn .pony. 

`RA DE NAME: Grebe Sy itch rophase. 
11ODEL NU-2. 

1' PE : Two tuned radio, detector, and two 
audio, last stage parallel; with battery case. 

TUBES: Six 199 type. 
I3ATTERIES: None furnished. 
nNTENNA: Inside or outside, 
I OtiTROLS: 3. 
PRICE: E: $170.00. 
MANUFACTURERS NAME: A. Iii. Grebe 

& Co. 
NOTE: '1"I: is- satire _et furnished with tubes 

201A teat. (Model NU I1. 

: 

:- 

_ - 
P Jli 
J 

to 4. 
16 
- 

=,; 

TRAP E `vAIRE_: "Super -Pliodyne. 
MODEL _ 9. 
TYIi Five stages of tuned radio frequency, 

dent el or and three stages of audio frequency 
am 1 fi tabor 

TUBES N+n_. 
BATTERIES "A," "B" and "C"' needed. 
CONTROLS° One. 
AERRIAL: Lapp. 
PRICE : $9 without accessories. 

tiANE: to detIeu, 
Inc. 

TRADE NAME: "Gundt ch Crystal Recciv 
_rig set:, 

T'I'i'E: Crystal receiver; no batteries or nibs' 
needed. 

C'O "rRt'T.S: Two 
AERIAL: itho dr, 
PRICE : Without antenna or phones $6 00. 
MANUFA( TIT iLR'S NAM ' (` i n di 1a n- 

batten ïlilea Company. 

L 
.... t 

TRA'+-;?.; NAME: "Pliodyne." 
MODEL : 6. 
TY PE Two stages tuned radio frequency, 

detector and three stages of audio frequency 
amplification. 

TUBES: Six. 
BATTERIES: "A" "B" and "C " needed. 
CONTROLS Three. 

.AERIAL: Outdoor, indoor. 
PRICE: $60.00 without accessories. 
MANUI ACTP :RER'S NAME: Golden. 1.eutz, 

Inc. 

TRADE :ti.AIVE :: "Ilatldarson 4 -'Dube Set." 
ls"IODE _: RD 4,00. 
r1 PE : One Sta ge of toned radio, detector and 

two stages of audio frequency amplification 
Tt RE S: Four. 
BAl i RI E Nut furnished. 
CONTROLS: Two, 
AERIAL Outdoor, indoor. 
FRICE. -75.00 without accessories. 
MANUFAt-`I'1'RER'.S NAME: The I3a;idor.- 

son Company. 

\ 

: 

4, E; rJ' 
mac _.---- -'- -----° 

__ 

' 

° 

TRADE NAME : Radyne. 
MODEL: H. 
T 1'l'E: One-stage radio frequency, detector 

' and two 5' -ages of audio f egtten!'y atnpiifì 
cation, one -stage being redexed. 

4, 
, ' TUBES: Three. 

Not ot furnished. 
CONTROLS Two. 

.0 AERIAL : Outside Or inside. 
PRICE: $70.00 without accessories, f. o. b. 

San Francisco. 
MANi.IFAC'TURER'S NAME: {treat ' esteril 

Radio Corp. 

TRADE ` AME : "Ifalldorson -5 -Tube Set." 
A5ODr I, RI` 500. 
ry I F radio, detector and two audio. 
1 C l s z 

- 

+ -;. 

a\ r j v>, 

-._ 
BATTERIES : N .t furnished. 
CONTRROLS. Three. 
PRICE:. Indoor, outdoor. 
PRICE' $115.00 without accessories. 
RIAN['FA( T'UkER'5 NAbIE: The Ha } }dar- 

son Company. 

TRADE NAmE: Radyne. 
MODEL: A. 
TYPE: Two stages radio frequency, detector 

and two audio frequency amplification. 
TUBES: Five UV -199. 
BATTE RIES: Dry cells. Space provided for 

.s batteries in cabinet. 
a..__ CONTOLS: Three. 

° . 9 AERIAL: Inside or outside. 
PRICE: $130.00 without accessories, f. o. h. 

San Francisco. 
MANUFACTURER'S NAME: Great Western 

Radio Corp 

TRADE NAME: "Idallerio.`° 
MODEL: III. 
TYPE: Crystal receiver; no tubes or batteries 

needed, 
CONTROLS : Two, 
AERIAL: Outside. 
PRICE: $3.00 without telephone receivers or 

antenna, 
MANUFACTURER'S NAME : W. B. Halter. 

y 

. ---.n...'" 
- 

,. 
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TRADE NAME: "Hallerío." 
MODEL V. 
TYPE: Crystal detector; nó tubes or batteries 

needed. 
CONTROLS: One. 
AERIAL : Outside. 
PRICE: $5.00 without telephone receivers or 

antenna. 
MANUFACTURER'S NAME: W. f3. Haller. 

TRADE NAME: Howard Hazeltine Receiver. 
MODEL: Table. 
TYPE:: Hazeltine neùtrodyne. 
TUBES: Four. 
BATTERIES : Not furnished. 
CONTROLS : Three. 
AERIAL: Indoor, outdoor. . 

PRICE: $135 without accessories, 
MANUFACTURER'S NAME: Howard Mfg. 

Co. 

TRADE NAME: " Hallerio." 
MODEL: IV. 
TYPE: Crystal detector; no tubes or batteries 

needed. 
CONTROLS: One. 
AERIAL : Outside. 
PRICE: $4.00 without telephone receivers or 

antenna. 
MANUFACTURER'S NAME: W. B. Haller. 

TRADE NAME: "Haller:a." 
MODEL: PA. 
TYPE: Crystal detector; no tubes or batteries 

needed. 
CONTROLS: One. 
AERIAL: Outside. 
PRICE: $1.50 without telephone receivers or 

antenna. 
MANUFACTURER'S NAME: W. B. Haller. 

TRADE NAME: "Hallerio." 
MODEL: 3 %. 
TYPE: Crystal detector; no tubes or batteries 

needed. 
CONTROLS: One. 
AERIAL : Outside. 
PRICE: $3.50 without telephone receivers or 

antenna. 
MANUFACTURER'S NAME: W. B. Haller. 

TRADE NAME: Harcourt Reflex. 
MODEL: Erla. 
TYPE: Reflex. 
TUBES: Three. 
BATTERIES; None furnished. 
CONTROLS: Five. 
AERIAL : Outside or inside. 
PRICE: $100.00 without accessories. 
MANUFACTURER'S NAME: Harcourt Radio 

Company, 

TRADE NAME: " Harmonson." 
MODEL: IV-C. 
TYPE: One -stage tuned radio frequency am- 

plification, detector and two stages audio. 
TUBES: Four. 
BATTERIES: Storage "A "; 90 volts "B." 
CONTROLS: Two. 
AERIAL : Indoor or outdoor. 
PRICE: $130.00 without accessories; $185.00 

with accessoires furnished. 
MANUFACTURER'S NAME: H. W. Har- 

mon & Sons Co. 

TRADE NAME: "Harmonson." 
MODEL: IV -C Grand with built -in loud 

speaker. 
TYPE: One -stage tuned radio, detector and 

tWO audio. 
TUBES: Four. 
BATTERIES: Storage "A "; 90 volts "B." 
CONTROLS: Two. 
AERIAL : Indoor or outdoor. 
PRICE: $160.00 without accessories, $205.00 

with accessories. 
MANUFACTURER'S NAME: W. H. Har- 

mon & Sons Co. 

TRADE NAME: Howard Neutrodyne Receiver. 
MODEL: Console. 
TYPE : Hazeltine neutrodyne. 
TUBES: Four. 
BATTERIES: Contained in cabinet, 
CONTROLS: Three. 
AERIAL: Indoor, outdoor. 
PRICE: $325 with loud speaker. 
MANUFACTURER'S NAME Howard Mfg. 

Co. 

^r.. --.r 

TRADE NAME: Bestone. 
MODEL: V -60. 
TYPE: Two stages tuned radio frequency, de- 

tector and two audio frequency. 
TUBES. Five. 
BATTERIES: None furnished, 
CONTROLS: Two. 
AERIAL : Inside or outside. 
PRICE: $100.00. 
MANUFACTURER'S NAME: Henry Hyman 

& Co. 

{ 

TRADE NAME : Bestone. 
MODEL : V -60. 
TYPE: Tuned radio frequency, detector and 

two audio frequency with built -in loud 
speaker. 

TUBES: Five. 
BATTERIES: None furnished, 
CONTROLS: Two. 
AERIAL: Outside tor inside. 
PRICE; $150.00. 
MANUFACTURER'S NAME: Henry Hyman 

& Co. 

TRADE NAME: "Kennedy." 
MODEL: V. 
TYPE: Detector and two audio. 
TUBES: Three, 
BATTERIES : Dry cell or storage, depending 

on tubes, 45 to 60 volts "B." 
CONTROLS: Two, 
AERIAL.: Outdoor, 
PRICE: $75.00 without accessories. 
MANUFACTURER'S NAME: Colin B. Ken- 

nedy Company, 

TRADE NAME: "Kennedy," 
MODEL; VI. 
TYPE: Detector and three audio. 
TUBES: Four, - 

BATTERIES: None furnished, 
CONTROLS: Two. - 

AERIAL : Outside. 
PRICE: $10$.00 without accessories. 
MANUFACTURER'S NAME; Cqlin D. Ken 

nedy Company. 

TRADE NAME: "Kennedy," 
MODEL: XV. 
TYPE: Two radio, detector and two audio, 
TUBES: Five, 
BATTERIES: "A" and "B" needed. 
CONTROLS Two, 
AERIAL : Inside or outside. 
PRICE: $142,50 without accessories. 
MANUFACTURER'S NAME: Colin B. Ken- 

nedy Company, 

TRADE NAME: Howard Neutrodyne Receiver. 
MODEL: For phonograph adaption. 
TYPE: Hazeltine neutrodyne. 
TUBES: Five. 
BATTERIES: "A" and "B." 
CONTROLS: Three. 
AERIAL : Inside or outside. 
PRICE: $180.00. 
MANUFACTURER'S NAME: Howard Manu- 

facturing Co. 

TRADE NAME: "Kennedy." 
MODEL : XI with built -in loud speaker. 
TYPE: Detector and three audio. 
TUBES: Fogr, 
BATTERIES: "A" and "B" needed. 
CONTROLS: Two, 
AERIAL : Outside, 
PRICE: $185.00 without accessories. 
MANUFACTURER'S NAME: Colin B. Ken- 

nedy Company, 
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TRADE NAME: "Microdyne." 
MODEL : 550 -EM. 
TYPE: Two radio frequency, two detectors, 

two audio frequency and oscillator with built - 
in loud speaker. 

TUBES: Seven. 
BATTERIES: "A," "B" and "C" needed. 
CONTROLS: Two. 
AERIAL : Loop. 
PRICE: $400.00 without accessories. 
MANUFACTURER'S NAME: Lakeside Sup 

ply Company. 

TRADE NAME: "Master Craft Junior." 
MODEL: 12-4. 
TYPE: One -stage tuned radio frequency, de- 

tector and two audio. 
TUBES: Four. 
BATTERIES: "A" storage; "B" 90 volts. 
CONTROLS: Two. 
AERIAL : Outdoor or indoor. 
PRICE: $60.00 without accessories. 
MANUFACTURER'S NAME: LaMar Manu- 

facturing Co., Inc. 

TRADE NAME : Master Craft DeLuxe. 
MODEL: 18 -4. 
TYPE: One -stage radio frequency. 
TUBES: Four. 
BATTERIES: "A" 6 -volt storage; "B," 90 

volta. 
CONTROLS: Two. 
AERIAL : Outside or inside. 
PRICE: $100.00 without accessories. 
MANUFACTURER'S NAME: LaMar Manu- 

facturing Co., Inc. 

TRADE NAME: Master Craft Grand. 
MODEL: 14 -4. 
TYPE: 0.3e-stage tuned radio frequency. 
TUBES: Four. 
BATTERIES : "A," 6 -volt storage ; "B," 90 

volts. 
CONTROLS: Two. 
AERIAL : Outside or inside. 
PRICE: $85.00 without accessories. 
MANUFACTURER'S NAME: LaMar Manu- 

facturing Co., Inc. 

TRADE NAME: Master Craft Aristocrat. 
MODEL: 15 -4. 
TYPE: One -stage tuned radio frequency, de- 

tector and two -stage audio frequency amplifi- 
cation. 

TUBES: Four. 
BATTERIES: "A," 6 -volt storage; "B," 90 

volts. 
CONTROLS: Two. 
AERIAL : Indoor, outdoor. 
PRICE: $65,00 without accessories. 
MANUFACTURER'S NAME: LaMar Manu- 

facturing Co., Inc. 

TRADE NAME: "The Lasher Capacidyne." 
TYPE: Two stages radio frequency amplifica- 

tion, detector and two stages of audio fre- 
quency amplification ; built -in loud speaker. 

TUBES: Five. 
BATTERIES: Not furnished, "B" battery 

compartment in cabinet. 
CONTROLS; Three. 
AERIAL : Indoor or outdoor. 
PRICE: $175.00 without accessories. 
MANUFACTURER'S NAME LaMar Manu- 

facturing -Co., Inc. - 

TRADE NAME : "Liberty Sealed Five." 
TYPE: Transformer coupled tuned radio fre- 

quency, detector and two audio. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Three. 
AERIAL : Indoor or outdoor 
PRICE : $100.00 without accessories. 
MANUFACTURER'S NAME: Liberty Trans- 

former Company. 

TRADE NAME: Magnavox Receiving Set. 
MODEL TRF -5. 
TYPE: Tuned radio Frequency.. 
TUBES: Five. 
BATTERIES: Not furnished. 
CONTROLS: Two. 
AERIAL : Outdoor and indoor. 
PRICE: $125.00 without accessories. 
MANUFACTURER'S NAME: Magnavox Co. 
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TRADE NAME: Magnavox Receiving Set. 
MODEL : TRF -50. 
TYPE: Tuned radio frequency. 
TUBES : Five. 
BATTERIES: Not furnished. 
CONTROLS : Two. 
AERIAL : Outdoor or indoor. 
PRICE: $150.00. 
MANUFACTURER'S NAME: Magnavox Co. 

TRADE NAME: "Magnutroi." 
TYPE: Two stages of tunee radio frequency 

amplification, detector and two stages of 
audio frequency amplification. 

TUBES : Five. - 

BATTERIES: None furnished. 
CONTROLS: Three. 
AERIAL : 'Indoor or outdoor.. 
PRICE: $65.00 withoùt accessories. 
MANUFACTURER'S NAME: Magnus Elec- 

tric Company, Inc. 

TRADE NAME: "Midland Radio Frequency 
Receiver." 

TYPE: Radio frequency, detector and audio 
frequency. 

TUBES: Four: 
BATTERIES: Not furnished. 
CONTROLS: Two. 
AERIAL: Indoor or outdoor. 
PRICE: $35-00 without accessories. 
MANUFACTURER'S NAME : Midland Elec- 

tric Mfg. Company. 

TRADE NAME: Miraco. 
MODEL: "R." 
TYPE: Tuned radio frequency circuit. 
TUBES: One. 
BATTERIES: Dry cells. 
CONTROLS: One. 
AERIAL : Outdoor. 
PRICE: $14.35 without accessories. 
MANUFACTURER'S NAME: Midwest Radio 

Corporation. 

TRADE NAME: Miraco. 
MODEL: R -3. 
TYPE: Tuned radio frequency circuit. 
TUBES: Three. 
BATTERIES : Not furnished. 
CONTROLS: One. 
AERIALe Indoor and outdocr. 
PRICE: $29.50 without accessories. 
MANUFACTURER'S NAME : Midwest Radio 

Corporation, 

TRADE NAME : Miraco. 
MODEL : MW. 
TYPE: Tuned radio frequency circuit. 
TUBES: Four. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL : Outdoor and indoor. 
PRICE: $54.50 without accessories. 
MANUFACTURER'S NAME : Midwest Radio 

Corporation. 

TRADE NAME: Miraco. 
MODEL: Ultra -5. 
TYPE: Tuned radio frequency circuit. 
TUBES: Five. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL : Outdoor and indoor. 
PRICE: $75.00 without accessories. 
MANUFACTURER'S NAME : Midwest Radio 

Corporation. 

TRADE NAME: 'Mohawk." 
MODEL: VA. 
TYPE: Five -tube single control. 
TUBES: Five. 
BATTERIES : "A" and "B." 
CONTROLS : One. 
AERIAL : Outside or Inside. 
PRICE : $150.00 without accessories. 
MANUFACTURER'S NAMri.: Mohawk Elec. 

trio Corporation. 
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TRADE íNAME: "Mohawk. " 
MODEL: XLI. 
TYPE: Uni- control built -in loud speaker. 
TUBES: Five. 
BATTERIES: "A" and "B " needed. 
CONTROLS : One. 
AERIAL : Inside or outside. 
PRICE: $300.00 without accessories. 
MANUFACTURER'S NAME: Mohawk Elec- 

tric Corporation. 

TRADE NAME : "National Country Gentle- - 

man." 
MODEL : Portable. 
TYPE: One -stage tuned radio, detector and 

two audio. - 

TUBES:... Four. 
BATTERIES: None furnished. 
CONTROLS : Two. 
AERIAL : Outside or inside. 
PRICE : $80.00 without accessories. 
MANUFACTURER'S NAME: National Radio 

Manufacturing Company. 

TRADE NAME: Terafone. 
MODEL: TA. 
TYPE: Two stages of radio frequency, detec- 

tor and two stages of A.F.A. using the Sat - 
terlee antennaless circuit. 

TUBES: Five. 
BATTERIES: None furnished. 
CONTROLS : One. 
AERIAL: None needed but will work on any 

type. 
PRICE: $100.00 without accessories. 
MANUFACTURER'S NAME: The Moon Radio 

Corporation. 

TRADE NAME : "Nyaccoflex Portable." 
MODEL: RP -1. 
TYPE : Reflex. In same case with phono- 

graph. 
TUBES: Two. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL : Indoor or outdoor. 
PRICE : $55.00 without accessories. 
MANUFACTURER'S NAME: New York 

Album and Card Co. 

TRADE NAME: "Murdock." 
TYPE: Neutrodyne with built -in loud speaker. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 
CONTROLS: Three. 
AERIAL : Inside or outside. 
PRICE: $100.00 without accessories. 
MANUFACTURER'S NAME: Wm. J. Mur- 

dock Company. 

TRADE NAME: Federal-Danersk- 
TYPE : Two radio frequency detector and. two 

audio. 
TUBES : Five. 
BATTERI ES : `A," 6 -volt storage ; "B," 90 

volts. 
CONTROLS: Two. 
AERIAL : Outdoor or indoor. 
PRICE: $325.00 with accessories. 
MANUFACTURER'S NAME: Musical Prod- 

ucts Distributing Company, New York. 

TRADE NAME: "Nyaccoflex." 
MODEL: R -2. 
TYPE Reflex with crystal detector. 
TUBES: Two. 
BATTERIES : Not furnished. 
CONTROLS : Two. 
AERIAL : Indoor or outdoor. 
PRICE : $32.50 without accessories. 
MANUFACTURER'S NAME: New York 

Album and Card Co. 

TRADE NAME : "Peak of Perfection." 
TYPE: Super -reflex with built -in loud speaker. 
TUBES : Four 199 type. 
BATt'ERIES: Dry cell "A" and "B." 
CONTROLS: Three. 
AERIAL : Outside,. 
PRICE : $124.00 without accessories. 
MANUFACTURER'S NAME : Parkin Mfg. 

Company. 

TRADE NAME: "Somerset Stratford." 
MODEL : 4 -A. 
TYPE : One stage of tuned radio frequency 

amplification, detector and two stages of audio 
frequency amplification. 

TUBES: Four. 
BATTERI ES : None furnished ; may be self - 

contained in cabinet. 
CONTROLS : Two. 
AERIAL : Indoor or outdoor. 
PRICE : $65.00 without accessories. 
MANUFACTURER'S NAME: National Air - 

phone Corp. 

TRADE NAM E : " Portola." 
TYPE: Two radio. detector and two audio 

with built-fit loud speaker and loop antenna. 
"CUBES: Six 199 type. 
BATTERI ES : Dry cell "A" and "B." 
CONTROLS : Two. 
AERIAL: Built -in loop. 
PRICE: $160.00 without accessories. 
MANUFACTURER'S NAME: Portola Radio 

Company. 

TRADE NAME: "Summerset Mars." 
MODEL : 5 -A. 
TYPE: Two stages of tuned audio frequency 

amplification, detector and two stages of audio. 
TUBES: Five. 
BATTERIES : 6 -volt "A" storage can be self - 

conitained in cabinet ; "B;" 60 to 90 volts, can 
be self. contained in cabinet. 

CONTROLS: Three. 
AERIAL : Outdoor or indoor. 
PRICE : $75.00 without accessories. 
MANUFACTURER'S NAME : National Air 

phone Corp. 

TRADE NAME : Premco Radio Receiver. 
MODEL : 102. 
TYPE: Tuned radio frequency circuit. 
TUBES: Five. 
BATTERIES: Not furnished. 
CONTROLS: 'Three. 
AERIAL..: - Outdoor and indoor. 
PRICE: $60.00. 
MANUFACTURER'S NAME : Forts Manu- 

facturing Co. 

TRADE NAME: "Somerset Shelbourne." 
MODEL: 4 -B. 
TYPE: One -stage tuned radio frequency am- 

plification, detector and two stages of audio. 
TUBES: Four. 
BATTERIES : Full -size 6 -volt storage "A" 

battery; can be self-contained in cabinet. 
CONTROLS : One. 
AERIAL : Indoor or outdoor. 
PRICE : $85.00 without accessories. 
MANUFACTURER'S NAME: National Air - 

phone Corp. 

TRADE NAME: "Precel Super 5." 
TYPE : Two stages of tuned radio frequency 

amplification, detector and two stages of 
power audio frequency amplification. 

TUBES: Five. 
BATTERIES: Space provided in cabinet. 
CONTROLS: Three. 
AERIAL : Indoor or outdoor. 
PRICE: $130.00 without accessories. 
MANUFACTURER'S NAME: Precel Radio 

Mfg. Co. 

TRADE NAME : "Somerset Standish." 
MODEL : 4 -C. 
TYPE : One -stage tuned radio frequency am- 

plification, detector and two stages of audio. 
TUBES: Four. 
BATTERIES : Full -size 6 -volt storage "A" 

battery ; can be self -contained in cabinet. 
CONTROLS : One. 
AERIAL: Outdoor or indoor. 
PRICE : $150.00 including built -in loud speaker. 
MANUFACTURER'S NAME : National Air - 

phone Corp. 

TRADE NAME.: "Belleclaire." 
MODEL : Standard. 
TYPIt: Two radio frequency, detector and 

two audio. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 
CONTROLS : Four, 
AERIAL : Inside or outside. 
PRICE : $165.00 without accessories. 
MANUFACTURER'S NAME: R. B. Radio 

Company. 
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TRADE NAME: "Belleclaire." 
MODEL: Console cabinet, 
TYPE: Two radio, detector and two audio. 
TUBES: Five. - 

BATTERIES: "A" and "B" needed. 
CONTROLS: Four. 
AERIAL : Inside or outside. 
PRICE: $250 -00 without accessories. 
MANUFACTURER'S NAME: R. B. Radio 

Company, 

TRADE NAME: "Belleelaire." 
MODEL: Knickerbocker with Amplion built - 

in loud speaker, 
TYPE: Two radio, detector and two audio. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 
CONTROLS; Four. 
AERIAL: Inside or outside. 
PRICE: $350.00 without accessories. 
MANUFACTURER'S NAME: R. B. Radio 

Company. 

TRADE NAME: "Radiola Receiver." 
MODEL: Radiola III. 
Type: Regenerative. 
TUBES: Two WD -11. 
BATTERIES: Dry Cell, 
CONTROLS: Two. 
AERIAL : :ndoor or outdoor. 
PRICE: $35.00 without accessories. 
MANUFACTURER'S NAME: Radio 

of America. 
Corp. 

TRADE NAME : "Balanced Amplifier," 
MODEL: To be used with Radiola III. 
TYPE: Two stages of audio frequency ampli- 

fication. 
TUBES: Two WD -11. 
BATTERIES: Dry cells. 
PRICE: $30.00 without accessories. 
MANUFACTURER'S NAME: Radio Corp. 

of Ame.' 

TRADE NAME : `Radiola Receiver." 
MODEL : Radiola III -A. 
TYPE : Rezenerative 
TUBES: Four WD -11 

BAT'TERI ES : Dry cells. 
CONTROLS : Two. 
AERIAL : Outdoor or indoor. 
PRICE : $65.00 with tubes and tread set. 
MANUFACTURER'S NAME : Radio Corp 

of America. 

Radio News for March, 1925 

TRADE NAME : "Radiola Receiver." 
MODEL: Super VI "I. 
TYPE : Super -Heterodyne. Console. 
TUBES: Six UV -199. 
BATTERIES : Contained in cabinet. 
CONTROLS : Three. 
AERIAL: Concealed large loop built into set. 
PRICE : $425.00 wita tubes and built -in loud 

speaker. 
MANUFACTURER'S NAME: Radio Corp. 

of America. 

TRADE NAME : Echophone. 
MODEL: V -3 standard. 
TYPE : Regenerative type. 
TUBES: Three. 
BATTERIES : None furnished. 
CONTROLS : Two. 
AERIAL : Outdoor. 
PRICE : $50.00 without accessories: 
MANUFACTURER'S NAME : The Radio 

Shop, Inc. 

TRADE NAME: Echophone. 
MODEL : V -3 Consolette. 
TYPE: Regenerative. 
TUBES : Three. 
BATTERIES : Not furnished but may be con- 

tained in cabinet. 
CONTROLS : Two. 
AERIAL : Outdoor and indoor. 
PRICE: $87.50 without accessories. 
MANUFACTURER'S NAME : The Radio 

Shop, Iue. 

TRADE NAME: Echophone. 
MODEL: F. Grand Consolet:e. 
TYPE: Tuned radio frequency circuit. 
TUBES: Five. 
BATTERIES : Not furnished but may be put 

in cabinet. 
CONTROLS : Two. 
AERIAL: Loop. 
PRICE: $165.00 without accessories. 
MANUFACTURER'S NAME : The Radio 

Shop, Inc. 

TRADE NAME : Echophone. 
MODEL : F. standard. 
TYPE : Tuned radio frequency circuit. 
TUBES: Five. 
BATTERIES: Not furnished but may be put 

in cabinet. 
CONTROLS: Two, 
AERIAL: Indoor and outdoor. 
PRICE: $110.00 without accessories. 
MANUFACTURER'S NAME: The Radio 

Shop, Inc. 

TRADE NAME : "Radiola Receiver." 
MODEL : Regenoflex. 
TYPE: Reflex. 
TUBES: Four WD -11. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL : Outdoor or indoor. 
PRICE: $191.00 with tubes and radiola loud 

speaker. 
MANUFAC.TURER'S NAME : Radio Corp. 

of America. 

TRADE NAME : `Radiola Receiver." 
MODEL: Radiola X. 
TYPE : Reflex with built -in loud speaker. 
TUBES: Four WD-11. 
BATTERIES : Place provided in cabinet. 

10 

CONTROLS : Three. 
AERIAL: Indoor or outdoor. 
PRICE: $245.00 with tubes. 
MANUFACTURER'S NAME: Radio Corp. s l.. ̀  _ _ _- _ of America. 

TRADE NAME : " Echophone," 
MODEL: 3. 
TYPE: Regenerative detector and two audio. 
TUBES: Three 199 type. 
BATTERIES : Dry cell "A" and "B." 
CONTROLS : Two. 
AERIAL : Outdoor. 
PRICE: $50.00 without accessories. 
MANUFACTURER'S NAME: The Radio 

Shop. 

TRADE NAME : " Echophone." 
MODEL: 4. 
TYPE: One radio frequency, detector and two 

audio. 
TUBES : Four 199 type. 
BATTERIES : Dry cell "A" and "B." 
CONTROLS: Two 
AERIAL: Loop or outdoor. 
PRICE : $75.00 without accessories. 
MANUFACTURER'S NAME: The Radio 

Shop. 

TRADE NAME : "Radiola Receiver." 
MODEL : Super- Heterodyne. 
TUBES: .Six UV -199. 
BATTERIES Contained in cabinet. 
AERIAL: Small loop built into set. 
PRICE : $220.00 without accessories, $269.00 

with tubes and loud speaker. 
MANUFACTURER'S NAME: Radio Corp. 

of America. 

TRADE NAME: "RMP." 
MODEL: 50. 
TYPE : Tuned radio frequency. 
TUBES: Six. 
BATTERIES : "A," storage or dry ; "B," 90 

volts. 
CONTROLS : Three. 
PRICE: $100.00. 
NOTE: Model 51 contains two mounted jacks 

and switch at same price. Model 52 hand - 
rubbed walnut cabinet, plate glass front, two 
mounted jacks and switch. Price $135.00. 

MANUFACTURER'S NAME: Radio Products 
Mfg. Company. 
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TRADE NAME: Rich. 
MODEL: 

TRADE NAME: "Steeper Monotrol." 

TYPE: Grimes inverse duplex circuit. - 

TUBES: Four. - 
BATTERIES: Storage or dry cells. s:,- ï" 
CONTROLS: One. 
AERIAL: Indoor, outdoor or loop. - --_ ' PRICE: $130.00 without accessories. ---_ -- 
MANUFACTURER'S NAME: Sleeper Radio _'.' 

Corp. 

- TYPE: Reflex. 
TUBES: Two. 

`À' . ¡., /w` BATTERIES: Not furnished. 
CONTROLS: Two 

e AERIAL: Indoor or outdoor. 
PRICE: $29.50 without accessories. 
MANUFACTURER'S NAME: George H. 

Rich. 

TRADE NAME: Rich. 
MODEL: 3 -T -22 
TYPE: Reflex. 
TUBES: 'Three - 

. i^. 
BATTERIES: None furnished. 

o AERIAL: Outside. 
CONTROLS: Three. 
PRICE: $50.00 without accessories. 
MANUFACTURER'S NAME: George H. 

Rich. 

TRADE NAME: `Sonoradio." 
MODEL: 241, built -in with phonograph. '+'' 
TYPE: Two radio, detector, and two audio. 
TUBES: Five 199 type. 
BATTERIES: "A " -3 dry cells, "B "90 volts. 
CONTROLS: Two., 
AERIAL: Outdoor or indoor. 
PRICE: $475.00 complete with phonograph, 

but without radio accessories. 
MANUFACTURER'S NAME: Sonora Phono- ._ 

graph Company, Inc. 

TRADE NAME: Sears. 
MODEL: Standard ---- -- TYPE: Reflex. 
TUBES: Four. 

(°A BATTERIES: None furnished. 
" CONTROLS: One. 

AERIAL.- Outside. 
PRICE: 5160.00 
MANUFACTURER'S NAME: Sears Mfg. Co. 

TRADE NAME: "Sonoradio." 
MODEL; 242, built -in phonograph. 
TYPE: Neutrodyne, reflex radio frequency. / 
TUBES: Three UV -199. ?'? "r 
BATTERIES: "A " -3 dry cells, "B "90 volts. ' 
CONTROLS: Two. 
AERIAL: Inside or outside. 
PRICE: $235.00 without accessories._ 
MANUFACTURER'S NAME: Sonora Phono- i"'" graph Company, Inc. á 

i 

TRADE NAME Sears. 
MODEL: Standard. -- TYPE: Acme reflex. 

TRADE NAME: "Splitdorf." 
MODEL: uned r 
TYPE: Tuned radio frequency. 
TUBES: Five. 
BATTERIES: None Furnished. c4 
CONTROLS: Three. 
AERIAL: Inside or outside. 
PRICE: $150.00 without accessories. 
MANUFACTURER'S NAME: Splitdorf Elec- 

trical Company. 

--- 
TUBES: Five. - 

s, BATTERIES: None furnished. ?: CONTROLS: Two. 
AERIAL: Outside or inside. 

----""'"'""`- -_- PRICE: $200.00 
MANUFACTURER'S NAME: Sears Mfg. Co. 

TRADE NAME: Thermiodyne. 
MODEL: TES. 
TYPE: Three radio, detector and two audio. 
TUBES: Six. 

°l ̂i g , BATTERIES: None furnished. 
r 

1 CONTROLS: One. 
_w AERIAL: Indoor and outdoor. 

___ PRICE: $140.00 
. f MANUFACTURER'S NAME: Shepard- Potter 

Co. 

TRADE NAMES " Splitdorf." 
MODEL: R -102. yt m TYPE: Tuned radio frequency with built -in ..- 

loud speaker. 
TUBES: Five. ' 
BATTERIES: None furnished. 
CONTROLS: Three. c s' 
AERIAL: Inside or outside. ,1 
PRICE: $235.00 without accessories. ' g- ' e 

MANUFACTURER'S NAME: Splitdorf Elsie- 
, r. trical Company. Company. 

-----r _. 

x F 
s' °' - 

TRADE NAME: ' Hetro Magnetic." 
MODEL: 5 -H. 
TYPE: Two -stage tuned radio, detector and 

two audio. 
TUBES: Five. 
BATTERIES: "A" and "B" needed. 

_ CONTROLS: Three. 
AERIAL: Outside, inside. 
PRICE: $75.00 without accessories. 
MANUFACTURER'S NAME: Sidbenel Lice- 

tric and Mfg. Company. 

TRADE NAME: "Standardyne Receiver" 
TYPE: Two tunea radio, detector and two 

audio. 
TUBES: Five. - 
BATTERIES: Dry cell or storage. t ; + CONTROLS: Three, of1 r 
AERIAL: Outdoor or indoor. ° J - g e 
PRICE: $60.00 without accessories. 
MANUFACTURER'S NAME: Standard Radio 

Corp. 

TRADE NAME: "Giblin Broadcast." 
MODEL: RL. 
TYPE: Two radio frequency, detector and three 

audio. TRADE NAME: "Compendyne.> 
TYPE: Two radio, detector and two audio. 
TUBES: Five. 

(l i t BATTERIES: None furnished. 
as CONTROLS: Three. 

AERIAL: Indoor or outdoor. R. t t ' PRICE: $65.00 without accessories. 
MANUFACTURER'S NAME: E. Singer Co- 

TUBES: Si-. Se 

BATTERIES: "Al 6 -volt storage; "B" 90 O 
volts; "C" 4% volts. 

CONTROLS: Two. 
AERIAL : Loop. - 
PRICE: $125.00 without accessories. 
MANUFACTURER'S NAME: Standard Radio 

and Electric Corporation. 

'- ^' 
O a o p 

. 
c-- -' 

TRADE NAME: Silverset Radio Receiver. 
TYPE: Two stages of tuned radio frequency 

detector and two stages of audio frequency 
amplification. 

TUBES: Five. 
BATTERIES: Not furnished. 
CONTROLS: Three. 
AERIAL: Indoor, outdoor, 
PRICE: $125 without accessories. 
MANUFACTURER'S NAME: Silverset Radio 

Co. 

TRADE NAME: "Giblin Phonograph Broad- 
cast Receiver." 

MODEL: TM. y1:4- - 
_ 

TYPE: Radio frequency with loop aerial. 
TUBES: Two radio, detector and two audio. .' Ì, 

i .- 
BATTERIES: "A" 6 -volt storage; "B" 90 

volts; "C" 436 volts. 
CONTROLS: Two. - 
ANTENNA: Loop. 
PRICE: $425.00 without accessories, 
MANUFACTURER'S NAME: Standard. -Radio 

and Electric Corporation. 
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TRADE NAME: "Giblin Broadcast Receiver." 
MODEL: C. 
TYPE: Coupled radio frequency. 
TUBES: Sì., 2 radio frequency, detector and 

3 audio frequency. 
BATTERIES: A'L 5 -volt storage; B°' Sß 

volts; "C" 4% volts; space provided for bat- 
series in cabinet. 

CONTROLS : Two. 
AERIAL: Loop, 
PRICE: $185.00 with loud speaker- 
MANUFACTURER'S NAME: Standard Radio 

and Electric Company. 

TRADE NAME: "Concert Grand." 
MODEL. S -70. 
TYPE: Neutrodyxre. 
TUBES Five. 
BATTERIES; Dry cell batteries may to eels 

contained 
CONTROLS; Three. 
AERIAL: Indoor or outdoor. 
PRICE: $180.00 without accessories. 
MANUFACTURER'S NAME: R. E. Thorne-- 

son Mfg. Co. 

-. 
- - - 

. le 
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- ^ ,., 
TRADE NAME: " Giblin Broadcast Receiver!' 
MODEL: 2RA3. 
TYPE: Coupled radio frequency. - 

TUBES: Six, 2 radio frequency, detector and 
3 audio frequency amplifiers. 

BATTERIES: "A" 6-volt storage; "B" 00 
volts; "C" 454 volts, 

CONTROLS: Two 
AERIAL: Loop, 
PRICE: $110.00 without accessories. 
MANUFACTURER'S NAME: Standard Radio 

end Electrie Company. 

TRADE NAME: Tusks Superdyne, 
MODEL: 305. 
TYPE: One radio, detector and two audio. 
TUBES. Four, 
BATTERIES: None furnished. 
CONTROLS: Two. 
AERIAL: Outside or inside- - 

PRICE: $350.00 Without accessories. 
MANUFACTURER'S NAME:: The C. D. 

Tusha Company. 

qtr, 
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TRADE NAME: Stromberg-Ca.rls:;n. 
TYPE: Hazeltine neutrodyne. 
MODEL; No, 1A. 
TUBES: Five. 
BATTERIES: Not furnished. 
CONTROLS Three. 
AERIAL: Indoor, outdoor. 
PRICE: $180 with headset; no other acces- 

emits, 
MANUFACTURER'S NAME: Stromberg- 

Carlson M. Co. 

TRADE NAME: Stperdyne, 
MODEL; 305. 
TYPE; One radio, detector and two audio. 
TUBES: Four. 
BATTERIES; None furnished. 
CONTROLS; Two. 
AERIAL; Outside or inside. Loud speaker 

built in. 
PRICE: ¢273.0+] without accessories. 
MANUFACTURER'S NAME : The C. D. 

Tusks Company, 

- 

O 0 

TRADE NAME: " Torlee Acne Reflex." 
TYPE: One -stage tuned radio frequency, three 

stages of un #uned detector and three stave of 
untuned audio; crystal detector. 

TUBES: Fem. 
BATTERIES: None furnished. 
CONTROLS: Two. 
AERIAL: Outside or inside. 
PRICE: $155.00 without accessories. 
MANUFACTURER'S NAME: Teriee Electric 

and Manufacturing Company. 

TRADE NAME. Superdync' Je. 
MODEL. 301. 
TYPE: One radio, detector, one audio re- 

dented and one straight audio 
TUBES: Three. 
BATTERIES: None furnished. 
AERIAAOI5. Three. A' ERIAL Outside or inside. 
PRICE: $55.00 without a.ces_<orie s. MANUFACTURER'S NAME: The C. D: 

Tuake Company. 
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TRADE NAME: 'Theason." 
TYPE; Tuned radio frequency. 
TUBES: Five. 
BATTERIES; None furnished. 
CONTROLS: Three. ' 

:SERIAL: Outdoor or indoor. 
PRICE: $50.00 without accessories. 
MANUFACTURER'S NAME: Terris Stadio 

Mfg. 

TRADE NAME: "Van Crystal Receiver." 
TYKE; fixed crystal (no tubes or batteries 

).tGrte.d. Ca1NrRoL; ttvie.. 
AERIAL; Outdone. 
T'RIC'E: ÿ3.50. 
4IA,NITñ ACTI?RER'S NAME; L. D. Vet 

Valkenbing Co. 

- 

es- 

' 
~S 

TRADE NAME: "Neutrodync Piionoggra yc 
Radio Fand. " 

MODEL: P-11-215. 
TYPE; For Victor Consols No. 215. 
TUBES: Fire. 
BATTERIES: Not furnished. 
CONTROLS : Three. 
AERIAL: Indoor or outdoor. 
PRICE; $ 115.00 without accessories. 
MANUFACTURER'S NAME: R. E. Thorns, 

sole Mfg. Co. . 

NOTE: For Victor Consoles No. 400, 4î5 
and 410, tö price le $125. 

TRADE NAME; "°# `are.' 
tsICiDT'I 1 W. 
TYPE leutxodyti . 

TUBES, Five 201A type. 
BATTERIES: "A' 6-volt atrrage: "B" aß 

volts. 
CONTROLS: Tree. 
AERIAL: Inside or outside. 
PRICE: $175.00 witlsout accessories. 
MANUFACTURER'S NAME: Ware Tiled`=,. 

Mfg. Company, 

et .. 
L 

e 

i 
e 

t 

TRADE NAME; "Gratsdette." 
MODEL : -50. 
TYPE; Nettrrodyne. 
TUBES: Five 
BATTERIES. Not furnished, 
CONTROLS: Three. 
AERIAL: Indoor or outdoor, 
PRICE: $12s.00 without accessories. 
MANIJ]FACTiJRER'S NAME: R. E. Thorp 

son Mfg. Co. 

TRADE NAME; "Ware." 
MODEL; WU. 
TYPE: Neutrodyne with built -in loud speaker_ 
RUBES: Five 201A type, 
BA'T'TERIES: ° "A" 5 -volt nor "]k" O^ 

volts: 
CONTROLS; Three. 

FRIAY.: Inside or outside. 
PRICE: $300 without accessories. 
MANUFACTURER'S in Am. reT vs`axe Radio 

Mfg. Company, 

Cr 
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TRADE NAME: "Parlor Grand." 
MODEL: S -3. 

3'PE: .i ev #rodtt. I 
TUBES: Five. 
RA'LTERIFS Not furnished, 
CONTROLS: ROLS Three. 
AERIAL Indoor or outdoor. 
PRICE: $145.00 without accessories. 
MANUFACTURER'S NAME: R. E. `1 ho s p 

son Mfg. Ca. 

i 

MODEL: 
NAME: Saxe Nets <a4yne Recximer. 

TYPE: 
L: T. 

Ti PE Neutrodsne vefiex 
TUBES: Three U.V, 199R. 
BATTERIES: May be contained it. cabinet. 
CONTROLS: T sec. 
SERIAL: Outdoor. 
Pi3ICE! $6S without a c-ssoriee. 
MANUFACTURER'S FACTURER' S N 4ääE : Vv arc Radio 

Corptt.atioo. 

F. 

¢ `° 
seS. 

isi 
} 
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TRADE NAME: Ware Neutrodyne Receiver. 
MODEL: TU. 
TYPE : Neutrodyne reflex with built -in loud 

ice- speaker.. 
TUBES: Three UV -199. 
BATTERIES: Place in cabinet. 
AERIAL: Outdoor. 

s - CONTROLS: Two. 
-- - PRICE: $150 without accessories. '- . -, MANUFACTURER'S NAME; Ware Radio 

Corporation. 

TRADE NAME: "Radiodyne. " - 

MODEL: W. C. -12._ 
TYPE : Two radio, detector and three audio. 

built -in loud speaker. Ë : 
TUBES: Six UV -I99. 
BATTERIES:. Dry cell "A" and "B. ". 
CONTROLS: Three. 
AERIAL: Outside or inside. e^ 
PRICE: $250.00 without accessories. 
MANUFACTURER'S NAME: Western Coil 

and Electrical Company. 

TRADE NAME : "Emerson.' 
MODEL: Verdi combined phonograph and 

Powered Neutrodyne. 
r;: TYPE: Two radio, detector and two audio. 

Allailit TUBES : Five- 

TRADE NAME: "Radiodyne. "' 
MODEL: W. C. -11 Consolette. y 

TYPE: Three radio, detector and two audio, 
with built -in loud speaker. 

TUBES : Six UV- 201A. 
BATTERIES : 6-volt storage "A," 90 -volt ..B.,. 
CONTROLS : Three. 1I 11 

AERIAL: Inside. outside or lamp socket. 
PRICE: $250.00 without accessories. ii MANUFACTURER'S NAME Western Coil t1_- 

and Electrical Company. î " 
? 

lam- OP 
i 

T 

BATTERIES : "A" and "B" needed. 
CONTROLS : Three. 
AERIAL : Outside or inside. 
PRICE: $150.00 without accessories; for phono- 

graph and radio. 
MANUFACTURER'S NAME : Wash muth- 

Goodrich Company. 

r 

- 

TRADE NAME : Wells Receiver. 
MODEL : 23. 
TYPE : Two radio, detector and two audio. 
TUBES : Five. 
BATTERIES: None furnished. 
CONTROLS: Three. . 

AERIAL: Outside or inside. 
PRICE: $90.00 without accessories. 
MANUFACTURER'S NAME: Wells Manu- 

facturing Company. 

TRADE NAME : "Combidyne." 
TYPE: One stage of radio frequency amplifi 

cation, detector and two stages of audio ire 
quency amplification. O TUBES: Four. 

BATTERIES: Not furnished, % "' 
CONTROLS: Three. ` 
AERIAL: Inside or outside. oaló 
PRICE: $75.00 without accessories. 
MANUFACTURER'S NAME : Wolverine 

Radio Company. 

TRADE NAME : Wells Receiver. 
MODEL: 24, 

-- TYPE: One radio, detector and two audio. 

TRADE NAME : "Workrite." 
MODEL: Airmaster. 
TYPE: Neutrodyne. 
TUBES: Five. 
BATTERIES: `A" and "B" needed. 
CONTROLS : Three. 
AERIALS : Inside or outside. 
PRICE: $120.00 without accessories. 
MANUFACTURER'S NAME : Workrite Mfg. 

Company. 
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TUBES: Four. 
BATTERIES: None furnished. 
CONTROLS : Two. J_ AERIAL : Outside or inside. 
PRICE: $70.00 -- - t_ - without accessories. 
MANUFACTURER'S NAME : Wells manu- 

facturing Co. 

-_ 
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' 
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TRADE NAME: Wells Receiver. 
MODEL: 25. 
TYPE : One radio, detector and two audio. 
TUBES : Four. 
BATTERIES: None furnished. 
CONTROLS: Two. 
AERIAL; Outside or inside. 

- PRICE: $65.00 without accessories. 
MANUFACTURER'S NAME: Wells Manu- 

facturing Co. 

TRADE NAME: "Workrite Chum." - 
TYPE : Reflexed Neutrodyne. e 0 e TUBES : Three LTV -199. f r . qr 
BATTERIES : Compartment in cabinet for 

"A" and "B" batteries. tR 
CONTROLS: Two. 

I 

! 
AERIAL: Inside or outside. 
PRICE: $65.00 without accessories. h 

MANUFACTURER'S NAME: Workrite Mfg. 
Company. 

TRADE NAME: "Radiodyne." 
MODEL: W. C. -14 -A. 
TYPE : Two radio, detector and two audio. 

' TUBES : Four 201 -A type. 
BATTERIES : 6 -volt storage "A," 90 -volt "B." , N CONTROLS Three. 
AERIAL: Outside. 
PRICE: $65.00 without accessories. 
MANUFACTURER'S NAME: Western Coil 

and Electrical Company. 

TRADE NAME : "Workrite Aristrocrat." -- 
TYPE: Neutrodyne with built -in loud speaker. ;, " F i 
TUBES : Five. 
BATTERIES : Compartment in cabinet for 

"A" and "B" batteries. 
CONTROLS: Three. 
AERIAL: Inside or outside. 
PRICE: $350.00 without accessories, but with 

loud speaker. 
MANUFACTURER'S NAME : Workrite Mfg. 

Company. 

TRADE NAME : "Radiodyne." 
MODEL: W. C. -12 -B. 
TYPE : Two radio, detector and three audio. ®y ç TUBES: Six. 
BATTERIES: "A," "B" and "C" needed. 
CONTROLS : Three. 
AERIAL: Inside, outside or lamp socket. 
PRICE: $150.00 without accessories. 
MANUFACTURER'S NAME : Western. Coil 

and Electrical Company. 

TRADE NAME : "Workrite," 
MODEL: Radio King. 
TYPE : Neutrodyne with built -in loud speaker. 
TUBES: Five. 
BATTERIES : "A" and "B" needed. 
CONTROLS : Three. 
AERIAL: Inside or outside. 
PRICE: $180.00 without accessories. 
MANUFACTURER'S NAME : Workrite Mfg. 

Company. 
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TRADE NAME : "Radiodyne." 
MODEL: W. C. -11 -B. 
TYPE : Three -stage radio, detector and two 

.E`. 'I audio. 
I - TUBES: Six. 

BATTERIES : "A" and "B" needed. ... CONTROLS: Three. 
a AERIAL: Outside or inside. 

PRICE : $150.00 without accessories. 
MANUFACTURER'S NAME: Western Coil 

and Electrical Company. 

TRADE NAME : Wright. 
MODEL: 5A. 
TYPE : Tuned radio frequency, detector and 

audio frequency. : ® R ; 

TUBES: Five. 
BATTERIES : "A," "B" and "C" furnished. , 

.. 
CONTROLS : Three. 
AERIAL: Outside or inside. 4 - 
PRICE: $I60.00 including tubes and batteries. 
MANUFACTURER'S NAME; H. Earle 

Wright. 
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TRADE NAME: Zenith. 
MODEL : Three R. 
TYPE: Regenerative. detector and three audio 

frequency. 
TUBES: Four, 
BATTERiE:S: None iur,isired. 
CONTROLS: Two, 
LOOP : Outdoor or indoor. 
PRICE: $160.00 without accessories. 
MAN C'FAC1't.:RER'S NAME: Zenitl 

Corp. 

l'RADE NAM FE: Zenith. 
t10uEL: Super S. 
r>'PE: Two stages tuned radio frequency, de- 

tector and three audio. 
PUBES: Six. 
BATTERIES': None furnished. 
CONTROLS: Two. 
AERIAL : Indoor or outdoor. 
PRICE : $250.00 without accessories. 

Radio, :)IANUFAC'TURER'S NAME: Zenith Radio 
Corp. 

Adi 

TRYr)E NAME: Zenith. 
MODEL Four R. 
TY PE : R grneratne detector and three audio 

frequency. 
TUBES. Four. 
BATTERIES: None fut:uished. 
CONTROLS: Two. 
AERIAL : Outdoor. 
PRICE E: 5'95 00 without accessories. 
MANC FA( TUREItS NAME: Zenith Radio 

Corp. 

TRADE NAME: Zenith. 
MOIU1:3 Super 9. 
'I t l'1.: Built ïn loud speaker. 
l'L'BES: Six. 
BATTERIES None furnished. 
CONTROLS: Two. 
AERIAL: Indoor er outdoor. 
PRIG E $350.00 without accessories. 
1IANI :FAC_TURER'S NAME: Zenith Radio 

Corp. 

"TRADE NAME: Zenith. 
MODEL: Super 7. 
TYPE: rno stages tuned radio frequency, !Ic- 

- lector and 3 audio. 
TUBES: Six. 
BATTER ITS : None furnished. 
CONTROLS : Two. 
AERIAL: indoor or outdoor. - 

PRICE: $230.00 without accessories. 
MAN UFACTURER'S NAME: Zenith Radio 

Corp. 

TRADE NAME: Zenith. 
tiOlii:I.: Super IO. 
TYPE: Built -in loud speaker and battery 

eliminator. 
TI;BES: Six. 
BA'n i RI ES : House current employed. 
CONTROLS : Two. 
AERIA2_: Indoor cc outdoor, 
PRICE: $550.00. 
AIANLI'AC:TURER'S NAME : - Zenith Radio 

Corp. 

The Insurrecto Hookup 
By ROBERT FRANCIS SMITH 

t:e ADIO?" drawls Sagebrush Sam. 
"Me? Stranger, I introduced that 
tormo' communication into these 
parts night onto ten years ago." 

"How come ?" i asks, 
"Well, sir, it 'uz this way. You see. I'd 

quit the cattle game temporarily and gone 
into the business o' raisin' chickens and aids. 
Had -a couple square utiles o' waste land a 
little ways out o' Santa Fe and Used to let 
the chickens null wild. Then, when night'tl 

'come, half o' 'em 'od forget to come home, 

"We hits the so- called key and after a 
time gets a fair spark jumping across 
the gap. Sam evolves a windmill idea 
to make a rotary gap outs things, but 
3'm too practical. So we keeps on 
tending SOS, with Sam supplying the 
necessary information as to our loca- 

tion." 

or got lost, or somethin', leastwise, there 
wasn't no excess profits in it. I couldn't call 
loud enough for all o' 'em to- hear me. so I 

` built a small wireless outfit and several o' 
these loud speakers. They 'uz crude, but 

(Continued on page 1763) 
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When Buying Vacuum Tubes 
BY VERNON C. MACNABB 

The purpose of this article is not to present a long technical discussion as to the characteristics 

of tubes, but to point out a few visible means which a layman has of telling a good from a bad 
one. 

DUE to the fact that the third and 
last structural patent on vacuum 
tubes terminated in February, 1925, 
and became public property, it is 

only natural that a large number of corn - 
panies and even individuals are already ex- 
perimenting, making and offering tubes for 
sale. These tubes are generally known as 
"bootleg" tubes. This term is probably a 
little harsh and should apply only to those 
manufacturers who make tubes and place on 
them the R.C.A. or G.E. label or trade- 
mark. The term "independent" is probably 
more representative of the companies who 

Fig. 1. Circuit diagram employed for reading, 
by the meters, the amount of gas within a vac- 

uum tube. 

make tubes and sell them under their own 
names. 

To the layman (except a few so- called 
"experts "), the elements of a tube and its 
characteristics are somewhat of a mystery. 
So when a man goes into a store to buy a 

tube, he has the choice of a tube with the 
name of a large corporation behind it at 
one price, or he can buy a tube he has never 
heard of before at a lower price. The only 
advice he has to follow is the word of the 
salesman which he often has occasion to 
doubt. 

Since the independent tube industry has 
been limited mostly to the 201A type and 
to a lesser amount to the 199 type, these two 
tubes will be the ones most fully discussed. 

The first discussion will be a refutation 
of some of the foolish ideas people have 
about tubes. Most everyone in buying a 

tube will look at its outside appearance to 
see that the tip is not broken (if it is a 
tipped tube) and to see if the contact pins 
are O. K. This is simply a mechanical in- 
spection and defects are readily visible to 
anyone. 
ERRONEOUS IDEAS CONCERNING TUBES 

During this examination the dealer is often 
up against some "trick" questions. Dealers 
have often had people refuse to buy a 201A 
or 199 type tube because it wasn't "silvered" 
all over. The "silver" is not there by way 
of decoration, but is there for a far more 
important reason. To begin with, it is not 
silver, but 1s just plain magnesium such as 
is used in taking flashlight pictures. A small 
piece, about / -inch square, is attached to the 
plate of the tube while under construction, 
and after the tube has been exhausted of 
air as completely as possible, the plate is 
made red hot by high frequency induction 
and this small piece of magnesium then 
vaporizes. (It cannot burn, because there 
is no air in the tube.) In vaporizing, this 
magnesium combines with the few molecules 
of gas left in the tube after the exhausting 
process and condenses on the cold glass of 
the bulb. Whether this magnesium deposits 
evenly or not does not affect the complete- 
ness with which the gas is cleaned up. So 

if any reader has an idea that a totally 
coated bulb is better than one only half 
coated, he is laboring under a false impres- 
sion and should get rid of it. 

The style of the plate, whether it is plain 
or has ridges in it, has no effect on the 
operation of the tube. These ridges are 
simply to give it mechanical strength dur- 
ing the process of mounting and are merely 
manufacturing details. 

There have also been some current rumors 
that a tipless tube is not as good as a tipped 
tube, because it cannot be exhausted as well, 

111,11.111.11.11,11.11111111111111111111111111111,1111111.1 1,11,1111 

YOUR CARE 
Are you interested in motoring, touring 

or camping? If you are, do not fail to read 
the March issue of 

MOTOR CAMPER 
AND TOURIST 

Here is a magazine that tells you things 
in connection with your car -things that 
you never even suspected. 

Are you just running a-ound the country 
or are ycu getting the full benefit of your 
car? MOTOR CAMPER & TOURIST 
shows you the way. On all newsstands. 

CONTENTS FOR MARCH ISSUE 
The Gateway to Vacationland 

By May L. Bauchle 
Camping Is What You Make It 

By Fred Smith 
Selling the Canadian Winter 

By E. L. Chicanot 
When March Winds Blow 

By Mrs. A. Sherman Hitchcock 
Flivvered Water 

By Thomas Thursday 
Winter Camping 

By Corporal Boyles 
Camp Life on the Down Gulf Trails 

By Wm. Gilbert Irwin 

but this is also a mistaken idea. The only 
limitation to high evacuation is the vacuum 
pump, which is the same for both tipped 
and tipless. 

Test sets are gradually coming into univer- 
sal use throughout the better retail tube 
dealers. Their correct use is highly recom- 
mended, but unfortunately, in many cases, 
their use is not understood, or if it is, 
dealers will not take the trouble to use them 
properly. It might be well to mention some 
of the values of a tube that should be de- 
termined together with methods for obtain- 
ing them. 

Fig. 2. The part of the vacuum tube called 
the "press" through which all the leads are 

taken. 
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THE GAS TEST 
One important measurement that should 

be made by the manufacturer is the amount 
of gas left in a tube. This is done by 
measuring the electric current carried by 
the positive ions flowing in the tube; these 
positive ions are formed from the gas mole- 
cules. The diagram of connections for read- 
ing -gas is illustrated in Fig. 1. The grid 
is made negative with respect to the filament 
and it attracts the positive gas ions, the 
current carried by these ions being read on 
meter G. (Notice that in this diagram the 
grid return is connected to the negative fila- 
ment. This is very important, for if the 

Fig. 3. Circuit diagram and meters employed 
for measuring the filament emission of a vac- 

uum tube. 

grid return is connected to the positive fila- 
ment, the effect of the PA-volt "C" battery 
will be neutralized.) This gas current is 

never read by the dealer and has no par- 
ticular importance to the buyer, for once 
the gas is removed from a tube, it will not 
increase unless the glass cracks or air leaks 
in through the press along the leads. The 
"press" is the part of the tube through 
which the wire leads are brought out from 
the filament, plate and grid as illustrated 
in Fig. 2. The glass is melted and pressed 
around the leads at this point, making an air- 
tight joint. As great a quantity of air as 
would leak in through a crack or along the 
leads through the press would show up as 

a blue glow when the filament is lighted and 
voltage put on the plate. A still larger 
amount of air in a tube would be indicated 
by the filament not lighting or else glov- 
ing only a dull red. (WD 11's and 12's 
have a different type of filament and under 
normal conditions light only to a dull red.) 

SOFT OR GASSY TUBES 

The so- called soft tubes, as the 200, are 
exhausted and then a small quantity of 
inert gas -argon being the most commonly 
used -is allowed to enter. This makes a 

soft or gassy tube. Many people have noticed 
that after a period of use, these tubes do 

not act as soft tubes. One of the most com- 
mon ideas is that the gas is driven out 
through the glass when the tube gets hot and 
cannot re -enter when the glass cools. This 
idea may be a result of pre -broadcast days 
when the old DeForest tubes were used by 
amateurs. In those days the hams would 
heat the tube in an oven to make it soft. 
This is due to the fact that glass is able 
to absorb a small quantity of gas and some 
of the gas that was purposely placed in the 
tube to make it soft is absorbed by the 
glass. Heating the bulb drives this gas out 
and makes the tube temporarily soft again. 

(Continued on page 1750) 

www.americanradiohistory.com

www.americanradiohistory.com


1666 Radio News for March, 1925 

Some Super-Ileterodyne Notes 

714R. TAYLOR regales the builders 'VI of Super - Heterodynes and teaches 
them efficiency, in this article. He does 

it entertainingly, too. 

IHATE to think how many tons of 
perfectly good newsprint have been 
gummed up with more or less infor- 
mative articles on the fearsome Super - 

Heterodyne circuit, but here goes another - 
which I hope will be a bit different from 
its predecessors. Most hardy souls approach 
the cantankerous critter on its blind side, 
gentle it a bit with strange incantations and 
then try to mount -with more or less suc- 
cess ; you have to be a Graduate Engineer, 
a Radiotrician, an R. E., or a combination 
of all three to get a look -in on this game - 
maybe. As a matter of fact, building a Super - 
het and making her "het" is about as diffi- 
cult as pulling a pan of milk off a top shelf ; 

if you don't believe it, just toddle along with 
me for about two pages of this patter and 
I will show you. 

Another thing: Don't believe all this tosh 
about the superiority of factory built sets ; 

why do people pay fancy prices for hand- 
made furniture instead of getting it from 
G. Rapids ? Why dig up a fabulous price 
for a hand -made Swiss watch instead of 
carrying an Ingersoll? No factory on a 
production basis has ever existed which can 
begin to compete with the dexterous hands 
of a skilled mechanic. 

THE SUPER -HET CLASS 

If you are to be in the Super -Heterodyne 
class, you must have a "laboratory" ; I have 
one -a "peach; it consists of an old kitchen 
table and about four instruments of pre- 
cision I got at a hardware store around the 
corner. 

Having acquired a laboratory, you install 
it over behind the kitchen sink, so the 
missus and the kids won't be apt to molest 
it, and so you will be near a cold water pipe. 
Then you will fill the old dudeen, put your 
feet on the mantelpiece and, having the 
aforesaid cutty drawing well, commune with 
yourself thusly: "Now just what do I 
expect of a radio receiver ? Do I want a 
bit of Chippendale, or do I want radio? Is 
WBZ good enough for me, or shall I reach 
out into the silences of the night and bring 

L3 

By WILFRED TAYLOR 

Above is a view of the completed Super -Heterodyne built for the experiments dealt with in this article. It was constructed a unit a: a time and then completely assembled. 

in the whispering voices of far countries? 
I don't know a blamed thing about radio, 
but it seems to me that, when the novelty . 

wears off, I will get good and tired of 
WBZ; ergo, I will build a receiver which 
will get WBZ and which will be so darned 
sensitive that I will be able to hear the 
flies crawling on the Gatun Locks !" Just 
so ; your decision will simplify matters a 
lot. A radio receiver is just like a pair of 
shoes -you wouldn't buy a pair of dancing 
pumps to go duck hunting with; don't try 
to build Louis Quinze furniture, or a lunch 
box set, and expect to get much in the way 
of faint signals. 

A QUESTION 

Just about here a horrid thought disturbs 
your crystal -clear thinking: Bill Jones has 
a three -tube "calamityplex" (smouched from 
McLaughlin) with which he brings in the 
West Coast three nights a week; yea -he 
brings in the West Coast, it is true, but if 
he gets through the static, code and inter - 
fering stations once or twice in a season, 
he sure has done something to write home 
about. You may hop into a Ford and start 
for Chicago ; you will get there (some 
time) provide you don't hit a washout or 
a blizzard; but if you wish to be reasonably 

certain of getting there with neatness and 
dispatch, you board the Twentieth Century 
Limited, hand over the price of the Ford 
to the porter, and settle back in your seat 
to enjoy the scenery en route. The three - 
tuber will get you to Chicago, weather per- 
mitting, but your arrival will be all mussed 
up and distorted; the multi -tube set, particu- 
larly the Super -Heterodyne, will get you 
there serene and refreshed, with a volume 
and clarity of tone in a class all by itself. 
We will build one of these three -tubers right 
now, and later you will see the difference 
yourself. And when some lad tells you a 
husky tale about tuning in China, don't doubt 
his word -perhaps he did -but run a buzzer 
audibility test on his set before accepting 
his implied assertion that he has the most 
sensitive receiver on the map -he may have 
-and then again he may have had a bit of 
common freak reception with a set not sen- 
sitive enough normally to get a station in the 
next county. 

THE ANTENNA 
If you have that rare commodity, a yard, 

you will proceed to take stock of the pos- 
sibilities for erecting an antenna. Right 
here I wish to state that your final results 
will be directly proportional to the care with 
which you put up this bit of clothes line. 

o}LS 

iu# Crr > '`a--0+a MI= 
LI -15 turns No. 14 D.C.C. on 3 -inch tube; L2 -50 -60 No. 14 D.C.C. on 4 -inch tube; L3 -24 tarns No. 24 D.C.C. on 3 -inch tube; L4 -36 turns No. 18 D.S.C. on 3 5 -8 -inch tube; L5 -36 turns No. 18 D.S.C. wound on same tube f -inch apart; L6 -15 turns No. 24 D.S.C. on 3 -inch tube. CI -.0005 mfd. variable condenser; C2 -.0005 mfd. variable condenser; C3 -.001 mfd. variable condenser, mica; C4 -.005 mfd. conden- ser; C5 -.5 mfd. by -pass condenser; C6- .00025 mfd. grid leak mounting and condenser, .005 mfd. bolted to above; C7 -.002 mfd. condenser; C8- .00025 mfd. condenser; C9 -.006 mfd. condenser; C10 -.006 mfd. condenser; C11 -.5 mfd. by -pass condenser; C12 -.005 mfd. condenser; Rl, 2, 4-20- to 30 -ohm fixed resistances; R3 -6 -ohm rheostat; R5- .25- megohm resistance; R6-.5-megohm resistance; R7- .1- megohm resist- ance; R8 -.1- megohm resistance; R9 -3 amperite; R10- .005- megohm resistance. P- 400 -ohm potentiometer. 
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Get hold of any one of a dozen articles on 
this subject which have appeared in RADIO 
NEWS and follow directions implicitly. Use 
solid copper wire, No. 14 or larger, insu- 
lated (unless you wish to polish the oxide 
off it once a week), using any length you 
can get into the space available; keep it 
away from trees and at least 10 feet above 
housetops; get it as high above the ground 
as you can and use glass or glazed porce- 
lain insulators. Spend time and such funds 
as are necessary to make this a work of 
art! Then get a fussy streak and hook up 
to that cold water pipe for a ground -and 
be more than usually fussy, because a first 
class ground is of the utmost importance. 

If you decide that a loop may be useful 
at times, install a double pole double throw 
switch where the antenna comes to your 
table, fasten the terminals of one end to 
the proper ends of your secondary coil, the 
other end terminals to the loop and the mid- 
dle ones to the tuning condenser, then put 
a husky single pole single throw switch 
across the tickler leads so the tickler may 
be shorted out when you use the loop, and 
you will be all set for either. This arrange- 
ment is shown in the circuit diagram at 
Fig. 6. I have bought or made every con- 
ceivable kind of loop and find that four 
turns of 16- strand lamp cord (single cord) 
on a six -foot box frame is as good, or bet- 
ter, than any. Ground the filament end of 
the loop and it will lose its directional effect 
and be much more sensitive; if you get rid 
of its directional effect, you will avoid the 
necessity of swinging it all over the room in 
order to get different stations in different 
directions. A small, pivoted loop helps to 
tune out unwanted stations -if these stations 
are in another direction than the one you 
want (which they never are), otherwise it 
is an unmitigated nuisance. 

If you are perfectly certain that your an- 
tenna and ground, or loop, are as good as 
time, money and patience can make them, 
we will proceed to build the best two circuit 
tuner that we can devise. 

This is a "laboratory instrument," re- 
member, so we will dispense with all pre- 
tenses to "looks," efficiency being our mid- 
dle name. Procure a piece of panel about 
5 or 6 by 14 inches ; screw a / -inch square 
wood strip to the bottom of this panel, and 
to each end attach a .0005 mfd. variable low 
loss condenser with vernier dials. Screw this 
strip holding the panel to the table top about 
five inches from the front edge and a foot 
from the left end (see Fig. 1). Six inches 
back from the panel and to the rear of 
the right -hand condenser screw any stand- 
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Above is a top view of the completed instrument containing the tester and matched 
described. Note the location of the components and their relation to each other. 

and bakelite socket ; fasten a 20 -ohm rheo- 
stat to the right of this socket, close to it, 
by means of a small brass anglebrace or a 
strip of panel arranged the same as the con- 
denser panel. 

Take plenty of time and malee yourself a 
coil as follows: Saw three rings % inch 
wide from a 4 -inch hard rubber tube; -saw 
six strips of hard rubber / -inch wide and 
8 inches long; fasten these strips to the 
rings by means of 6/32 machine screws and 
nuts -the middle ring need not be fastened, 
as the wire pressure will hold it in place 
(see Fig. 2). On this frame wind 60 turns 
of No. 14 D.C.C. wire, winding the wire 
double, that is, two strands at a time. Solder 

SLOE VIEW FRONT ELEVAI /0N 

f%g.d 
The peculiar method of mounting the various 
parts on the experimenter's table is shown 

above. 

both ends to the screws used to fasten the 
strips to the rings ; remove one wire ; this 
should give you a single wire coil, wound 
practically on air with a good sized air space 
between turns. There will be no shorted 
turns and little capacity. 

For a primary, wind 10 turns of No. 14 
D.C.C. on a piece of 3 -inch tubing and 
swing this in one end of the large coil; 
use a lolly -pop stick for an axis, if noth- 

The 
The 

1 

RFA 

first step in the construction of the Super -Heterodyne is the assembly of the oscillator. 
one illustrated above is the old familiar regeneration receiver before it is connected to the 

intermediate frequency amplifiers. 

parts 

ing else more pretentious is handy. For a 
tickler, wind 24 turns of No. 24 D.C.C. 
wire on another piece of 2/ -inch tubing and 
swing this ill the other end of the large 
coil. All this will take time, 'but it is time 
well spent ; you can't buy a coil at any price, 
which will prove as good. 

Having completed the coil, hook it up with 
socket and right -hand condenser as per the 
diagram of Fig. 3; connect any kind of 
audio amplifier you have around the place, 
and I will wager you never saw a better 
three -tuber in your life. 

This circuit is the sine qua icon of the 
Super -Heterodyne. If it is extra good, your 
Super will be extra good, and if it is poor, 
you might as well spare the expense of a 
radio frequency amplifier. Build the re- 
ceiver with the utmost care; scrape every 
contact clean, so it shines all over ; do not 
use lugs -use the nipple -nosed pliers shown 
in the photo; do not use any more solder 
than is absolutely necessary -none at all 
where a good mechanical contact can be 
maintained. If you wish to make a perma- 
nent job, and you are not a dyed -in- the -wool 
radio bug, if you don't change the whole 
works within a week, put a drop of solder 
on top of the nut after it is drawn tight 
so that it will not work loose (a faintly 
possible contingency) ; use No. 14 tinned (not 
plated) round bus wire and make the bends 
with your fingers so that the bends are 
curves and not angles (see Fig. 4). The 
grid leak and condenser should be mounted 
on the socket and the necessary wire run 
from the grid condenser to the tuning con- 
denser, not vice versa. 

The secret of a good receiver is low loss, 
low resistance; you get them by clean metal - 
to -metal contacts, wire of ample size, air as 
a dielectric -and the best instruments you 
can get. 

Hook up the filament battery, run 22 volts 
"B" to the detector and 45 to the amplifier, 
put in 201A's throughout, and see what hap- 
pens. Play with this circuit for two or three 
nights until you findout how it behaves and 
until you find where some of the stations 
come in on the dial; keep a dial record. 
Add or take off turns from the secondary 
winding of the coil until KSD comes in at 
95 on the dial ; the range of the set is then 
established. 

By this time you will have become ac- 
quainted with the performance of a standard 
three -tube double circuit regenerative re- 
ceiver ; now we will make a Super- Hetero- 
dyne of it, and you will be able to judge 
for yourself as to its merits. A large slice 
of grandmother's pumpkin pie is worth nine 
million Emerson dissertations upon it! 

You have the most sensitive detecting ar- 
rangement you can get, and you have made 
the signals louder by using an audio am- 
plifier, but there are faint stations in the 
background that you can just hear, but are 
not able to bring in distinctly. You cannot 
add any more audio frequency amplification 
without making so much noise that you can- 
not distinguish anything, so you look about 
for some other means of bringing in these 
faint signals. If you intensify the signal 
before it hits the detector, you will be all 
set; this can be done in several ways, the 

(Continued on page 1799) 
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Analysis of Condenser Resistance 
By SYLVAN HARRIS, Consulting Engineer 

The word resistance when referred to condensers covers a multitude of sins. Losses in conden- 
sers can be attributed to a number of causes, with all of which the average person is not acquainted. 

Mr. Harris has covered the whole subject and presents it in a most comprehensive form. 

Photo showing the condensers that 

IF 

one were to pick up a copy of any 
radio periodical and scan the advertise- 
ments of condenser manufacturers scat- 
tered through it, certain interesting 

things would come to his notice. Being con- 
sistent with the subject of this article we 
may note the following list, taken from some 
of these advertisements : 

Manu- 
facturer 

A 
B 
B 
B 
C 
D 
l: 

F 
C: 

H 
1 ..... (300 meters) no losses 

and so on. On studying this list there are 
several questions brought to minci, more 
especially with regard to the resistances and 
phase differences. In the first place most 
of the measurements of phase difference and 
resistance are made at 1,000 cycles, a fre- 
quency which is not used in radio, except 
for special purposes ; at least, this low fre- 
quency is not used in circuits carrying the 
oscillatory currents. The list is incomplete 
as regards resistances and phase differences 
at 300 meters and other radio frequencies 
The general view of the situation that one 
acquires from studying the advertisements 
is that each manufacturer is trying to out- 
do the other in quoting extremely low re- 
sistances for his condenser. 

As regards the minimum capacities noted, 
there is one thing in particular which we 
would like to call to the attention of the 
reader. The fact that some of them are 
given to the second decimal place implies 
that the experimenter who measured them 
has confidence in the precision of his meas- 

Minimum 
Capacity 

mmf. 
14.64 
12.20 
14.03 
15.25 
14.03 
10.37 

12 

11111u1/u1111211111w.1111,r,11m 

Fig. 1. Illustrat- 
ing the unequal 
distribution of a radio frequency 
current in an un- 

even conductor. 

Phase Angle Equivalent 
Difference Resistance 

(1,000 cycles) 80 
(1,000 cycles) 670 
(1,000 cycles) 360 
(1,000 cycles) 55 
(1,000 cycles) 110 
(1,000 cycles) 40 

Too low to measure ... 
Minimum loss 

(300 meters) 14 sec. 0.02 

were measured. There were over 200 of them, 

urements to within 0.01 micro-microf arad. 
Such precision is extremely difficult to at- 
tain. 

RESISTANCE 

The different factors entering into the re- 
sistance of a condenser are as follows : 

(1) Dielectric absorption (also known as 
dielectric hysteresis). 

(2) Ohmic resistance of the plates and the 
skin -effect in them. 

(3) Surface leakage (leakage of current 
across the surface of the dielectric). 

(4) Volume leakage (leakage through the 
body of the dielectric). 

(5) Resistance of surfaces in contact and 
soldered joints. 

(6) Eddy- currents in metal end -plates and 
metallic structure. 

These points will be considered in detail 
one by one, explaining . the nature of each, 
and indicating the relative magnitude of the 
effects as determining the value of the total 
resistance of the condenser. 

DIELECTRIC ABSORPTION 
Although dielectric absorption is not very 

important in variable air condensers, it is 
of relatively more importance in condensers 
containing solid dielectrics of insulating ma- 
terial. If a condenser with solid dielectric 
be repeatedly charged and discharged, the 
dielectric will be found to become warm, 
indicating a transformation of some of the 
energy into heat. The amount of heat gen- 
erated is greater than the amount that can 
be accounted for by ordinary resistance 
losses, and this excess of heat is ascribed 
to the dielectric absorption of the condenser. 

If a series circuit containing a condenser 
with a solid dielectric, and a source of volt- 
age, be closed, a sudden rush of current will 
take place at the instant of closing of the 
circuit. This is the charging current ; that 
is, the current that flows into the condenser 
by virtue of its capacity, and is given by 
the relation: Q = CV in which Q is the 
quantity of electricity in coulombs (or 
ampere- seconds), C is the capacity of the 
condenser in farads, and V is the voltage 
in volts. The duration of this charging cur- 
rent is an exceedingly short period of time, 
perhaps a hundred -thousandth of a second. 

However, in many cases it will be found 
that a current continues to flow for a long 
time after the circuit has been closed. The 
value of this current bears no simple rela- 

made by 60 different manufacturers. 

tion to the capacity and voltage, and seems 
to depend entirely upon the nature of the 
dielectric used in the condenser. This is 
the absorption current. Attempts have been 
made to account for it by assuming that the 
substance of the dielectric is not a homo- 
geneous mass, and that there are tiny capac- 
ity effects between various points in it which 
gradually charge up, thus continuing the 
current flow. 

Obviously this represents a loss of power, 
since it takes energy to charge these tiny 
condensers, and they are not located at posi- 
tions where they will do any good. In order 
to account for this absorption in measure- 
ments, dielectric absorption is spoken of as 
an equivalent resistance in series with the 
condenser, or at least its effect can be meas- 
ured as if it were a series resistance. 

It is evident that the quantity of electricity 
which flows into an absorbing condenser is 
greater if the charging period is greater. 
Some poor condensers have been known to 
absorb a continually decreasing charge for 
several days, on a direct current charge. 
With alternating currents, charge and dis- 
charge take place in every cycle, and the 
amount of charge that can be absorbed, since 
it depends on the charging period, also de- 
pends on the frequency of the current, since 
the frequency is the reciprocal of the period. 

I Resistance of 0.0005 
/"/f lt/r Condenser at 

96 Meters 
13 /25 ffi/ocyc%.9 

/6 

/2 

8 

7-, 

A 
, 

h 
4hi 

Dio/ .S et/ inqs 
i 

ZO 40 60 80 
Fig. 2. A graph showing the change in the 
resistance of a variable condenser with a 

change in dial setting. 
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The higher the frequency the shorter the 
_barging period, hence the smaller the ab- 
sorbed charge. 

REDUCING THE DIELECTRIC ABSORP- 
TION LOSSES 

The method of reducing dielectric absorp- 
tion in condensers is obvious. If a solid 
dielectric must be used, to support the plates 
jr for other purposes, the one chosen should 
have little absorption effects. In this con- 
nection it is interesting to note that when 
the insulating material is used directly be- 
tween the plates, as in small fixed con - 
densers, the amount of dielectric used has 
no effect on the absorption. Absorption may 
be considered in terms of the amount of 
energy absorbed by the dielectric per cubic 
inch or per cubic centimeter of the dielec- 
tric. If, then, we attempt to reduce the 
absorption by changing the thickness of the 
dielectric, we will find that it is necessary 
to change the area of the plates and conse- 
quently the area of the dielectric between 
the plates. Suppose we daub'.e the thickness 
of the dielectric; this would reduce the 
capacity of the condenser to 'one-half. To 
bring the capacity back to its former value 
we would have to double the area of the 
plates and the area of the dielectric. The 
result would be that we would have the 
same volume of dielectric. Since the energy 
loss per unit of volume is the same, and 
the volume is the same, the total dielectric 
loss would be the same. This is an im- 
portant point in connection with fixed con- 
densers that is not generally known. Of 
course, there are other considerations that 
affect the design of fixed condensers, which 
will be taken up later. 

OHMIC RESISTANCE OF THE PLATES 
AND SKIN -EFFECT 

There is no reason for anyone to doubt 
that the plates of condensers have ordinary 
resistance the same as any other conductor 
of electricity. If a condenser could carry 
direct current, this resistance could be meas- 
ured simply by Ohm's law ; that is, by pass- 
ing a direct current through it and measur- 
ing the current and voltage. The resistance 
\voulcl then be R = V /I. This cannot be 
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Photo of the apparatus used in measuring condenser resistance. At the far end of the table on 
the left a-e shown the instruments in the measuring ci-cuit, which inc'udes the condenser to 
be measured. The measuring circuit is tund to the wave length of the oscillator by sliding 

the movable side of the loop one way or the other. 

measured directly, however, since condensers 
will not pass direct currents. That the 
effect is present no one will object to. Bear- 
ing this thought in mind, we will discuss 
the nature of skin -effect in conductors, show 
how this applies to condenser plates, and, 
later on, show how great this effect is on 
the resistance of the condenser. 

The ordinary resistance of a conductor 

may be calculated by the formula : r = P - 
a 

when the path of the current flow is known. 
Moreover, the distribution of current 
throughout the conductor must be uniform; 
that is, every square inch or square centi- 
meter of the cross -section of the conductor 
must carry the same amount of current. In 
this formula (r) is the resistance of the 
conductor, ( P) its resistivity or specific re- 
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Fig. 3. A curve plotted on logarithmic co- ordinates showing the resistance and dielectric losses 
in a variable condenser at different settings. 

sistance, (1) its length, and (a) its cross - 
sectional area at right angles to the direc- 
tion of flow of the current. 

If, however, the distribution of current 
throughout the conductor is not uniform, 
these simple relations do not hold. This 
can easily be understood from the follow- 
ing discussion. Imagine that a cross -section 
of conductor, supposed square, is divided 
into elements of area, and that each filamen- 
tary conductor has the same resistance and 
carries the same fraction of the total cur- 
rent (Fig. 1). The equality of the currents 
in each filamentary conductor is indicated 
by the equal shading in the small squares of 
the figure. 

Now imagine that the current in one of 
the filaments is removed and added to the 
current in another. The total current in 
the entire conductor is not altered, but the 
heat generated in the first named filament 
becomes zero, for it now carries no current, 
and that generated in the second filament 
becomes four times as great. This because 
the heat generated is proportional to the 
square of the current. Accordingly the total 
heat generation is increased, although the 
total current was not altered. From this it 
can be seen that any distribution of current 
in a conductor that is not symmetrical re- 
sults in a resistance higher than that for a 
uniformly distributed current. 
SKIN EFFECT AT RADIO FREQUENCIES 

The next thing to be considered is, what 
is it that causes asymmetrical current dis- 
tribution in a conductor ? It occurs only 
under the action of alternating currents, and 
only becomes appreciable when the frequency 
of the current becomes very high, more par- 
ticularly in the radio frequencies. The cur- 
rent is forced from the center of the con- 
ductor and is macle to travel near and on 
the surface. In round wires of ordinary 
diameter at radio frequencies, the current 
may penetrate into the body of the con- 
ductor only as deep as, say, 0.001 mm. 

The reason for it is found in the varia- 
tions of the magnetic field set up by the high 
frequency current flowing in the conductor. 
The interior parts of the wire are linked 
by more lines of magnetic flux than are the 
parts nearer the surface of the wire. Hence, 
the self -induced voltages near the center Of 
the wire are greater than those near the 
surface, and are in a direction opposed to 
the direction of flow of the current. Hence, 
the current receives greater opposition near 

(Continued on page 1789) 
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Fig. 3A. Interference image of the X -rays 
which is obtained when the rays pass through 
a crystal of rock salt. In this experiment the 

undulatory nature of the X -ray is shown. 

PART IV. 
N THE last we came to the 
important problem of discovering the 
relation between the spectrum of in- 
candescent hydrogen and the changes 

in the atom which brought about the radia- 
tions giving rise to the spectrum. In the 
discussion of the Balmer series, as the hydro- 
gen spectrum is called, we found that the 
cause of the radiation is within the atom 
itself. 

We will attempt to follow out this unique 
discovery in the present paper and consider 
further the great discoveries of the Danish 
chemist, Neils Bohr. Through his very 
recondite and logical reasoning, we have 
been allowed to glimpse into the structure 
of the hydrogen atom with a great deal of 
exactitude. The fundamental steps through 
which Bohr arrived at his theory concerning 
the structure of this tiniest bit of matter is 
as follows : 

1. The electron in the atom revolves about 
the nucleus in a certain fixed curve, an 
elipse, without losing energy by radiation in 
the sense of the classical physics. 

2. The moment (mechanical) of such a 
revolving electron is an integral multiple of 
Planck's quantum of energy. (See Article 
2). It, therefore, can have only a value of 
the form, nh, where h is a whole number. 
It follows, also, from this that the orbit 
of the electron is not a chance affair, but 
absolutely fixed -one of the so- called quan- 
tum paths. 

3. The electron can change its path from 

Fig. 1. Prof. Dr. Niels Bohr seated in his 
study. 
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The Significance of Raps In 
Physics 

By PROF. DR. HEINRICH RAUSCH VON TRAUBENBERG 
PHYSICAL INSTITUTE OF THE PRAGUE UNIVERSITY 

Dr. Von Traubenberg shows clearly in this article the reason why each element 
produces an individual spectrum and how it is caused. 

one of less energy to one of greater energy 
only by the addition of force from the out- 
side -from some external force. 

4. In a return from one of the paths of 
higher energy to one of lower energy, the 
atom must give off energy, B, in the form 
of electromagnetic radiations of a frequency 
V =h /E. 

THE BALMER LINES 
This simple hypothesis is quite sufficient to 

enable us to calculate the frequency of the 
Balmer lines in the hydrogen spectrum with 
the greatest accuracy. Even the constant 
V. of the Balmer formula, V = V. 
(1/n2-1/m2) follows here necessarily from 
the otherwise known values of electron 
masses and their charge, as well as from 

Fig. 3B. High frequency spectrum of platinum 
with one obtained when the X -rays reflected 
from a platinum anti -cathode are reflected by 
a crystal of rock salt. (Method of Bragg.) 

Planck's constant h. Experimental bserva- 
tion also tends to prove this point. 

Not only do the Balmer series, but also 
the Lyman series, the ultra violet and the 
Bergman series, the infra red of the hydo- 
gen spectrum, find a complete explanation in 
Bohr's theory. In the Lyman series the 
frequency expressing the individual lines 
are accounted for by the return of the elec- 
tron from the path of greater energy to the 
next one within it, which is of lower energy, 
in the Balmer series by a return to the sec- 
ond path and in the Bergman series by a re- 
turn to the third path. 

Wa are now able to construct an accurate 
geometrical image of the hydrogen atom, 
thanks to the Bohr fundamental theory. the 
accuracy of which is proven by the fact 
that the calculation of the position of the 
lines in the hydrogen spectrum by his for - 
mula proved to be absolutely correct by 
observation. 

It is seen that the color of light (which 
is determined solely by its frequency, which 
is called V) is determined by the inner 
structure of the atom. In the simplest of 
atoms, that of hydrogen, there exists a num- 
ber of paths which the electron may take. 
If it passes from one of these paths to an- 
other it may do so only with the aid of 
outside power or by radiating light. In view 
of the large number of paths which the elec- 
tron may select, there is indeed little won- 
der at the complicated nature of the hydro- 
gen spectrum. So there is little wonder 
that as we pass up through the list of ele- 
ments with constantly more complicated 
atomic structures, the problem is much more 
involved. 

Through the study of various basic 

chemical and mechanical laws scientists have 
arrived at the theory that in the more com- 
plicated elements the electrons do not re- 
volve around the nucleus in separate orbits, 
but rather group themselves in what may 
be called shells of energy. This notion re- 
sults in a most unique corollary, i.e., when 
the outer ring shell of energy is saturated 
with electrons the addition of another elec- 
tron causes the element to place itself in 
the next higher chemical series. 

It might be well to note here that, accord- 
ing to the chemists' classification, each ele- 
ment differs from the next simply by the 
addition or subtraction of one electron ; that 
is, add one electron to hydrogen and helium 
results, and so on up through the chemical 
scale. Also, the chemist divides the elements 
into a number of groups. These groups can 
not be gone into here, on account of their 
extremely complicated nature. 

GREAT DIFFICULTIES 
The difficulties confronting the investiga- 

tor of these periodic systems found in the 
spectrum are made easier through Röent- 
gen's discovery of X -rays. This discovery 
was important since it enables us not only 
to make conjectures as to the outer ring of 
electrons in any element, but gives us a 
means of learning the properties of those 
series of electrons that lie beneath the sur- 
face. In the ordinary spectrum of visible 
light only the outer rings disclose anything 
to us, while with X -rays we may penetrate 
to the interior (Fig. 3). 

The classic researches of Von Laue show 
that X -rays are only very short light waves 
of pure magnetic nature, their wave -length 
being 1 /1000 that of visible light, X -rays 
are produced by electrons of the cathode ray 
impinging upon a solid body, called the anti - 
cathode, which usually is a metallic mirror. 
This converts their kinetic energy partly 
into electromagnetic rays. 

We can distinguish only two kinds of 
X -rays, namely, the so- called Breme wave 
and the characteristic wave. The first is a 

(Continued on page 1786) 

10-8 71 
Fig. 2. Rutherford -Bohr's model of an atom of 
hydrogen; the electron in the drawing is 

shown in the second orb of rotation. 
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A triode Antedating De Forest's Tube? 
BY D. Co WILKERSON 

d bit of interesting history on the evolution of cathode ray tubes from the early Crookes tube 
to the Von Lieben triode. The latter, partly in principle and partly in design, parallels the 

present day three element tube. 

THE information given in this article 
will come as a shock to many well 
informed radio fans, amateurs of long 
standing, manufacturers and engineers 

in the electrical business. \Ve have been led 
to believe that the origin of the three elec- 
trode idea lay with our own Doctor Lee 
DeForest. 

All this is more or less ancient history 

!I 

Yon lieben Tube 

The Von Lieben Cathode Ray Relay, and the 
circuit, patented on March 4, 1906, three 
months and twenty -two days before DeForest's 

three electrode tube patent. 

for the average radio fan who keeps abreast 
of the tines and reads the usual amount of 
radio literature. The date of Dr. DeForest's 
first radio tube patent is given as June 26, 
1906, the patent being numbered by the 
Patent Office as 824,637 ; the next was 836; 
070, November 13, 1906. 

Simultaneous with the work of Dr. De- 
Forest, a group of foreign scientists were 
digging at the problem of the electronic re- 
lay. \1 'ehnelt developed a series of metallic 
oxides which showed extreme sensitivity to 
heat and high cathode emission in a vacuum. 
Robert von Lieben, of Vienna, has been men- 
tioned in many scientific works as an origi- 
nator of novel ideas in cathode and other 
types of ray emitting tubes. 

THE X -RAY TUBE 
Let us hark back to the discoveries of 

Röntgen. In the early '9J's, the world of 
science was just beginning to make headway 
with the so- called cathode tube, produced 
and modified by Crookes, J. J. Thomson and 
others. I)r. Röntgen, in testing the strength 
of the field of cathode ray influence in 1895, 
found that the rays produced by an ordinary 
cathode tube caused phosphorescence in 
bodies outside the tube, and that a photo- 
graphic plate was affected by the rays. He 
succeeded in photographing a door key 
through a leather pocketbook by means of 
this ray emission. which he named X -ray. 

The ordinary X -rays as they were origi- 
nally produced were developed by means of 
an evacuated tube containing two electrodes, 
a cathode having a semi -spherical surface 
and the anode being a flat plate, the center 
of which was also the center of curvature 
of the cathode. The terminals of a high 
frequency source, spark coil or electrostatic 
machine were connected to the two terminals 
of the tube, the negative lead being connected 
to the curved surface cathode. 

The high degree of exhaustion within the 
tube caused a much greater difference of 
interior electrode potential, and this was 
found to accelerate the speed of emission 
of the rays. In the simple cathode tube, hav- 
ing a comparatively gaseous content, or a 
vacuum of relatively low exhaustion, the 
speed of emission was slow, and the cathode 
particles being small, negative electrons mov- 
ing slowly were easily deflected by magnetic 

or other means applied at right angles to 
the direction of flow. 

Dr. Röntgen evacuated his tube to a high 
degree and the corresponding increased dif- 
ference of interior electrode potential im- 
parted a higher velocity to the cathode 
stream. In other words, the ordinary 
cathode stream gives off soft rays and the 
X -rays are hard. The harder these rays, 
the higher the degree of penetration beyond 
the tube. Determined by Dr. Marx as having 
the speed of light, they were not deflected 
by the application of a magnetic or electro- 
static field. 

THE COOLIDGE X -RAY TUBE 

Our own Dr. Coolidge found that he could 
heat the cathode by means of a separate ex- 
ternal circuit and that the resulting stream 
of negative electrons emitted could be bom- 
barded against the anode with a sufficiently 
high velocity to develop X -rays. His tube, 
being a great improvement upon other types, 
because of the economy of current, univer- 
sality of use, and more sure control of the 
various functions of the tube, has found a 
ready use universally since its disclosure. 

He showed conclusively that the penetrat- 
ing power of the rays depended on the volt- 

'A," "B" and "C" batteries are provided 
"n the circuit of the Von Lieben tube, with the 
plus "B" connecting to the anode (plate) of 

the tube. 

age of the secondary, and that the breadth 
or density of the emission stream was parallel 
to the degree of heat emission at the cathode. 

In the three electrode relay tube devised 
by Von Lieben, the influence of the Röntgen 
ideas are seen. Von Lichen, in working out 
a practical method to control emission, bor- 
rowed from Wehnelt the metallic oxide sur- 
face as a source of electron emission, took 
the curved surface of Röntgen as the proper 
shape for his emitter electrode, and pro- 
jected the resulting electron beam through a 
tubular shaped grid member, the aperture 
of which was charged and discharged from 
an external circuit source electromagnetically 
or electrostatically. 

In the original DeForest patent, both mag- 
netic and electrostatic means for applying a 
third electrode current were included and in 
some of the DeForest cases a horseshoe - 
shaped magnet was wire wound and placed 
in such a position that its field would in- 
fluence the electron flow or cathode stream 
in the tube. 

It must be remembered that the "cathode 

Crookes tube 

The original Crookes tube produced a soft ray; 
this produced by the cathode stream. The 
Roentgen tube shown below, because of its 
high evacuation, gave off hard rays, known to- 

day as x -rays. 

ray" of 20 years ago, having a relatively 
slow electron flow, has become known as 
an electron stream today, and we have 
learned that this flow is composed of tiny 
electrons traveling from the heated filament 
to the positively charged plate, which be- 
cause of the law of opposites exerts an at- 
tracting influence on the negative electrons. 

At the time of the filing of the DeForest 
claims, and before, this truth about the char- 
acter of flow was not known, and Dr. De- 
Forest himself admitted that he could not 
explain the actual character of the phe- 
nomenon he had discovered and filed patent 
applications on. 

His collector electrode was a tube. 
The variations from the changing charges 

upon the surfaces of the control electrode 
produced corresponding changes in the ex- 
ternal circuit of the collector electrode just 
as we know of it in modern radio tubes. 

THE VON LIEBEN PATENT 

The patent was filed on March 4. 1906, in 
the German Imperial Patent Office three 
months, twenty -two days before DeForest's, 
and issued November 19, the same year, for 
a Cathode Ray Relay. The patent papers 
were received and stamped in the United 
States Patent Library, December 19, 1936, 
making them a matter of public record in 
the United States on that day. 

The direct translation clearly states that 
(Continued on. rage 1754) 

Coolidge lube 

In the Coolidge tube, the cathode is heated by 
an external circuit, and the velocity of the 
negative electrons bombarding the anode so 

. ̂ reased as to produce X -rays. 
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A Uniaue Crsta( Set 
BY L. L. MATSON, B. E. E. 

.4 description of an excellent little crystal receiver of unusually simple construction. The "D" 
coil variometer employed for tuning the set is very easily constructed. The set is designed to 

cover the present band of broadcast wave- lengths. 

THE crystal set, representing as it 
does minimum investment with a 
maximum result in clearness, is 
enjoying a rapidly increasing popu- 

larity, particularly in the vicinity of 
broadcast stations. With the present in- 
crease in the number of these stations and 
in the power used, it is becoming more 
and more useful. 

The writer has built several sets such 
as the one described in this article, with 
very satisfactory results. It is neither 
difficult nor costly to make and is pleas- 
ingly different in appearance from the 
average set and it is also simple in opera- 
tion. 

THE CIRCUIT 
As shown in the circuit diagram, the 

set consists of a variable inductance in 
the form of a variometer made up of four 
"D" coils wound on cardboard discs, with 
a fixed condenser to bring the set up to 
the proper wave -length, a phone conden- 
ser, and some form of crystal detector. 

The first step . in the building of this 
set is the making of a small wooden box 
or cabinet, consisting of a top, / x 4 x 6 
inches, around which are fastened sides 
of % inch stock l/ inches wide. These 
may be either mitered, as in the sketch, 
or may be simply butt -joined. The box 
is sanded and given a coat of shellac and 
is then ready for the mounting of the re- 
maining parts. (An alternative construc- 
tion at a slightly increased cost, would 
be to use a bakelite panel 4/ x 6/ inches, 
fastened to % inch strips % inch wide.) 

THE "D" COILS 
While the box is drying, the coils can 

be wound. Two discs are cut out of 
heavy bristol board, according to the 
layout given. One of these is provided 
with two small projections shown by 
dotted lines, which form the stops, -this 
disc being the moving one. When these 
discs are cut out they are marked with 
dotted arrows, as shown in the sketch. 
The direction of these arrows is very 
important as it assists in properly wind- 
ing the coils. 

Interior view of the 
completed crystal set 
showing the simplicity 
of the layout and wir- 
ing. 1 is the "D" coil 
variometer, 2 the fixed 
phone condenser, 3 the 
phone connecting ter- 
minals and 4 and 5 the 
aerial and ground ter- 
minals across which is 
placed a fixed conden- 

ser. 
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The number of turns wound on the 
coils will depend somewhat upon the 
station it is required to receive. If there 
are several stations within range of the 
set with widely varying wave -lengths, it 
will be necessary to increase the depth 
of the slots and wind on a larger num- 
ber of turns to obtain a wide variation 
in the tuning. For a single wave -length, 
the writer has found it practicable to use 
about 20 turns of No. 24 wire or smaller, 
preferably double cotton -covered, for 
each coil, making a total of 40 turns on 
each disc. This gives a narrow range in 
tuning and the condenser C (see dia- 
gram) is made to such a value as to give 
the proper wave -length. 

For instance, with 20 turns per coil, a 

.0005 mfd. condenser will give a wave- 
length range of from 350 to 400 meters 
with the average aerial. To summarize, 
the number of turns per coil and the 
value of the condenser C, will be some- 
what a matter of experiment, depending 
upon local conditions. 

WINDING THE COILS 
In winding the coils, start at any con- 

venient point, preferably one of the end 
slots, and wind in the direction of the 
dotted arrows (see sketch) in the regu- 
lar spider -web fashion until- the proper 
number of turns have been put on. Then 
without cutting the wire, continue across 
the disk and wind the second coil, taking 
care to follow the arrows, so that proper 
direction of winding results. When this 
coil is completed, the end of the wire is 
fastened in place. The second pair of 
coils is wound on the other disk in a simi- 
lar manner. 

Showing the manner in which the "D" coil 
variometer is fastened to the panel and how the 

knob and dial is attached. 

As shown in the large detail section of 
the sketch, the moving coil is mounted 
upon an ordinary switch lever. A knob 
and dial replace the usual knob and 
switch arm. This switch lever is mounted 
at one end of the box as indicated in the 
sketch. A small hole is then cut in the 
center of the fixed disk which is placed 
in position on the inside of the box, con- 

1 
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Plans of the crystal set described in this article. All the necessary dimensions are given for the 
case and the position of the components designated. 
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centric with the switch lever, and fas- 
tened in place with two small wood 
screws, a few washers being used to hold 
it out from the surface of the wood. The 
switch lever is then inserted in the bear- 
ing and a couple of turns of the usual 
spring are slipped over it, after which 
the moving disk is mounted in place by 
means of two nuts. The connection be- 
tween the fixed and moving coil may be 
made by soldering one end of the wire on 
each disk to small washers which are 
slipped over the switch lever before the 
spring is put in place; or a short flexi- 
ble lead may simply be soldered between 
the two coils. 

No spacing is shown for the binding 
posts; these are of Fahnestock type and 
their location will depend upon the type 
of fixed condensers obtained, as they are 
mounted directly on the condenser as 

t7îß Layout, 

7 

Details of the variometer forms upon which 
the wire is wound. 

shown in the section b -b, a wood screw 
through the binding post and condenser 
holding them in place. A % inch hole is 
then drilled through the end piece oppo- 
site each post. Terminals are pushed 

through the holes and clamped 
by the posts. 

THE WIRING 
The wiring of the set is very 

simple. One end of one fixed 
coil is connected to the aerial 
post. Since the connection be- 
tween the two discs has been 
made, the only remaining coil 
connections is that shown by the 
flexible lead in the under view 
of the set, which connects to 
the ground at either the de- 
tector or the ground bind- 
ing post, whichever is most 
convenient. The additional con- 
nections from aerial to phones, 
phones to detector, and detector to ground 
should preferably be made of tinned bus wire 
covered with spaghetti tubing. All connec- 
tions should be carefully soldered and 
special care should be taken to solder 
the binding posts to the condenser termi- 
nals rather than depending on the wood 
screws to hold these in contact. 

The stop shown in the diagram should 
be so located that when the dial is at 
zero, coils wound in opposite directions 
are over each other, as this is the posi- 
tion of minimum inductance. By mark- 
ing each disk with a positive and a nega- 
tive sign, as shown on the layout, the di- 
rection of winding of any coil is easily 
determined. 

CRYSTAL DETECTORS 
A word regarding detectors. The 

sketch shows one of the galena and cat 
whisker type which, with a good crystal, 
is very satisfactory. A more stable type 
of detector is that using two different 
crystals held in contact. by a spring, 
which makes it more stable in operation. 
No details regarding the location of the 
detector are gjven, as this will depend 
upon the type available. 

With this set connected to an aerial 60 
to.75 feet in length, either out of doors 
or in the attic, or if this is not possible, 
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A view of the completed set. The phone terminals are inside 
the box; the phone tips are inserted in the two holes. 

concealed behind the moulding running 
around three sides of the room, with a 
good ground connection, and with almost 
any type of high resistance phones, this 
set will be found very simple to operate 
and will give very satisfactory results. 
As to the distance one can cover with the 
set, this depends on the location and on the 
sensitiveness of the crystal. 

The circuit diagram of the crystal set. Note 
the way the coils of the variometer are con- 

nected. 

Radio Anticipations for 1925 
SEVERAL of Uncle Sam's radio experts 

and administrators have been per- 
suaded to predict saine of the de- 

velopments likely to greet us during the 
new year, although some of them explain 
that it is a very uncertain business to 
make any predictions concerning radio de- 
velopment. They say the radio art is so 
young in comparison with electrical en- 
gineering, of which it may be called an 
offshoot, that things take place so rapidly 
as to render most predictions little better 
than mere speculations. 
A NAVAL RADIO ENGINEER SPEAKS 
Dr. A: Hoyt Taylor, director of the Naval 

Radio Research Laboratory, believes him- 
self reasonably certain of seeing considerable 
progress in the coming year 

"In the broadcasting field, more and more 
people are becoming interested broadcast 
listeners and a greater and greater percent- 
age of them are of the type who will not be 
so much interested in picking up freak long 
distance stuff just for the sake of saying 
they have received some very remote sta- 
tion, as they will be in getting consistent and 
high -grade programs, free of interference 
from both natural and human sources. In 
other words, as in the case of the telephone, 
the receiver will become a standard service 
proposition instead of a novelty. 

"Having been an ardent amateur and dis- 
tance `hound' myself for many years, I fully 
realize the fascination of that end of the 
game, but find that I have outgrown that 
stage and when I listen in on my own re- 
ceiver at home, I like to get a program that 

comes through clearly, distinctly and steady 
in volume so that I am not obliged to make 
adjustments to the last agony of accuracy, 
or to strain my ears to catch the more com- 
plicated parts of the program through inter- 
ference from various sources. Just as con- 
sistent and reliable communication is the 
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RESULTS OF THE SUPER- 
i POWER BROADCASTING 

VOTE 
FROM every state in the Union 

_ and from several faraway islands, 
broadcast listeners have sent their 
opinions relating to the increase of 
power for broadcast stations. The 
tabulation shows that approximate- 
ly CO per cent. of the fans favor the 
proposed increase of power. How- 
ever, it must be said that the ones 
in favor of the change live in small 
towns or at great d:stances from 
large stations, and that those who 
live in cities where there are large 
broadcast stations are against the 
increase of power. The full results 
will be published in our next issue. 

keynote of service in telegraphy and tele- 
phony, so will they become the keynote of 
service ultimately in the broadcast field. 

"I remember the first time I ever listened 
to a trans -Atlantic station, I was very much 
pleased with myself and with my receiver. 

I have copied distant stations in New Zea- 
land under conditions that caused me to take 
considerable pride in the achievement, but 
I believe the average user of broadcast ap- 
paratus is ultimately going to demand the 
same standard of reliable service that he 
gets in the telegraph and telephone. There- 
fore, I am in favor of high -power broad- 
cast stations although, on account of the 
persistency of fading effects, I do not think 
this is going to materially increase the ranges 
of these stations. . It will merely give a 
more reliable and definite program over a 
range of, say, 100 miles. The trend of 
broadcast receivers is something that inter- 
ests me a good deal. I do not believe in a 
cheap receiver. All channels in the ether 
which are possible for radio communication 
will be needed -most of them are already 
needed. 

"No one has a right to throttle the art and 
demand that conditions be arranged so that 
he can receive out -of -town stations through 
local interference. I would like to point 
out also that the use of high -power broad- 
cast stations will not increase interference if 
the plan is properly carried Out, as these 
stations will be located away from congested 
centers and will not be as troublesome as 
the present high powered stations which are 
located right in the hearts of some great 
cities. 

INTERFERENCE 
"Concerning interference from existing 

stations with broadcast work, particularly 
Navy stations which I am more familiar 
with, I would like to point out that the Navy 

(Continued Oli page 1756) 
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Ilamitoria( 
"Ws Time To Talk of Many Things -" 

Station 9MC owned and operated by A. H. Cain and son, of Roadhouse, Ill. 9MC is one of 
the foremost stations of the A.R.R.L. and has an envious record, as may be judged from the 

cards pasted on the walls and ceiling. © Foto Topics, Inc. 

THIS is by way of getting a lot of pet 
peeves and enthusiasms off my chest. 
-And there are many of the gang 
who suffer the same things, if my 

private spies are not deceiving me, who do 
it silently. Not having been raised in the 
great open spaces where a half kilowatt 
with an open gap coupled straight causes no 
swearing, I am not a silent man. Therefore, 
the wail. 

First, I was out of the game for several 
years, until about six months ago. And when 
I returned, the most surprising thing of my 
re -entry was the continued existence hound. 
He is like charity, and worse; he is not 
only always with us, but he makes him- 
self obvious on every occasion. And he 
seems never to have heard of the routine 
of calling, which demands that after punch- 
ing several amps. into the antenna for as 
many minutes the operator at the key is 
supposed to sit and listen for at least 10 
seconds. It is the only way -on my outfit 
at least-in which an answer can be heard. 
Of course, they may be so far advanced 
that they have some break -in system allow- 
ing them to hear while the key is not actu- 
ally closing the transmitter circuit. And 
they may have two operators and a duplex 
station. If so, they're good guys and I'll 
swaller n-;e words. If they are not, I hope - 
and I think the gang's with me -their tubes 
have measles of the plate and their filaments 
galloping consumption. 

There was a time -and it wasn't so many 
years ago -when we didn't have the chance 

to get far from the maddening throng on 
the short waves. What a blessing. Let the 
brethren sit in solemn contemplation of those 
days when it was considered 
the efficient thing to get as 
high as possible. And let 
them join in fasting and 
prayer by way of thanks- 
giving for the new era. 
And then let them go up 
to the set and bring down 
the radiated to some of the 
newer bands which are not 
yet crowded. The efficiency 
is there, a fact which has 
been proven so often that 
it needs no further boost- 
ing. 

It's entirely possible to 
clear the traffic hook on 
40 or 80 meters -a n d 
nine -tenths of the time a 
much quicker process, if 
your fist is respectable - 
as it is on the regulation 
lengths. If the other fel- 
low cannot get down to 
you on the receiver, the 
chances are that he will be 
rather slow on the brass 
or will be just a bit be- 
hind the times on the 
abbreviations. Get down 
to 40 or 80. 

Then there is the 
gent who thinks that 

he is in the automatic transmitter class. The 
only explanation I can offer for this par- 
ticular dolphin is that he makes a habit of 
trying to decipher and read the stuff that 
RCA sends out from Tuckerton and Rocky 
Point. That is the only psychological ex- 
cuse which can possibly be mustered for the 
twisted neurones which result in a particular 
brand of fist which is heard as regularly as 
fish on Friday. 

The other night I sat listening to a test 
being carried on by a 2 and a 5. From 11 
o'clock until well after 12 they chewed the 
fat back and forth in an attempt to get to- 
gether and do a bit of work. They didn't, 
and all because the 2 had an idea that his 
arm worked like a Western Union tape 
transmitter. 

Then there is the guy who cannot keep 
his speed constant. Too much jazz is evi- 
dently his trouble. The nights he does not 
work he goes to jazz concerts and comes 
home with the idea that in speed there is 
beauty. Well, it may be beauty, but tastes 
differ. If the other fellow can't read you 
he's not going to be impressed with your 
speed because he does not know even who 
you are. 

And here is another point. The other eve- 
ning-this was a different one from that 
mentioned above -I sat holding seance with 
the cans for well over an hour trying to 
figure out who one chap was. He called 
very deliberately, no trouble at all to read 
the station he was trying to raise -and did 
raise -but when confronted with the ques- 
tion of the caller -ah; now that was a horse 

(Continued on, page 1769) 

Station 6BRF owned and operated by Newton R. Wimer, Los 
Angeles, Calif. The whole shooting match is in the little shack 
shown. Note the counterpoise stretching out from roof. © Pacific 

and Atlantic. 
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The Old Dobbin Circuit 
By JOSEPH RILEY 

The description of an excellent two tube reflex receiver of new design wherein all the advan- 
tages of the crystal detector as a rectifier are had, without an accruent diminishing in sensitivity, 

as is usually the case. 

THERE are dynes, flexes and supers 
just as there are Morovitches, Man - 
o -Wars and Zevs. Then there are 
plain detectors, amplifiers and plain 

regenerators. The first named circuits are 
like the first named race horses. With the 
proper treatment and stable care they will 
do fine work. The latter receivers are like 
old Dobbin, always ready to work; not par- 
ticularly fast, but able always to give good 
work and withstand a lot of rough treat- 
ment. The circuit described here is called 
the "Old Dobbin" because it is stable, re- 
quires little care for the proper functioning 
and is extremely easy to adjust and will al- 
ways bring a station in at the same place 
on the dial. 

NEW ARRANGEMENT 

The fact that the reflex principle is em- 
ployed does not necessarily imply that the 
statements above are paradoxical. An ex- 
amination of the hook -up will show that the 
system is not the regular one, but is an en- 
tirely new adaptation. This plan gives all 
the advantages of the crystal rectifier, its 
clarity, faithfulness of reproduction, free- 
dom from distortion, but the inclusion of 
the first tube in the same circuit with the 
crystal gives an added sensitivity which at 
once removes the crystal's greatest defect, 
i. e., its inability to bring in the DX. 

This last point is the location of the trick, 
simple in the last analysis, but very effective. 
The plate output of the first tube is passed 
to a tickler which couples with the secondary 
of the tuner ; regeneration pure and simple, 
but worked from a new angle. Since the 
crystal lead is taken from a point in the 
center of the secondary winding, some of 
the radio frequency current of the signal 
reaches the grid of the first tube. This is 
slightly amplified and passed back through 
the tickler which in turn affects the secon- 
dary and also the crystal, giving the added 
sensitiveness of the tube with the advantages 
of the crystal. 

Of course, both tubes in the set work 
at audio frequency also, giving two full 
stages of audio frequency amplification. On 
Manhattan Island the local stations were all 
received on a loud speaker using an indoor 
antenna. The DX reports were almost as 
good as those obtained from the regular re- 
generator with two stages. 

Another point in favor of the set is the 
fact that the selectivity may be controlled 

at will. This is accomplished through the 
expedient of selecting the point at which the 
crystal output is taken from the secondary 
winding. If it is macle from the top of 

PARTS NECESSARY FOR THE 
CONSTRUCTION OF THE SET 

1 Low loss variocoupler. 
1 Low loss variable condenser, ca- 

pacity .0005 mfd. 
1 Adjustable crystal detector. 
2 Low ratio audio frequency ampli- 

fying transformers. 
1 Double circuit jack. 
1 Single circuit jack. 
2 .002 mfd. fixed condensers. 
2 30 ohm rheostats. 
2 Standard vacuum tube sockets. 
2 Vacuum tubes, 201A Type. 
1 Panel 7 by 18 inches. 
1 Baseboard, same dimensions. 
6 Binding posts. 
1 Binding post strip with supports. 

Six feet of bus bar wire to make 
connections and screws, binding 
posts, etc. 
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The circuit diagram of the receiver described in this article. The first tube does double duty, 
acting as both a radio and an audio frequency amplifier. Note the position of the crystal 
detector in the circuit. The condenser shown connected across the secondary of the coupler 

is a variable one of .0005 mfd. maximum capacity. 
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A rear view of 
t h e completed 
set. The princi- 
pal parts are : 1, 
low - loss vario- 
coupler; 2, va- 
riable c o n d _ i- 
ser (.0005 mfd.) ; 

3, rheostats; 4, 
vacuum tube 
sockets; , audio 
frequencytranc- 
formers; 6, 
condensers (.002 
mfd.), and 7, 
crystal detector. 

the coupler, that is, at the same point from 
which the grid lead is taken, signals will 
be very loud, and the tuning of the set will 
be broad. By moving the point of conuce- 
tion down the winding, the selectivity is con- 
stantly heightened and, with it comes a slight 
decrease in signal strength. The builder 
must try several locations in order to find the 
one suiting his demands. Usually the center 
tap gives the best results. 

If the set is to operate in an open dis- 
trict (as far as radio is concerned) the 
crystal, of course, may be operated from the 
grid lead. On the other hand, if it is to 
be installed in the heart of a large city where 
a number of broadcast stations are constantly 
putting their programs on the air, a lower 
point should be used. 

REQUIRES NO BALANCING 

This is a distinct advantage. 
The second tube is the standard audio fre- 

quency stage. Both of the transformers 
used may be of the five to one ratio type 
though a lower ratio will give slightly bet- 
ter quality. The circuit is not at all diffi- 
cult to hook up and requires no balancing 
as in the ordinary reflex. In fact, no trouble 
will be experienced in making it work after 
the parts have been assembled. 

A 7 x 18 -inch panel is used as the sup- 
port. A smaller size may be used, but use- 
less crowding of the components will result, 
so it is advisable to use the size indicated. 
The tuner is of the three -circuit untuned 
primary type, a commercial instrument of 
the low loss construction, that is, including 
the smallest possible amount of dielectric in 
the electrostatic field of the coils. Of late, 
the question of losses in tuners has made it- 
self important. And since the necessities for 
low losses are known, it is easy enough to 
follow them in building a set. The secon- 
dary of the tuner is stagger wound and sup- 
ported on three thin strips of bakelite. One 
of the strips is drilled to support the tickler. 
The constructor may support it by placing a 
bushing in the panel and passing the rod 
supporting the tickler coil through it. The 
tickler coil is of the spider -web type and 
may be wound on a form purchasable In 
any radio store. 

The condenser is also of the low -loss 
type. Having the frame grounded separate- 
ly, it is perfectly free from body capacity 
and also having the straight line wave- length 

(Continued on page 1752) 
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The Radio "Uni -Set" 
By H. M. TOWNE. (1 ADO) 

The description of an excellent combination transmitter and recel -er, simple of construction and 
highly efficient. As a transmitter, it can be employed for either C.W. or phone. Mr. Towne 

has given full constructional details. 

A front view of Mr. Towne's "Uni- Set." The two switches employed for shifting from transmit- 
ting to receiving can be seen on the panel, one in the center and the other above the poten- 

tiometer knob. 

THE employment of the shorter -wave- 
lengths has enabled radio communi- 
cation over relatively great distances 
with surprisingly small amounts of 

transmitted energy. With the amateur wave 
bands of 75 to 80 meters and 150 to 200 
meters, trans -continental communication has 
been repeatedly carried on during, f avor- 
able night hours with transmitters of 5 watt 
rating, while the reliable daylight range of 
numerous amateur 5 and 10 watt transmit- 
ters is several hundred miles. Mindful of 
these performance records and the advan- 
tages of the small power outfits in the way 
of cost and simplicity, the writer desires to 
point out a still further utility in the combi- 
nation of a short wave small power trans- 
mitter and receiving set into one unit which 
I have called the "Uni- Set." 

In the design of any radio transmitter or 
receiver, there is essentially the same funda- 
mental circuit. There is the coil system or 
tuning inductances together with capacitances 
either variable or fixed which, when com- 
bined with a vacuum tube, form an oscillat- 
ing circuit with some measure of control 
of the energy feed -back from plate to grid 
circuit. In both the transmitter and re- 
ceiver, the antenna is coupled either con - 
ductively or inductively to the tuning sys- 
tern. There is practically no transmitting 
circuit which cannot be used for reception 
of continuous wave telegraphy, and by pro- 
viding control of the feed -back, voice recep- 
tion becomes possible. Likewise, the majority 
-of receivers used today are capable of trans- 
mitting, which fact is fairly well substanti- 
ated by the squeals and howls heard oli 
broadcast reception in communities where the 
density of broadcast listeners is great. (The 
meaning of the word density is left optional 
with the reader.) The three -coil Meisner 
transmitting circuit bears a rather close re- 
semblance to the ordinary two -circuit re- 
ceiving tuner, and was chosen for the funda- 
mental circuit in the "Uni- Set." This 
allows inductive coupling of antenna circuit, 
which is essential to the 75 to 80 meter 
transmission. 

SWITCHING ARRANGEMENT 
The diagram of connections of the "Uni- 

Set" is shown in Fig. 1. There is one tuning 
control, which is the variable condenser VC, 
which controls the adjustment of wave -length 
for both transmitting and receiving. There 
is one other control which is used for re- 
ceiving only and that is the potentiometer. 
-Which provides for the adjustment of regen- 
eration. It will be seen that the double pole 
double throw switch S, provides for changing 

the plate voltage on the oscillator tube from 
45 -volt "B" battery to 500 -volt D.C. motor - 
generator supply or rectifier, which furnish 
the plate potentials for receiving and trans- 
mitting, respectively. In addition to throw- 
ing this switch Si, it is necessary to close 
the double pole single throw switch S, when 
changing from receiving to transmitting. 
This inserts a .002 mfd. grid condenser with 
10,000 ohm grid leak in series with the grid 
of the oscillator tube. When the switch S_ 
is open for the receiving position, the grid 
condenser is .00025 mfd. with a 7 megohm 
grid leak. The closing of the switch simply 
puts a larger capacitance grid condenser and 
lower resistance grid leak in multiple with 
the receiving grid condenser and leak. 

THE TUBES 
In order that there be no unnecessary sac- 

rifice in reception, one stage of audio f re- 

quency amplification is provided, using a 
standard audio transformer with UV -201A 
with 45 volts plate potential. As to the 
oscillator tube, I started out with a 201A, 
which was later replaced with a UV -202, a 
5 -watt tube. The latter tube required the 
addition of one 2 -volt cell to my 6 -volt 
storage battery, thus giving 8 volts for fila- 
ment supply. The rated filament voltage 
being 7% volts, it was necessary to insert a 
small series resistance between the "A" bat- 
tery terminals on the "Uni -Set" and the 
filament, the resistance value being .22 ohm 
and of sufficient current rating for the 2.35 
amps. filament current. Since the filament 
of the UV -201A amplifier tube must be 
supplied from the same "A" battery, a fixed 
resistance of 12 ohms must be inserted be- 
tween the "A" battery terminals and the fila- 
ment of the amplifier tube. This resistance 
with a filament current of % ampere through 
it results in a 3 -volt drop and thus gives the 
correct value of 5 volts on the amplifier fila- 
ment terminals. Of course, filament rheo- 
stats might be used,- but they represent un- 
necessary controls and require much greater 
space than the simple fixed resistance of 
correct value. A battery switch is inserted 
between the "A" battery binding posts and 
the filament circuits which provides for "on" 
and "off" control. 

It should be noted from the diagram that 
the `B" battery voltage and plate circuit in- 
ductance are adjustable on the oscillator tube 
for the receiving position of the switch Si. 
These adjustments provide an initial regula- 
tion of the feed -back or regeneration so that 
the final control is accurately accomplished 

An interior view of the Uni -Set showing the position of the apparatus. Note the manner in which 
the coils are mounted. The parts in elis photo are numbered the same as in the photo on the 

next page and are designated in that caption. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for March, 1925 

LIST OF MATERIAL REQUIRED TO 
CONSTRUCT THE "UNI -SET" 

1 Low loss variable condenser .0005 
mfd. capacity with direct and ver- 
nier controls and dial. 

1 5 -Watt radiotron UV -202. 
1 UV -202A amplifier radiotron. 
1 Pyrex low loss tube socket for oscil- 

lator tube. 
1 Ordinary socket for amplifier tube. 
1 200 -Ohm potentiometer. 
1 Audio frequency transformer. 
2 Single circuit phone jacks. 
2 Double circuit phone jacks. 
1 .00025 mfd. grid condenser for re- 

ceiving. 
1 .002 mfd. grid condenser for trans- 

mitting. 
1 .005 mfd. condenser for potentio- 

meter by -pass. 
1 .005 mfd. condenser for by -pass on 

switch Sr. 
1 Rotary type double pole double 

throw switch Si. 
1 "Baby" double pole single throw 

knife switch S,. 
2 22% -volt "B" batteries with taps. 
1 Receiving grid leak resistance 7 

megohms. 
1 Transmitting grid leak resistance 

10,000 ohms. 
3 Phone plugs for use with key, 

microphone and receivers. 
1 Fixed filament resistance .22 ohm 

for 2.35 amperes. 
1 Fixed filament resistance 12 ohms 

for .25 amperes. 
1 Battery switch for "A" battery. 
6 Binding posts. 
1 Panel 7 x 12 x / inches. 
1 Baseboard 7 x 12 x 7/ inches. 

Coil systems as described. 
1 Microphone transmitter. 
1 Telegraph key. 
1 Set telephone receivers. 
1 Low loss variable condenser .00025 

mfd. for inserting in series with 
antenna for short wave work. 
Miscellaneous screws, nuts, bus wire. 
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A rear view of the Uni -Set. The parts are: 1- variable condenser; 2- transmitting grid leak; 3- receiving grid condenser; 4-A.F. transformer; 5- transmitting grid condenser; 6 -grid coil; 7- antenna coil; 8 -plate coil; 9- microphone coil; 10- double pole, double throw change over 
switch. 

with the potentiometer. I have found that 
adjustment of "B" battery voltage alone 
(about 10% v.) will give about the proper 
regulation so that perfect control of regen- 
eration is had with the potentiometer. It 
should be noted that the adjustment of the 
potentiometer has no effect whatever on the 
oscillator when the switch Si is in the trans- 
mitting position. A .005 mfd. by -pass con- 
denser shunts the radio frequency out of the 
potentiometer. 

Separate jacks are provided for the tele- 
phone receivers, telegraph key, plate milliam- 
meter and microphone, the latter being used 
with the loop absorption method of modula- 
tion for voice transmission. For C.W. 
telegraphy, the key may be plugged in the 
plate circuit jack using an external series 

Counterpoise 

IO 

VC 

reactor and shunt condenser to minimize key 
clicks, or, the keying can be done in the grid 
and plate returns to the filament. I have 
been using the latter method, which in the 
set described has the slight disadvantage of 
requiring the extra operation of pulling out 
the key plug when changing from transmit- 
ting to receiving. It is desirable to remove 
the microphone plug from its jack when 
using C.W. telegraphy to avoid any absorp- 
tion of energy in the modulating loop. 

THE COILS 
As will be seen from the photographs, the 

coil system employs low loss basket wound 
coils. These are three inches in diameter and 
consist of 16 turns of 16 D.C.C. wire, with 

(Continued on page 1758) 

+o 
500 V 

Audio 
transf. 

9mp /ifiér 
tube 

R/V1M/4- 

Il 
Phone 
jack 

tilirrophone JAcir 

Fig. 1. The complete circuit diagram of the Uni -Set. The Meissner circuit is employed. Switch S, changes the "B" voltage on the plate of the oscillator tube, for transmitting or receiving and the potentiometer controls regeneration or oscillation when receiving. Switch S2 throws the transmitting grid leak and condenser into circuit. 
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EARS FOR SALE 
The Montreal Daily 

Star, of November 12, 
â "S11:" carried the following 

unique classified adver- 
tisement for the sale of 
a radio set: "Radio, 
three lamps with LIS- 
TENER." 

Zounds -does the man 
wish to sell himself 

with the set, as a listener, or is it his wife 
v:ho needs to practice silence? 

Contributed by C. Vosberg. 

THEY DO EVERYTHING BUT SING 
The Ideal Music Co. 

has something new up 
its sleeve, if we are to A 

believe its advertisement 
in the Plainfield Courier 
ews (N. J.), of De- 
cember 2, 1924, which 
states: "We sell Radio 
sets that PERFORM." 
They probably carry all 
types from blackface comedy act Neutro- 
dynes to single tube jazz opera Reinartz sets. 

Contributed by Manuel Smith. 

A NEW RADIO FOOD 

In the Saturday issue 
of the Radio Sun & 
Globe (N. Y.) the Lar- 
son Engraving Co. ad- 
vertise : "Radio panels 
cut, GRILLED, en- 

7 IE / graved at the lowest 
I prices." It would have 

better read -cut, grilled, 
in- gravy, but in any 

case -who wants to eat a radio panel -and 
otherwise why grill it. 

Contributed by Geo. R. Beebe. 

A HORSE CIRCUIT 
The Chicago Herald 

Examiner, under date 
of December 3, carried 
an article on the "Long 
45" unit wherein it was 
stated that "Thé combi- 
nation of COLTS on 
this circuit has made it 
one of the most inter- 
esting of recent devel -' 
opments.' 

' 

Yes-we'll bet it has more than 
one kick to it and does some long hauling 
of DX stations. 

Contributed by L. E. Neuter. 

A DRASTIC REDUCTION IN PRICE 
The A -C Cut Rate 

rRA01orueesatm l'.;.. Stores, in their adver- 
tisement in the Cleve- 
land News of Novem- 
ber 28, offer "201 -A 
Radio Tubes - Regular 
value $400 -for $2.19." 
That certainly is cut 
rate to the nth degree, 
but we wonder about 

the tubes. Maybe they have been autographed 
by H. R. H. the Prince of Wales. 

Contributed by K. L. Martin. 

Radiofies 
A NEWLY DISCOVERED 

"ANIMAL" 
In the Radio Question 

and Answer Section of 
The News Sentinel, 
Fort Wayne, Indiana) 
for November 24, men- 
tion is made of the "use 
of SOLDERING 
BUGS in wiring a 
set-." We never 
heard of soldering bugs 

before, but there is a fortune awaiting the 
man who will raise them. There is a crying 
need for bugs that will do such work. 

Contributed by L. B. Wilcox. 

JUST THE THING FOR THE 
WINTER 

Hot dog ! Or should , 

we say, "flot Radio" ? t Ì. 
In the issue of Decent- // 
ber 5 of The Hunting- 11, 
ton (Ind.) Press, the 
Mitten Electric Shop 
advertises "Super - 
HEATERDYNE 
Sets." Come to think 
of it, there ought to be 
quite a bit of heat generated with six or 
eight tubes burning. 

Contributed by W. A. Dill. 

If you happen to see any humorous mis- 
prints in the press, we will be glad to 
have you clip them out and send to us. 
No RADIOTIC will be accepted unless 
the printed original giving the name of the 
newspaper or magazine is submitted. 
We will pay $2.00 for each RA- 
DIOTIC accepted and printed here. A few 
humorous lines from each correspondent 
should accompany each RADIOTIC. The 
most humorous ones will be printed. Ad- 
dress all RADIOTICS to 

Editor RADIOTIC DEPARTMENT, 
c'o Radio News 

HOW DO THEY GET THAT WAY? 

The Detroit News of 
December 14, 1924, con- 
tained the following 
among a list of parts 
needed for a new cir- 
cuit: "SICK Binding 
Posts." No dotbt the 
set is very ill acting. 
At least we wouldn't 
blame the phone binding 
posts on some sets we know of for getting 
sick. Contributed by Donald J. Kaufman. 

BOSTON BAKED OR ETHERIZED? 
In the December issue 

of QST we are tcld:. 
"The Third National 
Radio Conference al- 
lotted the waves from 
5.3 to 16.7 meters to 
BEAN TRANSMIS- 
SION." Heinz or Van 
Camp must be behind 
this movement. Looks 

as though we'll get beans whether we want 
'em or not. Watch out or you'll get to- 
mato sauce in your ears. 

Contributed by D. Lloyd. 
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MARVELOUS! 
In the November, 

®_ /-) 1924, issue of RADIO 
NEws appears the fol- 
lowing classified adver- 
tisement inserted by r George D. Lynn: "A 
Radio Distributor - for 
a TRAVELING 
RADIO RECEIVER." 
Man - that radio set 

doesn't need a distributor -what it needs is 
a nurse. Contributed by Hanky Kucera. 

NEW ROLE FOR A CONDENSER 
In the June 1, 1924, 
edition of the Kansas 
City Journal -Post, there 
is included in a list of 
parts for constructing 
a crystal set: "One fixed 
mica condenser of .001 
MAGNIFYING capa- 
city." The magnifying 
powers, no doubt, lie in 
the mica -but who wants a magnifying con- 
denser- whatever that may be? 

Contributed by 1V. R. Bennett. 

l 

THE BARK IS WORSE THAN THE 
BITE 

The Charleston (W. 
Va.) Gazette of Novem- 
ber 22, 1924, carried the 
following hot -dog ad: 
"One Radio Hound - 
Ozewer can have same 
by calling -." 

After reading this I 
am of the opinion that 
it must be the same 

hound which was howling in my set a short 
while ago, and I would suggest that the own- 
er be compelled to keep the brute in a 
shielded and grounded dog house. 

Contributed by C. C. Heyder. 

AN ENTIRELY NEW PROCESS 
Colebrook's Exchange 

has, through a classified 
ad appearing in the 
August, 1924, issue of 
RADIO NEWS, revealed 
something that is evi- 
dently worthy of the at- 
tention of our radio 
engineers. It reads : 

"Make money making 
super -sensitive crystals. Manufacture easy. 
MATERIALS ANY HARDWARE." Any 
hardware, mind you. If you have a few 
old bolts and a rusty monkey wrench, you 
can make crystals -if you have some galena. 

Contributed by Leonard Sainppola. 

HOORAY FOR THE DINNERDYNE 
Under the heading of 

Household Goods in the 
advertisement section of 
the San Antonio (Tex.) 
Express for December 7, 
1924, we find : "Beauti- 
ful extension oak din- 
ing table used only a 
few times -gets Canada, 
Cuba, Porto Rico, Mex- 

ico." Quite a table. Sounds like a good 
buy. It probably picks up the DX stuff on 
the extension. 

Contributed by A. J. James. 
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Awards of the X50 Radio Wrinkle Contest 
First Prize 

AN INTERESTING CODE PRAC- 
TICE METHOD 
By L. W. HATRY 

A coil of small wire is wound up the 
drop of an electric light to about 20 or 
30 turns and a pair of phones and key 
are connected in series with it and the 
ground, as shown in Fig. 1. All then 

Employing the A.C. hum of the lighting sys- 
tem for practicing the code. 

that remains is to work the key to get 
a clear musical note very like some C.W. 
whistles. More than one pair of phones 
may be used, if desired. 

For use at the radio club, a two -step 
amplifier with a loud speaker connected 
as in Fig. 2 will give sufficient volume 
to fill any room when the key is worked. 

By inserting a two -stage A.F. amplifier and a 
loud speaker, sufficient volume is had for 

filling a room. 

For a novelty practice method that 
gives an action almost exactly like the 
sound of an arc transmitter with its back - 
wave, it is necessary to place a resistance 
as shown by the dotted lines in Fig. 2. 
The resistance R can sometimes be a 
pair of head -phones or two pairs in series, 
depending on the input impedance of 
your amplifier. Again R can be a / or 

megohm gridleak or a couple of either 
in parallel as is found necessary. 

2nd Prize 
PAPER SLEEVES FOR BASKET - 

WEAVE COILS 
By C. E. MULTOG 

Doubtless many experimenters who roll 
their own basketweave coils have had the 
misfortune to scrape the insulation from the 

wire when removing the coil from the pegs, 
even though great care was exercised it the 
act. 

This difficulty may be overcome by mak- 
ing paper sleeves to slip over the pegs. 
When the completed coil is removed from 
the pegs, the paper sleeves slip off, too. As 

,r -Paper sleeve 
dv.val \tiavlul 

sleeve 

Paper sleeves slipped over the nails on a coil 
winding form make it easy to get the coil off 

when completed. 

they are soft, they may be withdrawn from 
the coil easily, leaving the insulation intact. 

The paper sleeves may be made of light 
wrapping paper about one inch wide and the 
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Prize Winners 
First Prize $25 

AN INTERESTING CODE 
PRACTICE METHOD 

By L. W. HATRY, 
Hartford, Conn. 

Second Prize $15 
PAPER SLEEVES FOR BAS - 

KETWEAVE COILS 
By C. E. MULTOG 
5934% N. Paulina St., 

Chicago, Ill. 

Third Prize $10 
FASTENING THE PRIMARY 

OF HOME -MADE COILS 
By JOSEPH C. COFFEE 

c/o Wales Adding Machine Co., 
Kingston, Pa. 

Note: The next list of prize winners 
will be published in the May issue. 

same length as the peg. The paper is rolled 
smoothly around the peg and fastened along 
the edge with glue or shellac. The sleeves 
must slip off the pegs easily, so that when 
the coil is completed, there will be no ten- 
dency for the wire to bind on the pegs. 

3rd Prize 
FASTENING THE PRIMARY OF 

HOME -MADE COILS 
By JOSEPH C. COFFEE 

In the construction of apparatus many 
little problems arise, the most frequent one 
being how the wire wound on a coil shalt 
be fastened. It is a simple thing to faster. 

A good way to fasten the leads of the prim- 
ary coil of an air core radio frequency trans- 

former. 

wire when it is wound flat on a tube, but 
when there is one winding placed over an- 
other, the constructor may resort to the 
method illustrated in the accompanying 
sketch. 

A strip of bakelite or hard rubber % x % 

inch and as long as the tube is wide, is 
used. Two holes are drilled 2-6 inch from 
each end large enough to take an 8/32 ma- 
chine screw. This bakelite is filed out in 
order to clear the windings, as shown in the 
sketch. Two i's-inch holes are drilled direct- 
ly over the ends of the primary còil, the 
ends of which are drawn through these holes 
and fastened to the 8/32 machine screws, 
which clamp the bakelite to the tube. The 
knurled nuts from a discarded dry cell may 
be used to form binding posts. 

READING A METER WITH A 
BROKEN NEEDLE 

Many times the needle of a meter be- 
comes broken, making it almost impos- 
sible to take accurate readings. The fol- 
lowing method may prove of assistance; 
it may also find application in taking ac- 
curate readings where the dial of the 
meter is not equipped'with a mirror. In 
the latter case, if precision is desired, the 
operator must be sure that he is looking 
at the needle vertically. The system here 
delineated assures this fact. 

Edge of card lined with 
pointer_, 

Reading sighted rand,' Broken 
/iced with card edge.. need /e 
A good way of reading a meter that has a 

broken needle. 

Most meters have enameled dials. For 
taking the accurate readings, hold a 
piece of cardboard or paper, with a true 
edge, between the eye and the meter, and 
sight from the edge of the card to the 
edge of its reflection in the dial. Line 
the two up with the needle and take the 
reading. 

Contributed by Don M. Slunuford. 

ONE HOLE MOUNTING FOR 
RHEOSTATS 

The majority of the rheostats are made 
today with two mounting screws, and in 
very few instances are these screw heads 
covered by a dial on the front of the panel. 

Washer-,,- Panel 

Rheostar - Brass or Aluminum% 

A simple way of mounting a rheostat without 
having to drill holes in the panel for the 

screws. 

The idea here presented is to eliminate these 
screw heads and so improve the appearance 
of the panel. 

A piece of either a 3% -inch sheet brass 
or an aluminum plate from an old con- 
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denser, about 2 x % inch is drilled as fol- 
lows : A hole % inch in diameter in the 
middle and two holes large enough to take 
the screws provided for fastening the rheo- 
stat to the panel are drilled in their relative 
positions to the rheostat. Two 6/32 round 
head screws are used to fasten the rheostat 
to the strip. Countersink two holes in the 
panel to fit the screw heads so that the strip 
will lie flat on the panel. 

A bushing is prepared to fasten this strip 
to the panel by drilling a piece of Vs-inch 
brass rod, so that the shaft of the rheostat 
will turn easily in it. The outside of the 
bushing is threaded and a corresponding 
thread is cut in a hole in the panel. This 
bushing is placed through the panel and the 
strip with the screws in place fastened with 
a nut. The rheostat is then placed on the 
projecting screws and sec-sired with nuts. 

Contributed by W. B. Scofield, Tr. 

GRID BIAS WITHOUT "C" 
BATTERY 

The principle employed is the drop in 
voltage that occurs in a circuit in which 
there is a current flowing through resist- 
ance. In amplifying tubes, having the 
voltage of the grid negative with respect 
to the filament means greater efficiency 
in reception and a smaller "B" battery 
consumption. 

finger makes contact with 
bare wire /ad to aeries/ 

Regeaera}ive 
Receiver 

to Ground 

This dies/ shau /d be adjusted sa that na 
"TN//b" is heard in phone when A" is touc,Yad 

If your receiving set is oscillating, a plucking 
noise will be heard in the head -phones when 
the aerial binding post is touched by the 

finger. 

The finger should be moistened slightly, 
so that better electrical contact may be made 
with the body. This experiment is entirely 
free from bodily harm, and is a very in- 
teresting one. 

Contributed by Floyd French. 

A NOVEL WINDING INDUCTANCE 
A novel and handy method of winding 

inductances, so that they will not take 
up too much space, and yet be efficient, 
is illustrated herewith. 

The frame consists of a piece of bake- 

The grids o the vacuum tubes are given a neg 
"A" battery rheostat. The "A" 

In Fig. 1, with WD -12 tubes connected 
ill series, the IR drop across the filament 
of each tube gives the necessary nega- 
tive voltage value to the grid. If it is 
desired to have the grid of the last tube 
of greater negative value, connect the grid 
return of T -5 to the point B instead of A. 
The grid return of T -1 is placed at the 
point E and utilizes the resistance of the 
rheostat for the IR drop. The drop across 
the filament of a WD -12 is 1.1 volts, so 
that it may be easy to calculate what 
voltage there is on a tube by the posi- 
tion of the grid return lead. 

In the case of UV -199 tubes being used, 
so many dry cells would be necessary if 
a series arrangement were employed, that 
it would be better to connect the "A" bat- 
teries in parallel and use a "C" battery. 
The same is also true if more than two 
UV-201A tubes are used. 

Contributed by H. D. Hatch. 

HOW TO TELL WHEN A SET IS 
RADIATING 

There are still a great many single cir- 
cuit and other types of radiating receivers 
in use. These sets may be acting as minia- 
ture transmitters, and radiating in the ether 
waves that may be interfering with other 
broadcast listeners' sets. 

At times the owner of such a set may not 
know that it is radiating, and would take 
steps to correct the trouble, if he knew. 

One of the easiest methods to determine 
whether one's radio set is radiating into the 
ether is to simply touch the antenna binding 
post. A faint thud will be heard in the 
phones, even if the radiation is very small. 
The correction is simple: Merely adjust the 
tickler coil, or other regeneration control, 
until this sound is no longer heard. 

"A" Battery 

ative bias crom the drop of potential across the 
battery supplies the "C" voltage. 

T5 

lite, hard rubber or other supporting in- 
sulating material, about 3 to 6 inches on 
the side, according to the size of the in- 
ductance unit desired. 

A small hole is drilled for the begin- 
ning and end of the winding, which con- 
tinues as shown in the drawing. No 

. "dope" or varnish is -necessary to hold 
the coils in shape, and if the job is well 
done a neat and very presentable unit 
is the result. 

A very compact inductance wound on a piece 
of cardboard or wood.- The sketch shows 

clearly how the wire is wound. 

For tickler circuits and others requir- 
ing a means of coupling, the plate can be 
equipped with small brass hinges, as 
shown. The degree of coupling is con- 
trolled by the swing of such a coil. These 
coils can be used as any other types, in 
any kind of a circuit. 

Contributed by Charlie Olson. 
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EMERGENCY PHONE PLUG 
An easily constructed emergency phone 

plug that will fit the standard jack is shown 
in the accompanying sketch. The only ma- 
terials needed are a short length of No. 18 
B. & S. gauge D.C.C. sdlid copper wire 
and a few feet of No. 20 B. & S. gauge 
S.C.C. solid copper wire. 

Remove about inch of the insulation 
from each end of a piece of the No. 18 wire, 
which should be about 1V4. inches long. 
Scrape enough of the No. 20 wire clean to 
wind two layers on each end of the No. 18 
wire, clipping the winding at one end off 
short and allowing the other to remain about 
an inch long, with which a terminal is made 
for the phone tip (se' sketch). 

Clean the insulation from about 18 inches 
of a piece of No. 20 wire that is about 2 
feet long. Start winding the uninsulated 
part of the wire on the insulated part of 

A telephone plug made from sections of 
insulated wire. 

the No. 18 wire, beginning about / inch 
from the end where the No. 20 wire was 
clipped short, which is the tip of the plug. 
This bare wire will cover about / inch of 
the No. 18 wire. Then the insulated part 
of the No. 20 wire is wound on nearly to 
the end of the insulated No. 18 wire, the 
insulation thus forming a place to hold the 
plug. The end of the No. 20 wire is formed 
into a terminal, as was done with the in- 
side wire. 

Contributed by E. C. Morrison. 

HOME -MADE BATTERY SWITCH 
It may seem at first rather a startling 

statement to say that a battery switch may 
be constructed with two clips, two machine 
screws, a switch stop and an old binding 
post top, yet it has been done -and an effi- 
cient switch was the result. 

Doub /e fahnestock 

toBatt. / Switch stop; ' to tubes 

I/o /e in pane / Binning Post 
--- top 

Battery switch made from two double Fahn- 
stock clips and a switch stop. 

Two double Fahnstock clips were mounted 
end to end, on a panel so that a switch stop 
would fit snugly between them, thus malt- 
ing a connection. A Isole was drilled through 
the panel large enough to admit the switch 
stop, to which is fitted the rubber top of 
the binding post for a handle, as shown in 
the sketch. The outer ends of the clips are 
connected to the battery and filament ter- 
minals of the tubes. 

Contributed by Harold Trarrlob. 

SHOULD GROUND HOUSE LIGHT- 
ING CIRCUITS 

"Transformer secondaries should always be 
grounded wizen carrying less than 150 
Jolts; grounding recommended up to 440 
volts." 
The grounding of electrical circuits sup- 

plied from the low voltage side of trans- 
form is recommended as a safety precaution 
by Dr. M. G. Lloyd, Chief of the Safety 
Section of the Bureau of Standards, Depart- 
ment of Commerce. In a paper presented at 
the meeting of the International Association 
of Municipal Electricians, Dr. Lloyd pointed 

.. (Continued on page 1799) 
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TANDARD 1100K-UP 
EVERY month we present here standard hook -ups which the Editors have tried out and which are known to give excellent results. This leaf has perforation 

marks on the left -hand margin and can be cut from the magazine and kept for further reference. These sheets can also be procured from us at the cost 
of 5c to pay for mailing charges. 
RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address, 

prepaid on receipt of 20c. In time there will be enough sheets to make a good -sized volume containing all important hook -ups. Every year an alphabetical 
index will be published enumerating and classifying the various hook -ups. 
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Handy Reference Data for the Experimenter 
Circuit No. 83. In Fig. 83 is shown an 

English circuit comprising three stages of 
radio frequency amplification and a detector. 
Z1 and Z2 are choke coils and are wound 
on a tube 2 inches in diameter, using 350 
turns of No. 30 B. & S. gauge D.C.C. wire. 
Ll and L2 are made of 54 turns of No. 20 
B. & S. gauge D.C.C. wire wound on a 3- 
inch tube. The variable condensers, Cl and 
C2, have a capacity of .0005 mfd. The three 
condensers in the plate circuits of the tubes, 
C3 and C4, have a capacity of .0005 mfd. 
and C5, a capacity of .00025 mfd. The re- 
sistances, R5, R6 and R7, have a value of 
70,000 ohms. There are shown two re- 
sistances, R8 and R9, of a resistance between 
50,000 and 100,000 ohms, that may be used 
instead of the choke coils. UV -199 tubes 
may be used in this set, but UV -201A tubes 
will give better volume. In this circuit, 
although three stages of radio frequency 
amplification are used, there is but one con- 
denser to tune, controlling these three stages. 
With the other condenser in the grid circuit 
of the first tube, this makes the set as easy 
to tune as one with but one stage of radio 
frequency amplification and detector. 

It may be seen that the different circuits 
in the radio frequency amplifier are alter- 
nately tuned and aperiodic. If, for example, 
the first grid circuit is tuned, the plate cir- 
cuit of that tube will be aperiodic. The next 
plate circuit will be tuned and the next one 
aperiodic. If the experimenter so desires 
he can use a considerable number of stages 
of radio frequency amplification without it 
ever happening that both the grid and plate 
circuits of the same tube being tuned. 

Although the aperiodic coupling does not 
give as great an amplification as the tuned 
plate coupling, it serves as an excellent 
means of separating two circuits which, if 
placed together in the same tube, would 
cause oscillation. Not only does the aperiodic 
circuit perform these functions, but it also 
helps by giving a material degree of radio 
frequency amplification. 

Naturally the use of these circuits halves 
the number of circuits to tune and also re- 

87 

Three stages of radio frequency amplification and detector employing the T.A.T. system. 

duces the number of controls to half those 
that would be necessary if each circuit was 
tuned. This alone should prove to be a 
great advantage to anyone having experi- 
enced the tuning of a multi -tube radio fre- 
quency amplifier. This fact, combined with 
extraordinary stability, should recommend 
the circuit to the experimenter. 

Circuit No. 84. For the fan who is look- 
ing for a set that brings in the stations con- 
sistently we can recommend the circuit 
shown in Fig. 84. It has two stages of trans- 
former coupled radio frequency amplifica- 
tion, detector, and two stages of audio fre- 
quency amplification. One of the greatest 
advantages of the set is that there are but 
two controls - the .0005 mfd. condenser 
shunted across the loop antenna and the 
potentiometer that adjusts the grid bias or. 
the first two tubes. Any good make of 
radio frequency transformer may be used. 
However, proper precautions should be taken 
to prevent any inductive coupling between 
them. The condenser should be of the low - 
loss type and a vernier adjustment is essen- 
tial. UV -201A tubes are recommended for 

use in this circuit, as the volume will be 
greater with these tubes than with the 
smaller types. Both tubes in the amplifying 
stages are shown controlled by one rheostat, 
as these filament voltages are not critical. 
A loop antenna may be used with good re- 
sults, but if an outside antenna is used then 
a variocoupler will have to be connected in 
place of the loop. The variable condenser 
will be shunted across the secondary of the 
coupler, the primary forming an aperiodic 
antenna circuit. 

Above it was mentioned that any good 
make of radio frequency transformer would 
suffice in the plate circuits of the first two 
tubes; it should also be stated that the 
transformers should be built around lami- 
nated iron cores. When purchasing radio 
frequency transformers, the buyer should as- 
certain the wave- length band that the trans- 
former is designed to cover. If the receiver 
is designed for broadcast reception, the 
transformers should be designed to cover 
a wave- length band from 200 to 600 meters. 
The selection of the radio frequency trans- 
formers should be carefully made, as the 
receiver will not function at maximum effi- 
ciency unless there are excellent transform- 
ers in the circuit. 

Five -tube receiver employing two stages of transformer coupled radio frequency amplification, detector, and two stages of audio frequency 
amplification. 
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Circuit No. 85. The Super -Heterodyne 
needs very little introduction to radio fans in 
general. However, as is true with every 
fundamental circuit, there are many varia- 
tions of it. In Fig. 85 is a standard Super - 
Heterodyne, the only variation being the use 
of resistances and condensers instead of the 
intermediate radio frequency transformers. 
Almost all the values of the apparatus are 
shown in the diagram. At the points marked 
X in the connections from the secondary of 
the variocoupler, a loop antenna may be sub- 
stituted for a coupler. The two .001 mfd. 
variable condensers shunted across the 
honeycomb coils, after once being set, need 
very little adjusting, the set being tuned with 
the three other variable condensers. How- 
ever, if a loop antenna is used instead of the 
var iocoupler, this will reduce the tuning con- 
trols to two. The leads from the resistances 
and condensers should be kept as short as 
possible. The 6- and 22 -turn coils may be 
wound on the same 3 -inch tube, the 20 -turn 
coil being wound on a tube that will rotate 
freely inside the 3 -inch tube. The use of 
UV -201A tubes is recommended for this 
circuit. 

Circuit No. 86. The S.T. -100 circuit is 
a stage of radio frequency amplification, 
crystal detector, and two stages of audio fre- 
quency amplification. The S.T. -100 is one 
of the easiest reflex circuits to build, there 
being nothing tricky about it. The usual 
precautions in wiring a set should be ob- 
served, as short leads from and to trans- 
formers, etc. The antenna inductance Ll 

Loop 

85 
Standard super- heterodyne seven -tube circuit. 

II 

-.00/ 

R, = S0, 000-70, 000 Ohms. 
R2 = 3 Megohms 
R3 = ! /17e9 ohm 

should be a 35- or 50 -turn honeycomb and 
the tickler coil should be a 75 -turn honey- 
comb. The resistance between the grid of 
the first tube and the positive filament should 
be about 100,000 ohms. This is an essential 
part of the circuit and if unsatisfactory re- 
sults are obtained with 100,000 ohms, lower 
values should be tried. The "B" battery of 
100 volts may be shunted by a 1 mfd. con- 

L, 

00/ 

better than when phones are used. By ap- 
plying 4.5 to 9 volts on the grids of both 
tubes, the quality of speech and amplifica- 
tion is materially improved. 

Circuit No. 87. The Inverse -Duplex cir- 
cuit shown in Fig. 87 is so arranged that 
each tube does the work of two. In many 

P 

P 

English reflex circuit using one stage o radio trequency, crystal detector 
audio frequency amplification. 

denser. Because there is but one stage of 
radio frequency amplification, the S.T. -100 
is not very effective on long distance signals. 
Its chief use seems to be in obtaining very 
loud signals within a 50 -mile range. Also 
the reception on a loud speaker is much 

_II11111I1110-, 1111IIlo1111 

/6 -ZZ2 V 

The three -tube Inverse- Duplex circuit. 

and two stages of 

reflex circuits some tubes do more work 
than others and an unbalanced circuit results 
with correspondingly poor reception. The 
Inverse -Duplex is so designed that all parts 
of the circuit are balanced. Before the 
audio frequency stages of amplification are 
added, the radio frequency stages and de- 
tector should be tested. Also before con- 
necting any condensers in the set, they 
should be tested for short circuit. If the 
first part of the circuit functions satisfactor- 
ily, the two audio frequency transformers 
may be added. This set is rather a difficult 
one in which to eliminate howls, but by re- 
versing the leads to the transformers this 
trouble may be overcome. A loop antenna 
is the proper type to use. Wind 8 to 12 
turns of No. 18 wire spaced / inch apart 
on an 18 -inch frame. UV -201A tubes or 
those of similar type should be used, as the 
set is designed to operate with storage bat- 
tery tubes. 

The 400 -ohm potentiometer that is con- 
nected across the filament battery is used in 
order to give the proper grid bias to the 
first tube. As in every receiver employing 
radio frequency amplification, the grid bias 
is an important factor in the stabilizing of 
the set, as it allows the tube to operate at 
the proper point on the grid voltage -plate 
current characteristic curve. 
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Correspondence from Readers 
RE- "THE LATEST RADIO 

SWINDLE" 
Editor, RADIO NEWS : 

May I congratulate you on your timely 
article, "The Latest Radio Swindle" ? That 
was a mighty wallop you handed friend 
Rogers, the "inventor" of the "Neurophono- 
meter" I I believe also that that wallop will 
be but the beginning of a deserved series of 
same. 

It was my good fortune, about two months 
ago, to witness this wonderful device in 
operation, or should I say, at play? The 
instrument was of an impressive nature with 
those mysterious radio attachments, the loud 
speaker with its little humming tune when 
the subject was properly "tuned in" and the 
inventor's recital of a recent successful issu- 
ance from a severe grilling before a "body 
of cold -blooded scientists." (The names of 
the scientific gentlemen were not given.) 
Though I am quite unfamiliar with the prin- 
ciples of radio, the inventor's unqualified 
statement that "nerve tissue was admitted 
to be the best conductor of electricity known" 
stimulated within my being what Hashamura 
Togo would call "my desire to know." To 
date I have been unable to verify this asser- 
tion. However, granting even Rogers' as- 
sumption that an electrical current does pass 
over nerve tissue alone by obligingly ignor- 
ing all other tissue, the intricate nerve con- 
nections would, of course, make such phe- 
nomena as he assumes to occur an impossi- 
bility. 

There is a story about a chap who held 
down two jobs. During the day he worked 
in a law office, but at night he played a 
violin in a second rate orchestra. The law- 
yers, when asked as to his occupation, stated 
he was a musician, but the musicians all 
claimed he was a lawyer ! For one, I would 
prefer not to classify Rogers as a chiroprac- 
tor, for there has been more than enough 
exploitation of that inherently wonderful 
therapeutic measure ere this. Perhaps the 
fate of the Grecian gentleman of old, who, 
because of his perfidy, was disclaimed by 
both land and sea and hung in mid air, is 
most fitting. 

You who deal in the easily demonstrable 
things of the physical world have a com- 
paratively easy task when exposing charle- 
tans. In all branches of the healing art 
(surgery excluded) where knowledge is 
mostly of an empirical origin, such expos- 
ures are not always so easily accomplished, 
except in those cases, such as the one under 
consideration, wherein the imposter has in- 
advisedly stepped out too far and has ex- 
posed himself to a broadside from exact 
science. 

By your exposé you have rendered a 
genuine service. A few such exposures of 
fallacies in general that more or less obtain 
in all schools of healing would be a very 
good thing. Especially for the poor drugged, 
serumized and kneaded public. 

DR. G. A. FISIC, 
Pomona, Calif. 

HIGH POWER BROADCASTING 
Editor, RAnto NEWS : 

Enclosed is the voting blank printed in the 
January issue of RADIO NEws regarding 
"high power broadcasting." As you will 
notice, it is marked very emphatically "NO." 

I'm not a BCL, I'm a Ham, and I want to 
see the development of radio continue in the 
great strides it has taken in the past few 
years. I've watched broadcasting from the 
time it was born as an experiment until now 
almost maturely an art. Regarding radio, 
I'm an egotist, and the thought of allowing 

greater power for broadcasting makes me 
want to yell. 

Radio apparatus has been built with ideas 
of DX first, volume second, and quality 
third. With the present system of radio 
propagation, we have been able to tune with 
reasonable selectivity through the local 
transmitting stations and get the other one 
at a great distance. If we get a high power 
broadcaster, using the present system of 
tuning at the transmitting end, we can't get 
through their mush without an ultrasuper- 
hypotornaticuentor using 15 R.F. and 2 A.F. 
and, though we may put 'em in, we can't 
afford 'em. 

My station is 25 miles from WCX and 
WWJ; we have a Superdyne and get all the 
music we want from them. However, if we 
have a visitor or so we show off with a few 
DX stations. Enjoyment? Sure, lots of it. 
But, if WCX or. WWJ increase power by 
two or three hundred per cent., even our 
sharp tuning Superdyne (no antenna at all) 

40 Non -Technical 
Radio Articles 

every month for the beginner, the layman 
and those who like radio from the non- 
technical side. 

SCIENCE & INVENTION, which can 
be bought at any newsstand, contains the E_ 

largest and most interesting section of 
radio articles of any non -radio magazine 
in existence. 

Plenty of "How To Make It" radio arti- 
cles and plenty of simplified hook -ups for 
the layman and experimenter. The radio 
section of SCIENCE & INVENTION is E_ 

so good that many RADIO NEWS readers 
buy it solely for this feature. 

List of Radio Articles 
Appearing in the March 

Issue of 
"Science and Invention" 

Apartment House Radio 
Tube Testers and How They Work 
Elementary Radio Circuits 
Chelmsford Radio Broadcast Station 
Static and Other Noises in Radio Sets 
European Broadcast Map 
An Efficient Two -Tube Reflex Circuit 
New Poratble Receiving Set 
Radio Question and Answer Box 
Latest News in Super -Hets 
Radio Wrinkles 

won't be able to get away from their side 
swings. And there are thousands in the same 
position. 

Perhaps the instigators of the super sta- 
tions say that we should listen to the sta- 
tions nearest us and appreciate their pro- 
grams. In answer to this, I'll tell the world 
that we're Americans. The people of other 
nations are not, as a whole, given over to 
DX reception. They're easily satisfied and, 
consequently, we had to show 'em how to 
broadcast. Some decided to keep their "high 
loss" receivers and build bigger broadcasting 
apparatus to make up the difference between 
their broadcasting system and ours. We im- 
proved our receivers and get 1,000 -watt sta- 
tions 3,000 miles away with comparative 
ease. 

Right now we're stuck on tuned R.F and 
Super -Hets, but before another year is over 
we'll have (if we continue with low power) 
receivers which, with one control, will tune 
out a 1,000 -watt transmitter a mile away 
and get a five watter in S.A. 

Should the government allow the super - 
stations, we'll all become discouraged and 
commit radio suicide before new transmit- 
ting apparatus is designed to allow us to 
tune through. However, as a Hain, "I 
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should care," but for "the folks," I'd like 
to suggest that the limits be set to 1,000 
watts and let us increase the efficiency of our 
three and four tubes. We'll do it! Let the 
broadcasters worry about the quality of their 
music and voices, and, in return, we'll put 
their 1,000 watts further than it ever has 
gone, yes, consistently. 

In conclusion, let me say that, if certain 
makers of radio receivers would make their 
coils of something other than No. 28 D.S.C. 
wire, we would have better results from sta- 
tions of 1,000 watts, more than a few miles 
away. Yes, I've got one and I'm too tender- 
hearted to peddle it. 

O. DE Los UNDERwoon, 8 BDR, 
113 Pine Grove Ave. 

Pontiac, Mich. 

RECEIVES U. S. BROADCAST STA- 
TIONS IN SOUTH AFRICA 

Editor, RADIO NEWS : 
I am writing this letter to you to know if 

you will be good enough to assist me. Being 
President of the Transvaal Radio Society, 
out here in Johannesburg, South Africa, I 
am desirous of some information and f ellow- 
ship, both for my society and myself. Firstly. 
Personally, I have succeeded in picking up 
your famous station KDKA on one single 
tube regenerative on an indoor antenna 22 
feet long, also WJZ and \VHAG, the latter 
two stations on a straight three -tube set of 
English design (one R.F., detector and one 
A.F.), and just recently several American 
amateurs, and the Naval Radio Laboratory 
sending tests on 54.3 meters. I want to 
know if there are any radio enthusiasts who 
would care to correspond and even exchange 
ideas. Personally, I find your American 
hook -ups superior to the English circuits 
and would like to know more about them. 

Secondly. I can assure you your RADIO 
NEWS is looked forward to each month. 

Thirdly. Have any of your radio fans 
picked up our broadcast station "JB "? It is 
a 500 -watt Western Electric station working 
on 450 meters daily from 12:30 to 2 p.m., 
4:30 to 6 p.in. and 6:30 to 10:30 p.m. Sun- 
days, 8:45 to 10:30 p.m. We, over here, 
are seven hours ahead of you, so your chance 
would be our midday program. 

L. C. HUGHES, 
P. O. Box 3758, 

Johannesburg, South Africa. 

REGENERATIVE RECEIVERS AND 
NEUTRODYNES 

Editor, RADIO NEWS : 

Kindly allow me to correct any erroneous 
impressions that may be gamed by your 
readers due to the letter from Mr. Earnest 
appearing on page 947 of the December, 
1924, issue of RADIO NEWS. 

While criticisms are always welcome and 
the personal experiences of others in com- 
paring different devices are always interest- 
ing, when any criticisms are made they 
should be confined to facts concerning the 
case. 

In the first place Mr. Earnest greatly dis- 
torts the fifth paragraph of my article when 
he quotes me as saying the Neutrodyne is 
equal to a regenerator only on strong sig- 
nals. The fifth paragraph of my article states 
that "the Neutrodyne will reproduce speech 
and music much more clearly than the usual 
types of receivers, and that fairly strong 
signals on a regenerative set will be equally 
as strong and much clearer on a Neutro- 
dyne," and it surely takes a long stretch of 
the imagination to interpret this as Mr. 
Earnest does. 

(Continued on page 1694) 
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ADIO manufacturers are invited to send to RADIO NEWS LABORATORIES. samples of their products for test. It 
does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde- 
pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit- 

ted prove to be built according to modern radio engineering pract.ce, they w'11 each be awarded a certificate of merit, and a "write - 
up" such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratories 
tests, it will be returned to the manufacturers with suggestions for improvements. No "write -ups" sent by manufacturers are 
published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and 
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac- 
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can- 
not be accepted by the Laboratories. Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 

Park Place, New York City. 

Apparatus Awarded Certificates 
JONES VARIABLE 

CONDENSER 
The 23 -plate variable condenser 

made by the Jos. W. Jones Radio 
Mfg. Co., 40 West 25th St., New 
York City, is furnished complete 
with a metal case and metal dial 
and pointer. It is designed for 
panel mounting. The minimum ca- 

pacity is 42 mmf. and the maximum 
600.08 mmf. The dielectric obsorp- 
tion losses with the instrument set 
at maximum are equivalent to a ser- 
ies resistance of 77 ohms. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 657. 

JONES AUDIO TRANS- 
FORMER 

For a small sized instrument this 
transformer works very well. The 
voltage amplification curve is very 
flat and extends well into the lower 
frequencies. An average amplifica- 
tion of three is obtained throughout 
a range of frequencies from 250 to 

5,000 cycles. Thus the instrument 
will introduce very little distortion 
when used in a vacuum tube ampli- 
fier. Manufactured by the Jos. W. 
Jones Radio Mfg. Co., 40 West 25th 
St., New York City. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 656. 

DANO VARIABLE CON - 
DENSERS 

These condensers are of simple 
and durable construction. They are 
manufactured by the Dano Radio 
Co., 69 Liberty St., Brooklyn, N. Y. 
The 23 -plate grounded rotor type 
was found to have a minimum ca- 
pacity of 16.8 mmf. and a capacity 
of 518.93 mmf. The dielectric ah- 

sorption losses with the instrument 
set at maximum capacity are equiva- 
lent to a series resistance of 30 

ohms, at 1,000 cyc'es. The 13 -plate 
insulated rotor condenser has a mini- 
mum capacity of 10.98 mmf. and a 
maximum capacity of 275.8 mmf. 
The dielectric absorption losses at 
1,000 cycles are equivalent to a 
series resistance of 10 ohms. The 
illustration shows the grounded ro- 
tor condenser. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATES OF MERIT NOS. 664 
and 665. 

. ELGIN VARIABLE CON- 
DENSER 

Although this condenser has insu- 
lated end plates it was found to have 
extremely low losses. With the in- 
strument set at maximum capacity 
and tested at 1,000 cycles, the di- 
electric absorption losses are equiva- 
lent to a series resistance of 60 
ohms. The minimum capacity is 
14.03 mmf. and the maximum ca- 

pacity 425.6 mmf. This is a 23- 
plate condenser manufactured by the 
Elgin Tool Works, Inc., 69 State 
St., Elgin. Ill. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 663. 

FETT- KIMMEL CONDENSERS 
The Fett- Kimmel Co., Bluffton, 

Ohio, submitted samples of their 13, 
17, and 23 -plate condensers which in- 
struments were found to have the 
following characteristics: 

Equivalent 
Capacity Series 

Condenser Min. Max. Resistance 
23 plate 14.03 473.18 25 ohms 

17 plate 12.20 353.40 50 ohms 
13 plate 10.98 263.12 110 ohms 
All tests were made at a frequency 

of 1,000 cycles. 
AWARDED THE RADIO 

NEWS LABORATORIES CERTI- 
FICATES OF MERIT NOS. 660, 
661 and 662. 

THORDARSON PUSH -PULL 
TRANSFORMERS 

Where quality and volume are re- 
quired in power amplifiers the push - 

pull system is usually employed. 
For this purpose an input and out- 
put transformer is used having cen- 

ter taps on the windings. The 
Thordarson input transformer gives 
an average voltage amplification of 

two each side of the center tap. 
The curve extends well into the 
lower frequencies and consequently 
all the notes of the musical scale 
will cone through with excellent 
clarity. Manufactured by the Thor - 
darson Electric Manufacturing Co., 
Chicago, Ill, 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 651. 

MAR -CO CONDENSER 
This condenser is of excellent con- 

struction and its nickel plated frame- 
work gives it a highly finished ap- 
pearance. It is of the grounded 
rotor type with pigtail connection. 
The 23 -plate condenser has a mini- 
mum capacity of 13.42 mmf. and a 
maximum capacity of 525.03 mmf. 
The dielectric absorption losses with 

the instrument set at maximum are 
equivalent to a series resistance of 
10 ohms. All tests made at. 1.000 
cycles. Manufactured by the Mar- 
tin- Copeland Co., Providence, R. I. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 655. 

MELOTONE PHONOGRAPH 
ATTACHMENT 

Those who are in possession of a 
phonograph may use the excellent 
tone qualities of its horn in connec- 
tion with their radio set by using 

this attachment. It is an adjustable 
radiophone unit of excellent con- 
struction, mounted on a base as the 

illustration shows. It responds with 
very good volume throughout the 
entire audio frequency range and the 
absence of resonance harmonics 
makes reproduction very faithful and 
distortion less. Manufactured by 
the Radio Industries Corporation. 
131 Duane Street, New York, N. Y. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 650. 

MAR -CO AUDIO TRANS- 
. FORMER 

This is a very well designed am- 
plifying transformer having a 3%:1 
ratio which checks very well with 
the voltage amplification tests made 
in our laboratories. The character- 

istic curve is very flat. The ampli- 
fication is approximately 1/ at 250 
cycles and gradually increases to 4 

at 5,000 cycles. The instrt:ment 
does not have a tendency to howl or 
squeal as is the case with many 
high ratio transformers, and the 
quality of reproduction is excellent. 
Manufactured by the Martin -Cope- 
land Co., Providence, R. I. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 654. 

ENSIGN CONDENSER 
This condenser is of a radically 

different design than the standard 
rotary plate type. Both sets of 
plates in this instrument are square 
as the illustration shows. The mov- 
able plates are moved in and out of 
the stationary plates by a rack and 
pinion arrangement that utilizes the 

entire 360 degrees of the dial. The 
minimum capacity of this condenser 
is 5.99 mmf. and the maximum ca- 
pacity is 539.06 mmf. The dielectric 
absorption losses at 1,000 cycles 
with the instrument set at maximum 
capacity are equivalent to a series 
resistance of 55 ohms. Manufac- 
tured by Carleton Sanders, Misha- 
waka. Ind. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 659. 

KILLARK TRANSFORMER 
This is a shielded transformer 

manufactured by the Killark Electric 
Manufacturing Co., Easton R Warne 
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Aves., St. Louis, Mo. The voltage 
amplification curve extends well into 
the lower frequencies and is very 
flat, indicating that the instrument 
introduces very little distortion. It 
operates with maximum efficiency be- 
tween 1,000 and 3,000 cycles. An 
average voltage amplification of 5 is 
obtained. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 652. 

MADERA CLEAR SPEAKER 
This all -wood loud speaker is 

manufactured by the Compressed 
Wood Corporation, 345 West Austin 
Avenue, Chicago. Ill. The all -wood 
feature gives the speaker a very mel- 
low tone. The phone unit is very 

sensitive and faithfully reproduces 
broadcast music and speech. It re- 
sponds with good volume through- 
out the entire audio range with a 
maximum volume in the neighbor- 
hood of 2,400 cycles. 

Arrived in excellent packing. 
AWARDED THE RADIO 

NEWS LABORATORIES CER- 
TIFICATE OF MERIT NO. 617. 

PACENT TRANSFORMER 
The Pacent audioformer No. 26 is 

of small size and entirely shielded. 
The voltage amplification varies from 
3 to 250 cycles to 5/ at 5,000 
cycles. Due to the fact that the in- 
strument responds very efficiently at 
the lower notes of the scale, when 
used in a vacuum tube amplifier, 

many of the musical notes that are 
missing when sonic transformers are 
used will come through with excel- 
lent clarity. Manufactured by the 
Pacent Electric Co., 91 Seventh 
Ave., New York, N. Y. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 653. 

LINCOLN VARIABLE 
CONDENSER 

This condenser is of excellent con- 
struction and is so designed that the 
three mounting holes are in line. 
It is of the grounded rotor type 
with pigtail connection. The 23- 
plate condenser lias a minimum ca- 
pacity of 10.98 mmf. and a maxi- 
mum capacity of 518.32 mmf. The 
dielectric absorption losses at 1,000 

cycles with the instrument set at 
maximum are equivalent to a series 
resistance of 40 ohms. Manufac- 
tured by the Lincoln Radio 224 N. 
Wells St., Chicago, Ill. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 658. 

DYNERGY RECEIVER 
This receiver is complete in itself 

in that all that is necessary to place 
it in operation is to connect the plug 
to the 110 D.C. line. This lights 
the filaments and furnishes plate 
voltage supply. The set is a five - 
tube one employing two stages of 
tuned R.F. amplification, detector, 

and two stages of audio frequency 
amplification. The cabinet may be 
closed and locked. Although it op- 
erates from a lighting circuit, line 

noises are entirely filtered out and 
the set is very quiet. Good results 
were obtained from this receiver in 
quality of reproduction, selectivity 
and sensitivity. Manufactured by 
the Dynamotive Radio Corporation. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 643. 

CUNNINGHAM TUBE 
The Cunningham type C 301 -A 

vacuum tube is of the standard con- 
struction with a few improvements 
such as a bakelite base instead of 
the usual porcelain and metal base. 
The filament consumes % ampere at 
five volts. Plate voltages up to 150 
may be used successfully. The am- 
plification factor is between seven 
and eight, and the tubes work for a 
long time without losing their elec- 
tronic emission or burning out. 
Careful manufacturing and inspec- 
tion produces these tubes with uni- 
form characteristics. Submitted by 
E. T. Cunningham, Inc., 182 Second 
St., San Francisco, Calif. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 670. 

BALDWIN SUPER- HETERO- 
DYNE KIT 

The Pacific Ranger Super- Hetero- 
dyne Kit manufactured by the Bald- 
win, Pacific & Co., San Francisco, 
California, comprises four intermedi- 
ate transformers, oscillator coupler, 
and antenna coupler. One of the 
intermediate transformers is more 
sharply tuned than the others and 
serves as a filter coupler. They ope- 
rate at a wave- length of 3,500 
meters. The transformers are of the 
air core type. Although of simple 
construction, they were found very 

efficient. The illustration shows one 
of the transformers. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 666. 

DURHAM METALLIC GRID 
LEAK 

These grid leaks are made from a 
rare metal deposited on the inner 
or outer surface of a glass tube or 
rod insuring perfect and permanent 
resistance and noiseless operation. 
Of several samples submitted having 
various ratings these grid leaks were 
found to be accurate within 10 per 

cent. They fit the standard grid 
leak receptacle. Manufactured by 
Durham & Co., Inc., 1936 Market 
Street. Philadelphia, Pa. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 667. 

DURAD BASE 
Radio set manufacturers and ex- 

perimenters who build their own will 
find the Durad Bast very convenient. 
It consists of a molded base board 
with the "A ", "B ", and "C" bat- 
tery wires imbedded in it. The 
large number of holes along the wire 
allow for connections in many places. 
Special connectors, panel fittings, 
binding posts, and brackets are fur- 
nished with the baseboard. The set 
is, therefore, not only simple to wire 
and assemble, but it presents a com- 
mercial appearance when finished. 

Manufactured in various sizes by 
the Duraplate Company, Summerdale 
Ave., near Roosevelt Blvd., Phila- 
delphia, Pa. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 668. 

TUSKA SUPERDYNE 
RECEIVER 

The Tuska Superdyne receiver is 
manufactured by the C. D. Tuska 
Co., Hartford, Connecticut. This is 
a four -tube set employing one stage 
of tuned radio frequency amplifica- 
tion, detector and two stages of 

audio frequency amplification. The 
aerial and amplifier circuits are 
tuned with two condensers mounted 
on the same shaft. A small vernier 
condenser is connected in parallel 
with one of the condensers for more 
accurate adjustment. The tickler 
feed -back from the detector plate 
circuit is reversely coupled to the 
grid circuit so as to prevent oscil- 
lations. The set is very sensitive 
and selective. The quality of re- 
production is good. It covers the 
entire broadcast wave- length range. 
Furnished in a large cabinet with 
plenty of space in the rear for bat- 
teries. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 645. 

DAY -FAN RADIO RECEIVER 
This receiver is of the tuned 

radio frequency type employing four 

tubes and three tuning dials. It 
employs the "OEM" Duo -plex cir- 
cuit and is equivalent to two stages 
of tuned R.F. amplification, detector 
and two stages of audio frequency 
amplification. It is non- regenerative 
and therefore does not radiate. The 
receiver tested was found very se- 
lective and sensitive. Manufactur- 
ed by the Dayton Fan & Motor Co., 
Dayton, Ohio. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 644. 

RADJO TELEPHONE PLUG 
The outstanding features of this 

plug are its small size. and simple 
and durable construction. The tele- 
phone cord tips are inserted into the 

holes provided for then and securely 
clamped with the set screws. 
Manufactured by the Electric City 
Novelty and Manufacturing Co., 126 
Odell Street, Schenectady, New 
York. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 649. 

RADJO INDUCTANCE SWITCH 
This inductance switch is of very 

novel design. The large knob turns 
a shaft on which there are five 
points located in a spiral path around 
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it. On each side are five contact 
springs. By turning the knob one 
point at a time, contact is made with 
one spring, so that one complete 

turn gives 10 separate contacts. The 
switch is small in size and silent in 
operation. Manufactured by the 
Electric City Novelty & Manufactur- 
ing Co.. 126 Odell Street, Schenect- 
ady, N. Y. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 646. 

RADJO JACK 
This jack L designed for use with 

standard telet hone plugs and varies 
from the well known types in con- 
struction in that it has side contact 
springs instead of the usual end 
contact springs. Thus the jack is 
much smaller in size than the usual 

type. Manufactured by Electric City 
Novelty and Manufacturing Co., 126 
Odell Street, Schenectady, New 
York. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 648. 

RADJO SWITCH 
This is a single pole double throw 

switch similar in construction to the 
Radjo jack described above. The 
small knob is pushed in and pulled 
out and the shaft snakes contact with 
the side springs. The switch is 
small in size and silent in operation. 

Manufactured by the Electric City 
Novelty & Manufacturing Co., 126 
Odell Street, Schenectady, N. Y. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 647. 

UNION VACUUM TUBE 
SOCKET 

The No. VTSI vacuum tube socket 
manufactured by the Union Radio 
Corporation, 200 Mt. Pleasant Ave., 
Newark, N. J., has triple- spring con- 
tacts and molded shell and base. 
The socket is of very good electrical 
and mechanical construction and of 
pleasing appearance. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 642. 

CALDWELL SOCKET 
This socket is very small in size 

and has excellent side spring con- 
tacts. The type No. 201 socket fits 
the standard type 201 vacuum tubes. 
Its small size and small contact 
springs and connections make it de.. 
sirable for use in receivers where 
space is of importance and where 
low distributed capacity is desired. 

Manufactured by the Knox Corpora. 
tion, Galesburg, Ill. 

AWARDED THE RADIO 
NEWS LABORATORIES CERTI- 
FICATE OF MERIT NO. 611. 

www.americanradiohistory.com

www.americanradiohistory.com


1686 Radio News for March, 1925 

Digest of Latest Canadian Radio Patents 
Compiled by G. F. SELLECK, Jr. 

VARIABLE RESISTANCE 
(Canadian Patent No. 240631, Thos. Appleby-. 

Filed Feb. 14, 1924; issued June 10, 1924.) 
In this invention the resistance element con- 

sists of a conducting material, preferably of high 
specific resistance and also non -metallic, such as 

graphite, deposited upon or applied to a non- 
conducting base or support by passing over the 
base or support, sufficiently rough for the pur- 
pose, in contact therewith a mass of the con- 
ducting material which in effect makes a pencil 
mark upon the support, the pencil mark constitut- 
ing the resistance element and the conducting mass 
later co- acting therewith, constituting the movable 
contact of the rheostat. 

VARIABLE HIGH RESISTANCE 
(Canadian Patent No. 240,611, C. E. Vawter. 

Filed June 27, 1923; issued June 3, 1924.) 
This invention provides a resistance which may 

be easily adjusted, the resistance being of such a 
character that when it is adjusted to any given 
value it remains constant at that value. It also 
provides a variable high resistance unit of an 
improved construction, such that the resistance 
unit may be readily attached to the terminals of 
a grid condenser, thus providing a combined con- 
denser and grid leak of improved construction and 

aáautit 73-t". 

characteristics. A further object of the invention 
is to provide an improved wireless system having 
a variable high resistance connected therein in such 
a manner that certain of the high frequency or 
momentary currents are shunted through this 
resistance. 

RADIO MODULATION SYSTEMS 
(Canadian 

Augu t Patent No. 
1923; issued2MayF20, 

Conrad Filed Filed 
) 

This invention provides a meter registering the 
alternating current component of the modulated 
current supplied to an oscillator tube, said meter 
being calibrated to indicate directly the ratio of the 
effective alternating current component to .7 times 
the steady direct current component. A further 
object of the invention is to provide a mechanism 
and a method of operation wherein the intensity 
of the modulation is controlled in accordance with 
a chart showing various average effective values 
of the modulating current or, in general, of the 

modulation envelope. Such values are worked out 
with respect to the different kinds of sound being 
transmitted in such manner that the loudest indi- 
vidual units of the sound shall not, in general, 
cause the instantaneous intensity of modulation to 
materially exceed the value at which distortion 
from over -modulation begins. 

TELEPHONE TRANSMITTER MOUNTINGS 
(Canadian Patent No. 141,271, G. R. Lunn. Filed 

December.9, 1922 issued July 1, 1924.) 
This invention provides a portable transmitter 

stand of simple construction, which will afford a 
transmitter maximum protection against major 
shocks and practically insulate it against minor 
vibrations, and at the same time be free from 
accoustical effects which would distort the sound 
waves. A stand is provided with an enclosure, in 
the center of which the transmitter may be re- 
siliently supported, the enclosure having non - 
resonant and non -reflecting walls for affording 
protection to the transmitter without interfering 
with the transmission of the sound waves. The 
invention provides a drum -shaped cage of forami- 
nated material such as metal screen reinforced 
by slightly heavier perforated walls to give it 
sufficient rigidity, the cage being mounted upright 
on a suitable base and provided with resilient 
means such as springs for supporting the trans- 
mitter centrally within the enclosure. 
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The Experimenter 
has come back! If you are one of the one 
hundred thousand readers of the old ELEC- 
TRICAL EXPERIMENTER, VOU Will no doubt be 
glad to hear that the EXPERIMENTER fs Com- 
ing back BIGGER AND BETTER THAN 
EVER. 

Experimental Radio 
Nothing but experiments, written by the 

foremost radio authorities, also a monthly 
editorial by H. Gernsback. A fine roto- gravure 
section to brighten up the magazine. But 
best of all for you radio readers, is the big 
radio section of over twelve pages of some 
fifty radio experimental articles -and mind 
you, NOTHING BUT EXPERIMENTS. 

LIST OF INTERESTING ARTICLES TO 
APPEAR IN THE MARCH ISSUE 

OF THE EXPERIMENTER 
Spectacular Tesla Experiments at the Uni- 

versity of California. By Lester Reukema 
The Klydonograph; Electric Surge Recorder 
Experiments in Spontaneous Combustion 

By Earle R. Caley 
Making and Using a Capillary Electrometer 

By Raymond B. Wailes 
How Much Does Your Amplifier Amplify? 

By William Grunstein, E.E. 
Lessons in Elementary Glass Working 

THE EXPERIMENTER will be On sale at 
all newsstands February 20, 1925. 
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CONNECTING DEVICE FOR RADIO 
RECEIVING SYSTEMS 

(Canadian Patent No. 241,752, W. Dubilier. Filed 
May 27, 1922 ; issued July 22, 1924.) 
This invention provides a connecting device by 

means of which the circuit connections between 
the transmission conductors and the receiving 
apparatus may be readily altered to suit different 
conditions in the transmission line, and thus enable 
the currents of radio frequency to be effectively 

transmitted to the receiving apparatus. This 
device eliminates the possibility of improper circuit 
connections or by the exposure of the operator to 
the line of currents carried by the transmission 
conductors while permitting the currents of radio 
frequency to pass through the receiving apparatus. 

RADIO TELEPHONE RECEIVER BLOCK 
(Canadian Patent No. 240,556, W. G. Conger. 

Filed Oct. 18, 1923; issued June 3, 1924.) 
The invention relates to a radio telephone re- 

ceiver block for use in connection with radio 
receiving apparatus, and the invention provides a 
receiving block of such class with means whereby 
a plurality of telephone receivers can be connected 
with a radio receiving apparatus for use simul- 

taneously by a plurality of persons and further- 
more, to provide the block with means for succes- 
sively cutting in or placing in circuit with the 
radio receiving apparatus, telephone receivers with- 
out cutting out the telephone receiver or receivers 
positioned in circuit in advance of the cutting in 
or closing the circuit for the subsequently con- 
nected receiver, or in other words providing means 
where one or more telephone receivers can be con- 
nected in circuit with a radio receiving apparatus 
without inconvenience when a change in the ¡um- 
ber of telephone receivers for use is desired. 

TRANSFORMERS 
(Canadian Patent No. 239,901, H. M. Lewis. Filed 

April 25, 1923 ; issued May 6, 1924. Assigned 
to Radio Service Laboratories, Inc.) 
In this invention the winding or windings, de- 

pending upon whether it is a simple inductance 
or a trasformer, is supported on a tube of insulat- 
ing material, such as vulcanized fibre, and em- 
bedded in a medium of more or less finely divided 
magnetic material, which in turn is contained in 
a suitable receptacle having a cover on which 
terminals, such as binding posts, are mounted - 
the ends of the winding or windings each being 
connected to a binding post. In such a structure 
the comminuted magnetic material may be in loose 
form, that is, no binder is necessary. The entire 
space within the receptacle, both inside and out- 
side the tube, is filled with the comminuted mag- 

netic material and the atter is preferably pressed 
together sufficiently to hold the tube in a fixed 
position which is prefe -ably in the center of the 
receptacle. It is not essential, however. that the 
comminuted magnetic material be under heavy 
pressure. A special feature of the invention pro- 
vides a gap in the magnetic circuit where this is 
required. This is accomplished by inserting a dislc 
of non -magnetic material of the required thick- 
ness in the supporting tube. 
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A New "B" Battery Eliminator Unit for U. S. 
Merchant Marine Vessels 

BY JACK BRONT 
UTILITY, economy and efficiency have 

been the controlling factors in the 
development of a new radio unit for 
use aboard the merchant vessels of 

the United States Shipping Board. It was 
designed by Mr. Benjamin Wolfe, Radio 
Supervisor of the Pacific Coast for the Ship- 
ping Board, and developed by the Indepen- 
dent Wireless Telegraph Company. 

For use with receiving apparatus, the unit 
has eliminated the necessity for the opera- 
tion of "B" batteries in connection with de- 
tectors and amplifiers, and utilizes the free 
and abundant current available at the ship's 
light and power mains to serve the same 
purpose. Since it has been long desirable 
and plausible aboard ship to do away with 
"B" batteries, the new unit set will fill a 
long felt want. Especially on long voyages, 
"B" batteries are highly liable to disintegra- 
tion and polarization- despite the fact that 
they are held as reserves and no current 
drained from them. Replacements at ports 
and stock depreciation elsewhere in ware- 
houses or even aboard ship are eliminated 
and the ensuing economy and utility of the 
new unit accomplishes an advance over the 
old method of using the plate battery units. 

THE EQUIPMENT 
In detail, the mains leading to the unit are 

placed on the panel switchboard so that the 
voltmeter switch of the main set will connect 
across 60, and 120 volts of the emergency 
transmitter battery, or across the 110 -volt 
line leading directly from the ship's genera - 
tor. This gives a sufficient variation of volt- 
ages for introduction to the unit itself. 

In series with one leg of the unit mains, 
a 60 -watt lamp guards the apparatus from 
excessive current in the event of a short 
circuit, the ballast introduced in series, how- 
ever, affecting. the plate current in inconse- 
quential degree. 

Bridged across the unit mains beyond th 
ballast lamp is a battery of high capacity 
condensers, amounting to 8 microfarads. On 
each leg of the mains there are inserted the 
windings of a reaction coil of the filter. type, 
and which are made specifically for use 
with the UV -1215 type of Kenotron. 

Across the ends of the filter coils are con - 
nected high capacity condensers to total 4 
microfarads capacity. From this point a 
main lead goes to the positive connection 
for the amplifier. Starting from the same 
point another lead connects to a series of 
six 500 -ohm vitreous covered resistance 
units, each one incorporating a tap which 
leads to a terminal board. 

The further end of the series resistance 
unit connects to the other side of the 4- 
microfarad condenser, thus shunting the 
whole series resistance unit across the main 
leads which emanate from the voltmeter 
switch on the main panel. From the same 
point the common lead for the detector and 
amplifier mains runs to the audion cabinet. 

A lead from the positive connection for 
the detector tube may be adjusted at one of 
six different points on the terminal board, 

Emergency transmitter 
gallery- 6-0 k' each bank 

.- y T 

Voltmeter 

60watBallast lamp 

I 

Q 
ó 
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X500 Ohms each -= - 

118 Mfd. 

-I 1¢/71fd. 

The circuit diagram of the "B" battery eliminator panel unit. Either the line voltage of the ship's generator or the emergency transmitter storage batteries can be used for the "B" supply 
for the receiver. 

furnishing the following approximate volt- 
ages at the respective taps : 15, 25, 40, 50, 65 
and 80 volts. 

The unit, as a whole, is designed for wall 
mounting on a wood base and occupies a 
space of approximately 15x5x10% inches, 
which space will be found in a convenient 
place on the bulkhead. 

The condensers utilized in the unit are of 
the Kellogg type, and the vitreous resistances 
are manufactured by the Ward Leonard 
Company. 

Using this Unit, the variations in the poten- 
tial from the ship's generator armature are 
efficiently smgothed out so as to be absent, 
even though six stages of amplification are 
employed in reception, thanks to the careful 
design and development of the unit. 

Such improvements as those of the type 
illustrated herewith are highly welcome 
aboard ship and tend to make the operator 
more efficient and traffic more dependable 
in the important business of carrying on the 
correspondence of the nation's merchant 
fleet. It is hardly necessary to point out 
that, while radiophone developments are 
going forward with leaps and bounds to 
satisfy the enormous demands of the enthu- 
siastic radiophone public, nevertheless devel- 
opments, improvements and new departures 
are being daily added to commercial radio 
telegraphic apparatus for the control and 
guidance of merchant vessels and land sta- 
tions, upon which former vessels depends a 
great part of the prosperity of the nation, 
due to the status of imports and exports. 
Our ocean freighting fleets are, all in all, 
equipped with the finest and most efficient 
radio telegraphic apparatus of the entire 
world, thanks to the untiring efforts of wire- 
less companies and merchant fleet officials 
to promote, maintain and adopt the newest 
in apparatus of every description. 

This Union Business 
By HOWARD S. PYLE 

SOME of us have watched with amuse- 
ment the increasing frequency of let- 
ters to the editor and bold suggestions 

in articles relative to the possibility of re- 
viving the old United Radio Telegraphers' 
Association, or the formation of a new or- 
ganization with similar purposes. It would 
appear that this is more or less idle chatter 
and outside of some agitation accomplishes 
no useful purpose. If commercial radio 
telegraphers really are desirous of an organi- 
zation to protect their interest (and it is 
sadly needed), why not lay the cards on the 
table, dig up a few strong -willed leaders who 
are capable of making at least a start in 
organizing the fraternity, and make an honest 
effort to accomplish more than just an ex- 
pressed desire for organization? 

Just by way of starting a train of thought, 
and it is hoped, possible action, I would like 
to present the following facts relative to 
the organization in effect among the Cana- 
dian radio telegraphers which has satisfac- 
torily accomplished its purpose since Octo- 
ber 1, 1923. While probably as a whole it 
is not entirely acceptable to the American 
commercial radio telegrapher, the outline of 
the agreement existing between our Cana- 
dian cousins, their employing company and 
the Commercial Telegraphers' Union of 
America should certainly offer an excellent 
working basis for the American operator 
to use as a foundation. 

CANADA'S PLAN 
The Canadian agreement is between the 

Marconi Wireless Telegraph Company of 
Canada, Ltd., and the Commercial Teleg- 
raphers' Union of America. This, of course, 
would not work out in the United States, 

(Continued on page 1702) 
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THIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions sor the benefit of all, but we can 

publish only such matter as is öf sufficient interest to all. 
1. This Department cannot answer more than three questions for each correspondent. 
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 

3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mail free of charge. 
4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail considerable research work, intricate calcu- 

lations, patent research, etc:; a special charge will be made.- Before we answer such questions, correspondents will be informed as to the price charge. 
You will do the Editor a personal favor if you will make your letter as brief as possible. 
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Short /y 
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- -- /Vearrod077 _ imposed on the carrier wave emanating from the 

II 
//leg imposed c transmitting antenna. We do not believe your 

Reftexed - UV /99 crystal was oscillating. 
-UV -799 Mt-199 + Receiving sets in your neighborhood sufficiently 

--'...L'- 
close to effect your antenna may have been tuned 
to signals you heard, and re- radiated to your aerial. 

.00025 n - = .- C.W. signals radiated by local oscillating receivers 
.5. 

I I 
B`... may be heterodyning with the transmitting station 

waves you mention, producing a beat which would 

J _ be audible when rectified by your crystal detector. 
.0005 f i Is it not possible that the signals which you 

refer to as being those of a continuous wave trans- 
mitter, may have been the signals of a station 
transmitting I.C.W. (interrupted, continuous 
waves) ? .[_.00025 /meq. Q. 2. How is a pickle bottle coil constructed? 

.0005 A. 2. The construction of these coils is described 
on page 1178 of the January, 1925, issue of RADIO 
NEWS. 

Q. 3. Is it possible to construct a non -radiating 
regenerative receiver? 

A. 3. It is possible to construct regenerative re- 
ceivers that will radiate only from the inductances 
and not from the aerial. The entire system is thor- 
oughly described in the article "Non- Radiating Re- 
generative Receivers," on page 496 of the October, 
1924 issue of RADIO NEWS. 

Q-208.9 
The Ware Type T, reflexed, two- control Neutrodyne. Only one stage of radio frequency 
amplification, neutralized, instead of the usual two stages. An unusual way of employing 

a single circuit jack, to tap the reflexed stage output, is shown. 

REFLEXED NEUTRODYNE 
(2089) Mr. P. Cherubini, Rahway, N. J., asks: 
Q. 1. Kindly show the circuit of the Ware Type 

T Neutrodyne that uses three UV -199 tubes. 
A. 1. The circuit to which you refer will be 

found in thèse columns. Standard neutroformers 
may be used. A very satisfactory unit for coil "A" 
may be made by wincing 45 turns of No. 22-D.C.C. 
wire on a three -inch tube. This coil may be tanned 
eight and 16 turns from the filament end. Unit 
"B" may be made by winding 50 turns of the same 
size wire on another tube of the same size. One or 
two layers of Empire cloth are wound over this 
secondary winding (a tap for the neutralizing con- 
denser connection may be taken about 20 turns 
from the filament end of this coil), and over this, 
near the filament end, is wound the primary which 
may consist of about 16 turns of the sane size wire. 

The first radio frequency tube is reflexed and the 
out -put of this tube is tapped by the jack connect- 
ed to the primary of the last audio frequency 
transformer. The out -put of the three tubes is 
secured by plugging into the jack in the plate 
circuit of the last tube. 

This set is designed for best operation with 
UV -199 tubes. It is necessary that the two induc- 
tances he placed in non -inductive relation to one 
another and that extreme care be taken in the 
construction of the set, in order to keep the coup- 
ling between wires and instruments at a minimum. 

Poor results will be experienced if standard 
sockets are used with adapters; low capacity, ÚV- 
199 sockets are required. 

A reflexed Neutrodyne is a difficult receiver to 
construct without factory facilities. 

Q. 2. Referring to the "Z ", circuit on page 687 
of the November, 1924, issue of RADIO NEWS. Kind- 
ly check these values. C -1, C -2 and C -4, .0005 mfd. 
variable condensers in shunt to spiderweb or lat- 
tice wound coils of the Journal One -Knob, or Fresh- 
man variety ; C -3, .0005 mfd.; C -5, .00025 mfd.; 
Resistance R, one megohm ; R -1, two megohms. 

A. 2. The above constants will be satisfactory 
for experimenting to determine the values most 
suitable for your particular conditions. 

Q. 3. Can an air core transformer with a ratio 
of 1:1, with the secondary tuned by a variable 
condenser, be used as windings, L -2, L -3, L -4 and 
L -5? 

A. 3. We believe that such construction would 
cause strong oscillation, due to too many turns in 
the primaries. The construction described in the 
answer to the first question will probably be found 
suitable. 

SHORT WAVES 

(2090 Mr. Morris H. Clayton, Philadelphia, Pá., 
asks: 

0.1. Would you recommend using a Gen -Win 
short wave coupler for the reception of stations 
around 100 meters? 

A. 1. This coil should prove satisfactory. 

Q. 2. What circuit would be satisfactory, using 
two or three tubes. 

A. 2. See circuit No. 54 of the "Radio Hook - 
Ups" appearing in the October 1924 issue of RADIO 
NEWS. Also see circuit No. 67 appearing in the 
same department of the December, 1924, issue. 

Q. 3. What is the winding formula? 
A. 3. Primary, six turns; secondary 14 turns 

and tickler 16 turns. The secondary is shunted by 
a condenser of about .0005 mfd. capacity. The pri- 
mary is in solenoid form. The primary is bare No. 
14 wire silver plated to prevent corrosion. The 
secondary is No. 18 D.C.C. wire, stagger wound. 
The tickler is No. 18 D.C.C. wire spiderweb wound. 

NON -OSCILLATING REGENERATIVE 
SET 

(2091) Mr. E. Bonavia, Victoria, B. C., asks: 
Q. 1. Several times of late I have been listening 

to the local broadcast station with a crystal tuner, 
and while they were standing by with the gener- 
ator running I have been able to tune in distant 
broadcasting stations and C.W. signals quite dis- 
tinguishable that I could not hear before. Is my 
crystal oscillating? If so could you kindly explain 
how this happens? - 

A. 1. The reception you mention may have been 
the result of several causes. The operator at the 
broadcast station whose duty it is to keep ' -_a eón- 
stant watch by listening in with a receiving 'sett 
may have been tuning to the stations you heard. 
A re- radiation of .these signals may have been 
picked up by the transmitting aerial and super- 

I 

Sec 

Pri. 

SUPER -REGENERATION 
(2092) Mr. Boyd Wilson, Toledo, Ohio, asks: 
Q. 1. Do double grid tubes operate as well as 

single grid tubes? 
A. 1. In the main, no. There are circuits where 

double grid tubes are of greater value than single 
grid tubes. The principle of the double grid tube 
is correct, but the great majority of these tubes are 
not made as perfectly as the three element tubes. 
The special construction of the better known three 
element tubes is not available to the present manu- 
facturers of four element tubes. 

For experimental purposes, the available four ele- 
ment tubes will usually be found satisfactory. 

Q. 2.. Is it possible to use Super- Regeneration 
on the short wave -lengths? 

A. 2. It has been found that Super -Regeneration 
on the short wave -lengths seems to be a consider- 
ably better proposition than Super- Regeneration on 
the regular amateur or broadcast wave- lengths. 
The standard circuit will be found in these 
columns. The circuit used-is that of the standard 
regenerative receiver with the addition of the coils 
DL -1250 and DL -1500, with their accompanying 
capacities. These two honeycombs are in variable 
inductive relation. When receiving short wave- 
lengths between 50 and 110 meters for the primary, 
six turns of No. 20 D.C.C. wire wound directly 
over the secondary will be satisfactory. The sec- 
ondary may consist of about 1.5 turns of No. 24 
D.C.C. wire wound on a three -inch form. It will 
be advisable to use some special form of low loss 
winding, such as the pickle bottle, spiderweb, honey- 
comb, lattice, or Morecroft type. 

The winding method for the latter form of coil 
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Q-2092 
Super- regeneration, oar regeneration, at short wave- lengths? By a slight change, the experi. 
menter has either available, at will. We will welcome reports, addressed to this department, 

on reception conditions in various parts of the world, at short wave -lengths. 
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is similar to that shown on page 55 of the July, 
1924, issue of RADIO NEWS. Howeeier, the method 
of using insulating strips should be applied to the 
secondary winding as well as to the primary wind- 
ing. The tickler may be wound on a solid tube in 
a manner similar to the primary coil construction 
shown in the above mentioned article. 

An amplification of this circuit will be found 
on page 32 of our contemporary magazine, QST, 
for October, 1924. 

Q. 3. Is it possible to use a .0005 mfd. 
grounded -frame condenser, to eliminate capacity 
effect, as the oscillator condenser of the Tropa- 
dyne, instead of the usual .001 mfd. variable con- 
denser? 

A. 3. Yes. Instead of the usual 20 to 24 turns 
of No. 20 S.S.C. wire, for the plate, and 29 turns 
for the grid (3" tube), use 20 turns of No. 24 
S.S.C. wire in the plate and 51 turns in the grid. 
Tap in the center. A standard two -coil (or a three - 
coil, if the primary is left unconnected), vario- 
coupler may be used with increased efficiency. The 
fixed resistance should be between / and 
megohnt. 

FINE SUPER -HETERODYNE RESULTS 
(2093) Mr. Joseph Anvil, Oxford, Ohio, asks: 
Q. 1. What would be considered good operation 

of a Super I-Ieterodyne? 
A. 1. It is difficult to answer your question. 

Location, regardless of the set used, is a very im- 
portant factor in determining the results with a 
set. We should say it was functioning satisfactorily 
if a set employing three stages of intermediate fre- 
quency amplification will operate the loud speaker 
on only the detector, when only a coil three inches 
in diameter is used as the pickup device, receiving 
the signals from stations located within a radius 
of 100 miles and having a power of about one 
K.W. Also, it should be possible to operate the 

L Brood 3óio UV-199 
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UV-/99 

A 

Q -2094 
Voltage step -up through the use of two -coil transformers, and tuned grid circuits without 
condensers, are outstanding features of this receiver. Loud speaker reproduction of local sig- 
nals, and loud headphone reproduction of very distant stations, using only dry cell tubes, is had. 

tion of opposing or assisting fields, resulting in a 
wave -length control. These transformers are varied 
in conjunction with the tuning condenser. By the 
use of these transformers, high amplification is 
liad at one desired wave -length, without the usual 
requirement of considerable space for variable con- 
densers. 

Although no condenser is shown, it -might be 
advisable to shunt a .001 mfd. fixed condenser 
across the primary of the first audio frequency 
transformer. 

This circuit may be used to include any make 
of fixed radio frequency transformers, although 
results will not be as good as when the secondaries 

"C" battery potential, but no "C" battery. Seemingly paradoxical, explained by the resistance 
in series with the "B" battery supply. The voltage drop is at negative potential. 

loud speaker so that signals are clearly understand- 
able in a large room, using a loop aerial about 
two feet in diameter, receiving the programs broad- 
cast by a 1 K.W. station 1,000 miles away, using 
only the detector output preceded by three stages 
of intermediate frequency amplification. No aerial 
or ground should be used for this test. 

Q. 2. What is the color code of Rasco radio 
frequency transformers? 

A. 2. Blue, outside primary; red, inside prim- 
ary; orange, outside secondary; green, inside sec- 
ondary. 

Q. 3. Does it make any difference, at amateur 
or broadcast wave -lengths, whether the variable 
condenser across an inductance is connected close 
to the inductance, or some distance from the in- 
ductance, granting that mechanical reasons make it 
necessary to place the coil at a greater -than -usual 
distance from its two connections to the tube? 

A. 3. It would be more desirable to place the 
condenser at the greatest distance from the coil, 
so as to include as much of the coil leads in the 
oscillatory circuit tuned by the condenser, as pos- 
sible. Otherwise, high frequency parasitic oscilla- 
tions may be generated by reason of the inductance 
and capacity furnished by the leads not included 
in the tuned circuit. The effect of these oscil- 
lations is not always noticeable. The shorter the 
wave -length, the more pronounced these effects be- 
come. In transmitting circuits, these oscillations 
are often easily detectable, where the above pre- 
cautions have not been taken, sometimes causing 
inoperation of the set. 

NEUTRODYNE DATA 
(2094) Mr. Franklin J. Angevine, Dayton, Ohio, 

asks: 
Q. 1. What is the diagram of connections em- 

ployed in the Boonton Light Four receiving set 
(portable) ? 

A. 1. The circuit of this set will be found in 
these columns. UV -199 tubes are used throughout. 
Ballentine variotransformers are used in place of 
the usual fixed transformers. These transformers 
are so constructed as to be variable in wave -length 
in a manner similar ti, the variometer. The prim- 
ary is in two parts, as is the secondary. One -half 
of each winding is variable in inductive relation to 
the remaining half. This enables the determina- 

are tuned in sonic manner. If desired, standard 
air -core radio frequency transformers designed to 
be tuned by means of shunt variable condensers 
may be used in place of the two Variotransforniers. 

The aerial tuning transformer may be of stand- 
ard type. A regular variocoupler would be satis- 
factory. The primary may be untuned, as shown, 
or not, as personal wishes dictate. 

The weight of the outfit, with batteries and 
all, is in the neighborhood of 20 pounds. 

Q. 2. Is there any way of increasing the effi- 
ciency of a Neutrodyne that is neutralized and 
functioning well, without adding tubes? 

A. 2. Try connecting a crystal detector in the 
lead to the grid of the detector tube. A fixed 
crystal detector, known to be sensitive, would be 

the most convenient to use. Some experimenters 
find that a fixed condenser in series with the aerial 
will improve the quality of reception, even though 
the primary is untuned; the value is in the neigh- 
borhood of .006 nifd. capacity. 

If the radio frequency stages are connected to 
the sanie rheostat as the detector or audio fre- 
quency stages, better results will be liad, although 
it increases the number of controls, by using a 
separate rheostat for the radio frequency tubes; 
one rheostat will be sufficient. A 20 -ohms one will 
be satisfactory. 

Locals will be received with less distortion and 
less interference, if the first radio frequency tube 
is removed from the socket. All sets will not re- 
3pond to this treatment, but most sets will. If 
separate rheostats are used for each radio fre- 
quency stage, the filament of the first tube may be 
"turned out ". Distant stations are seldom Beard 
with this arrangement. 

Do not forget the by -pass condenser from the 
plate of the detector tube, to "A" minus; .05 
mfd. is usually about right. A' resistance variable 
between 25,000 and 250.000 ohms, in shunt to the 
secondary of the first or second audio frequency 
transformer often improves the quality of ampli- 
fied signals, in addition to acting as a volume con- 
trol. This is due to the imposed load being con- 
trolled and adapted better to the conditions of the 
particular amplifier used. 

Q. 3. What is "Toll Broadcasting "? 
A. 3. Broadcasting by rental agreement. Some 

stations charge a definite suns for a definite period, 
for the use of the broadcasting station and its 
personnel. 

CONDENSER DATA 
(2095) Mr. G. H. Lynch, Plano, Texas, asks: 
Q. 1. What is a "grounded frame" condenser? 
A. 1. A condenser having both movable and 

fixed plates entirely insulated from the frame. The 
frame may thus be grounded, without materially 
affecting the operating characteristics of the con- 
denser. If the frame is connected to the point of, 
lowest potential, no capacity effect is possible. 

Q. 2. What is a "grounded rotor" condenser? 
A. 2. A condenser whose movable plates are 

connected to the frame. The capacity effect pos- 
sible is governed by the circuit, since it is not 
possible to place the frame at a potential lower 
than the potential of the movable plates. 

Q. 3. What is the `square law" of variable 
condensers? 

A. 3. That the change in capacity is directly 

Q-2096 
The latest Flewelling circuit. The frame of the variable condenser, insulated from both sets 
of plates, is grounded. Thus hand -capacity, otherwise present, is eliminated. It is essential 

that very efficient variable leaks be used. 
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O Rotor 

proportional to the change in the relation of the 
movable and stator plates. 

TWO NEW CIRCUITS 
(2096) Mr. Manuel Smith, Plainfield, N. J., 

asks: 
Q. 1. Is it not possible to use the "B" battery 

to supply a "C" potential? 
A. 1. The method is shown in these columns. 

At first glance, one is inclined to believe that the 
potential applied to the grids will be positive us 
polarity but a little study of the circuit will shgw 
that this is not true. The by -pass condenser is 
quite essential. A common "A" battery may be 
used, but it is advisable to use a separate 'B" 
battery. 

Q. 2. \Vhat is the new Flewelling circuit? 
A. 2. This circuit will be found in this depart- 

ment. It is essential that resistance "R" tae 
smoothly variable over a wide range. A Bradley - 
leak will be particularly suitable. A Turuit would 
also be satisfactory, in some cases. Hand -capacity 
is very pronounced, when adjusting the value of 
this leak. For that reason the unit should be so 
placed and mounted as to be adjustable through 
an insulating control rod. 

Since both the movable and stator plates of the 
variable condenser are at higher- than -ground po- 
tential, capacity effects will be very objectionable, 
when tuning in, unless grounded -frame condensers 
are used, or some form of remote control of the 
standard type of condensers is possible. 

No aerial and ground are used with this set. 
The rotor and stator of the tuning unit both 

contain 50 turns of wire. A low -loss form of wind- 
ing is very necessary. Two 50 -turn spiderwebs 
will be satisfactory, one being in variable induc- 
tive relation to the other. 

Note the large size of the detector grid con - 
conder. 

A continuous, high -pitched whistle should be 
heard when the set is operating properly. This 
is the "variation frequency" characteristic of super - 
regenerative receivers. Since no aerial and ground. 
are required, radiation from this receiver is very 
slight. 

HAND CAPACITY 
(2097) Mr. Martin W. Allison, San Angelo, 

Texas, asks: 
Q. 1. I have a home -made regenerative receiver, 

using a Peerless coil. A zinc shield is used. How 
can extreme body capacity be eliminated? 

A. 1. You do not state whether the capacity 
effect is most noticeable from condenser or coil. 
If front the former, try reversing the leads; the 

An unusual circuit. Note that 
only one condenser is required 
for tuning. This is a circuit 
which the experimenter will wel- 
come. It might be classed as a 
push -pull system, where feed- 
back is produced (lowering the 
resistance of the grid circuit) 
at one -half cycle, and detection 

at the other half cycle. Q-20.98 

rotor plates should connect to the point o. lowest 
potential (usually the filament). If from the lat- 
ter, try reversing the leads to the coil rotor. Try 
grounding the filament circuit. It may be advis- 
able to use a grounded -frame condenser. 

Q. 2. Using a WD -12 tube in a Cockaday cir- 
cuit, the range seems to be narrow, as only KFKX 
can be heard; how can the range be increased? 

A. 2. That question, too, is not definite. The 
23 -plate condensers you are using should result in 
quite sufficient wave -length range, unless one or 
both condensers short- circuit at some positions of 

5 Tube /0 Henrys 
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Q. 3. Would a UV -199 tube function better in 
the above circuit? 

A. 3. Not unless your trouble is tube trouble. 
Tube for tube, we do not believe you would find 
much difference between the operation of either 
tube, as a detector, in the Cockaday circuit, if both 
vacuum tubes are good. 

AUGMENTOR CIRCUIT 
(2098) Mr. Lee W. Gaines, Steubenville, Ohio, 

asks: 
Q. 1. What system of connections is used in the 

"Augmentor" circuit of Francis Hoyt? 
A. 1. The diagram of concoctions is shown in 

this department. 
On a tubé three inches in diameter wind 12 

turns of No. 20 D.C.C. wire, to form coil "A ". 
Coils "B" and "C" are about the same, viz: 25 
turns of No. 22 or No. 24 D.C.C. wire wound on 
the sante tube as primary "A ". Coils "B" and 
"C" are placed either side of coil `A" but sep- 
arated about one or two turns. Rotor "D" may 
consist of a spiderweb or a cylindrical winding 
of about 30 turns, on a tube 2% to 2% incites in 
diameter. 

Since both the movable and stator plates of the 
variable condenser connect to points of high po- 
tential, it is not possible to eliminate hand capacity 
by grouding any part of the ordinary variable 
condensers. Grounded rotor condensers are no dif- 
ferent, in this respect. Grounded frame conden- 
sers, however, will be entirely free from capacity 
effect. 

Although not shown in the original diagram, it 
may be advisable to connect a variable condenser 
of .001 mfd. capacity across the primary of the 
first audio frequency transformer, as shown by the 
dotted lines. 

This circuit resolves itself into one stage of 

550V 
A.C. 

28Mfd. 
Mershon 

/0 Henrys 
! 

A standard current supply circuit. Plate voltages up to about 100 are obtainable. The parts, 
being in limited demand, are not purchasable in most radio stores, but can be obtained from 

the larger companies. 

the plates. Test for this by means of the usual 
battery -headphones- condenser series connection. 
You may have a poor tube. Try it in a standard 
regenerative circuit. If more than a single dry 
cell has been connected to the tube (the cells 
being in series), your tube has probably lost its 
property of filament electron emission. Leaving the 
tube lit for a few hours, with the "B" battery 
disconnected, may restore the tube to its former 
standard of performance, but we doubt it. 

Due to the slight amount of data furnished, 
we find it most difficult to determine just why 
your set does not perform more satisfactorily. 

Vary the plate potential. Finally, try another 
grid condenser and another leak. A variable one 
may be of benefit. 

.0005 

Loud.SPea/ker 
m" 1f 

0-2099 
Radio frequency amplification added to a regenerative receiver. This is possible only through 
extremely careful design and construction. This circuit shows how to do it. There are other 

features to this circuit, the Browning- Drake, as well. 

tuned radio frequency amplification, detector, and 
one stage of audio frequency amplification, with 
variable coupling (the rotor) between the radio 
frequency tube and the detector. 

Q. 2. Would there be an increase of volume by 
using direct aerial coupling, instead of inductive 
coupling? 

A. 2. Yes. But tuning would be more broad. 
Q. 3. Why are not Neutrodyne receivers on the 

market having three, four or five stages of radio 
frequency amplification? 

A. 3. The construction of -such sets has been 
accomplished in the laboratory, but there are too 
many variable elements to make such a set a suc- 
cessful commercial proposition. Titis is in addition 
to the greater difficulty of quickly adjusting the 
additional tuning dials, were one dial retained to 
tune each stage of radio frequency amplification. 

"B" SUPPLY VIA "S" TUBE 
(2099) Mr. James Nall, Washington, D. C., 

asks: 
Q. 1. Can an "S" tube be used in a circuit 

for supplying "B"' potentials for detector and am- 
plifier? 

A. 1. We are showing a circuit employing the 
Amrad "S" tube, and Mershon electrolytic con- 
densers of very high capacity. Resistances "A ", 
"B ", "C" and `D" total 19,900 ohms. Unit "A" 
consists of six resistances, each of 1,400 ohms. 
Unit "B" consists of four resistances, earls of 125 
ohms. Unit "C" is 1,000 ohms and unit "D" is 

10,000 ohms. Lavite resistances should be entirely 
satisfactory. Any inquiries .on this circuit should 
be accompanied by a stamped return envelope. 

Q. 2. What is meant by the expression, "direct- 
ing traffic "? 

A. 2. The "traffic" referred to is the code mes- 
sages transmitted and received by commercial and 
amateur operators. Anyone appointed to determine 
the most expeditious method of disposing of the 
messages received and -transmitted by the various 
stations, is spoken of as "directing traffic ". 

Q. 3. What is the Browning -Drake circuit? 
A. 3. The Browning -Dráke circuit. shown in 

these columns, is seen to incorporate one stage of 

(Continued on page 1760) 
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Radiotron WD -11. 
The ideal dry -cell 

tube. 

4° Pr Radiotron WD -12. 
The standard base 

dry -cell tube. 

For Diflance en-i- 

the tube is important 
Radiotrons WD -I1 and WD -12 
are the same except for the base. 

Radiotron WD -12 has a stand- 
ard navy type baie. Use it to 
change your set to dry battery 
operation. Ask your dealer today. 

This symbol of 
quality is your 

protection 

Radio reception is not only a question of power, but 
of sensitivity to weak signals -and clear amplifica- 
tion. Radiotrons WD -11 and WD -12 are sensitive 
to the extremely feeble signals from distant stations - are silent in operation -and economical. They 
are famous for radio frequency amplification as for 
audio frequency -and detection. Get genuine 
WD -11's or WD -12's. Look for the name Radio- 
tron and the RCA mark. 

233 Broadway, New York 

Radio Corporation of America 
Sales Offices: 

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

Radiotron 
REG. U. S. PAT. ' OFF. 
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RADIO CROSS-WORD PUZZLE 
By HUGO GERNSBACK 
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U. S. Bureau of Standards Bulletin proves 
that silver has lower series resistance than 
any other metal. Another known fact is 
that radio frequency currents travel on 
the surface of wire. Therefore, if surface 
conductivity is increased, the set employ- 
ing the wire will be made more efficient. 

GEN -WIN Low Loss Tuner 
employs an aperiodic primary of special 
silver plated copper wire. Condenser 
tuned secondary and self supporting 
spiderweb tickler are also of latest low 
loss design. A GEN -WIN Low Loss 
Tuner will enable you to build the most 
efficient reflex or regenerative set ever 
designed, both for DX and local reception. 
They are unconditionally guaranteed. 
With each tuner you get a complete set of detailed 
blueprints (full size panel pattern, instrument lay - 
out and picture wiring diagram) for latest Gen- 

f Win Low Loss Set. Separately 50e. Write for 
descriptive circular, Dept. RN 325. 

.00 

At Dealers 
or sent postpaid. 

GEN -R'IN Short Wave Tuner as used in circuit, 
described in February RADIO NEWS, 51.00. 

" using 3 UV -199 tubes (detector 
and 2 step) -, I have heard KGO, 
Oakland, Calif., on the loud speaker 
twice. At times -KGO could be heard 
throughout a three -room apartment 
distinctly." 

ANSWER WILL APPEAR 
HORIZONTAL 

1 -A prefix meaning upon. 4- Scattered in all directions. 
7 -A female. 

10 -A new art. 
12- Movable element in radio parts. 
14-Linseed. 
15 -Used with vacuum tubes. 
19 -A three -tube radio set. 
20 -Each (ab.) 
21- William, King (ab.) 
22- Confined in number. 
23- Morning (ab.) 
25 -A Famous Radio Magazine (ab.) 
26 -Radio League (ab.) 
27- Voltage applied. 
29-Radio crystals. 
31- French abbreviation for wireless. 
33- Father of the telegraph. 
34- Positive pole of battery. 
36 -East Side (ab.) 
37 -A poisoned morsel. 
39 -A point of compass (ab.) 
40 -Radio Bug (ab.) 
42 -Unit of electrical capacity. 
44 -Ounce (ab.) 
45 -Part of electrical apparatus. 
46 -A new radio circuit. 
47- Swedish sand ridges. 
48- Force. 
50 -A printing measure. 
51 -A state in U. S. (ab.) 
53 -The God Pluto. 
54 -A small fresh -water fish. 
56 -What you tune with. 
59- Standard of measurements. 
61 -A switch (ab.) 
63- Unwelcome loud speaker sound. 
64- Mineral. . 

65- Positive and Negative (ab.) 
66 -Like. 
68 -+ Terminal (ab.) 
69 -A beverage. 
71 -Union League (ab.) 
72- Receiver of free tickets (ab.) 
73 -Stove chamber. 
75 -A radio. outfit. 
76- American city. 
78 -Radio wave measure. 
SO-Necessary to hear radio. 
81 -A quadruped. 
82- Variable resistances. 
83- Georgia (ab.) 

IN THE APRIL ISSUE OF RADIO NEWS 
VERTICAL 

1- Period. 
2 -A part of radio outfit. 3- Conception. 4- Buyer's option (ab.) 
5 -Radio receiving instrument. 6- Transformer (ab.) 
7 -A heavenly body. 
8 -A loud speaker part. 9- Before. 

11 -A pronoun. 
13 -Outer winding (ab.) 
15 -Metal used in radio. 
16 -Tuned frequency (ab.) 
17- Opposite compass points. 
18- Cotton thread. 
21 -Used for connections. 
24-Cry of catwhisker's owner. 
26- Telephones. 
27- Slang term. 
28- Compass point. 
29- Outdoor aerial (ab.) 
30 -A state in U. S. (ab.) 
32 -A famous radio inventor. 
33 -A radio manufacturer. 
35 -A chemical ferment (pl.) 
37 -Name of a Neutrodyne set. 
38 -Lower part of radio instruments (pl.) 
41 -Radio wire. 
42 -Fool. 
43- Locust. 
44-A lyric song. 
49- Radio. 
51 -A type of aerial. 
52 -Radio voltaic element (ab.) 
54 -Where radio currents enter. 
55- Tuning indicator. 
57 -Naval radio (ab.) 
58- Chemical element (ab.) 
59 -A pronoun. 
60- Initials of an American President. 
62 -Radio vibration. 
65 -Radio sound receptor. 
67 -Radio outfits. 
69 -A radio battery (ab.) 
70 -Ells Scotch (ab.) 
72- Medicinal substance. 
73- Medical term suffix. 
74- Compass point. 
76- Preposition. 
77 -Done. 
79- Railroad (ab.) 
80- Steamer (ab.) 
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/ There's more life in 
Eveready Batteries 

EVEREADY HOUR 
EVERY TUESDAY AT 9 P.M. 

For red radio enjoyment, tune in the 
"Eveready Group." Broadcast -darough 
stations 
W E A F New York W F I Phihdelphia 
W J A R Providence W C A E Piturgh 
WEEI Boston WGR Butz lo 

BUY Eveready "B" Batteries and you get elec- 
tricity in its surest, safest and most compact form. 
They reduce your operating expense New de- 
velopments in the Union Carbide and Carbon Re- 
search Laboratories, Inc., have been converted 
into new manufacturing processes in the Ever- 
eady factories. Good as they always have been, 
Eveready "B" Batteries are much better today. 

The Eveready achievement of giving you more 
hours of "B" Battery service for less money has 
cut the cost of running receivers in -half, and in 
some cases the new Evereadys make "B" Battery 
expense only a third of what it used to be. 

There is an Eveready Radio Battery for every 
radio use. 

Manufactured ad guaranteed i., 
NATIONAL CARBON COMPANY, 

Head-quarters for Racro Battery Information 
New York San Francisco 

Canadian National Carbon Co., Limited, Toonto, Ontario 

Ns. 7111. 
1 q-volt 

Dry Cell 
"A" 

Battery 
or all 

d7y cell 
tubes 

Radio Batteries 
-they last longer 

No. 770. 
45-volt 
Extra 
Large 

Vertical 
fonheavy 

duty 
Price 
$4.75 

Na. 712. 
45-iktt 
Large 

Verti:cl 
Price 
$3.75 

No. 771. 
4% -volt 

Battery 
improves 
quality, 

saves"B" 
Batteries 

ILG %JUL, 
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Hours of Delight 
THIS beautiful, compact re. 

ceiver will do EVERYTHING 
that can be expected from a much 
higher -priced set. Add to this the 
fact it is a LICENSED NEU- 
TRODYNE and you have the 
reason for its tremendous popu- 
larity. 

Wonderfully clear tone, 
volume and power- deliv- 
ered by FIVE tubes -con- 
trolled by only TWO ad- 
justments -and manufac- 
tured by a Corporation 
with 10 YEARS' EX- 
PERIENCE IN THE 
RADIO INDUSTRY. 

Ask your dealer for a demonstra- 
tion and do not be satisfied with 
something "just as good" until 
you see or hear this AMRAD. 

Five features of this delight- 
ful and technically correct Set 
are detailed in Folder 520 sent 
on request. where may we 
mail it? 

M° 
ra E 

= 

T1EUTROD1JIÌE 
`(he Vice of ffzetz"' 

NIEMAN RFi DIDI®RESEARCH CORPORATION 

Medford Hillside, Mass. Dept.l>T N 
.=vmf.i.* 

CARTER Portable Jack 
For extending head set or loud speaker. 

75c The Screw terminals give a positive 

contact. The insulation is perfect. 
Sturdily constructed. Carter quality 

and workmanship throughout. 
Any dealer can supply. 

Takes any 
Standard Plug 

Just the thing to use for extending the 
Loud Speaker out on the sun porch, etc. 

In Canada- Carter Radio Co., Limited - 
Toronto, Canada. 

i 
Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 

Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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At the same time there is no denying the 
fact that a good regenerative receiver will 
pick up signals that are absolutely inaudible 
on a Neutrodyne receiver and the writer can- 
not see where Mr. Earnest disproves this 
by his travels and personal tests from station 
WEAY. 

The efficiency of any set, insofar as its. re- 
spouse to weak signals is concerned, is em- 
phatically not determined by any type or 
amount of audio frequency amplification, 
and a given signal as the detector output 
of any set will be of the same intensity when 
amplified by the same audio arrangement. 
Therefore, Mr. Earnest's tests of two dif- 
ferent sets with different audio frequency 
amplification are absolutely worthless ` in 
comparing the actual detector output or the 
sensitiveness of the sets under test. 

Mr. Earnest, in his last paragraph, dis- 
putes himself when he begins with making 
a test "on a very weak signal from WEAY" 
and winds up . by having the signal "fill -the 
whole house." If Mr. Earnest thinks for a 
moment that a signal which will fill the 
whole house under two stages of audio am- 
plification is a "very weak signal," then we 
will have to excuse him and admit he is 
right, for a signal of this intensity will most 
assuredly appear better in every respect on 
a Neutrodyne receiver than on a regenerator, 
just as he says it did. 

Otherwise I will have to ask Mr. Earnest 
to build for himself a good regenerative re- 
ceiver without audio frequency amplification 
and a good three tube Neutrodyne receiver 
without regeneration or audio amplification, 
put a good pair of phones over his ears and 
convince himself once and for all that the 
regenerative receiver will pick up under- 
standable signals that the Neutrodyne re- 
ceiver will not respond to at all. Then if 
Mr. Earnest will build himself a two -stage 
audio frequency amplifier and use this same 
amplifier on both sets, he will find that he 
may obtain fair loud speaker reception from 
some signals on the regenerative set that 
are just below audibility on the Neutro- 
dyne. 

No, Mr. Earnest, my statement in para- 
graph five needs no correction, except pos- 
sibly to more fully emphasize the fact that 
the loss of regeneration to very weak sig- 
nals is not easily overcome, especially on 
wave- lengths below 400 meters, but your 
statement that a weak signal fills the whole 
house certainly does need correcting. 

A. L. GROVES, 
Brooke, Va. 

SHORT WAVE RECEIVERS AND 
STATIC ELIMINATORS 

Editor, RADIO NEWS: 
Your editorial in the November issue on 

short wave- lengths was timely and good. 

You say : "It is as yet more or less difficult 

to build receiving sets operating on such low 

waves -." Now, the writer, and no doubt 
thousands of other RADIO NEWS readers, 
would like to know just why this is true. I 
would also like to see this short -wave mat- 

ter given more attention in your excellent 
magazine. In looking over my back num- 
bers I find but one description of a short 
Wave receiver and that was published sev- 

eral months ago and doubtless many im- 

provements have been made since then. Give 

us more short wave hook -ups and give the 

fans a chance to get busy and listen in on 

some of the short wave stuff now being 

broadcast. 
On page 744 of this same November issue 

you publish a letter from a German corres- 
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The Most Lasting Front for a Radio Set! 
FORMICA is the most widely accepted material for radio panels, because it is the 

best and most uniformly efficient insulator; because it is by far the best looking 
material; because it is mechanically strong, and because all of its qualities of appear- 
ance, strength and insulating ability are as nearly permanent as anything made by 
man can be. 

The materials of which Formica is made are chemically inert - they are not in any 
way affected by weather or time. They will never craze or crack as the best varnish 
or lacquer ultimately will do. They never deteriorate. 

With few exceptions all the leading set makers use Formica because they know it is 
permanently satisfactory. 

Write for booklet, "What Formica Is." 

THE FORMICA INSULATION COMPANY 
4618 Spring Grove Avenue, Cincinnati, Ohio 

50 Church Street 
9 South Clinton St 
516 Caxton Bldg 
1142 Granite Bldg 
422 First Avenue Pittsburg, Pa. 
6 Beacon Street Boston, Mass. 

55 Calle Obispo Habana, Cuba 
289 Victoria St., Toronto, Ontario, Can. 

SALES OFFICES 
1026 Second Avenue 
1210 Arch Street 
708 Title Building 
585 Mission Street 
419 Ohio Building 
309 Plymouth Bldg 
Whitney Central Bldg. 

New York, N. Y. 

Chicago, Ill. 
Cleveland, Ohio 

Rochester, N. Y. 

.Minneapolis, Minn. 
Philadelphia, Pa. 

Baltimore, Md. 
.San Francisco, Cal. 
.....Toledo, Ohio 

New Haven, Conn. 
.. New Orleans, La. 

jFormica is used by 125 leading set makers. Ninety per cent of the 
sets in the shows this year had Formica parts. 

2 Formica will last forever. 

3 Formica in appearance is the finest of all panel materials and al- 
ways remains so. 

4 Formica's electrical qualities of every kind far exceed any possi- 
ble requirement. 

5 Formica has high mechanical strength and will not break in use 

6 Formica will not sag from heat or cold flow under pressure. It re- 
tains its dimensions. Everything you fasten to it stays tight and 
precisely where you put it. 

7 Formica panels are sold in neat craft paper envelopes that assure 
you that you are getting the genuine. 

Q Formica is one of the most widely used and most generally ap- 
O proved materials in radio. 

oRMICx. 
Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 

Hear the Formica band 
every Wednesday eve- 
ning from 9 to 10 Cen- 
tral Standard Time 
over WLW. 
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THE NEW MODEL C -7 
"The Rolls -Royce of Reception" 

MODEL 6-7 SUPER- HETERODYNE 
Wave- length Range, 200 to 575 meters. Dimensions, 40 in. x 8 in. x 8 in. 

Tube Arrangement: Regenerative Detector, Oscillator, 2 Stages Radio, Detector, 2 Stages Audio. 

Important Today 
THE EXPERIMENTERS INFORMATION SERVICE, Inc., has been recommending 
the Super -Heterodyne method of reception since the early part of 1922. In February, 
1923, a Super- Heterodyne of our design was installed on the S.S. Western World, pier 
1, Hoboken, N. J., in the cabin of Dr. Horatio Belt. On the voyage to Rio de Janeiro, 
Brazil, at a distance of 3,000 miles, southeast of New York, the entire Greb -Gardner 
fight was received from WJZ, with sufficient audibility for the entire cabin full of 
passengers to hear the bout, blow by blow, plainly. At 3,300 miles southeast of New 
York, an entire evening church service was received from Pittsburgh. At that time 
there was not another single firm advertising or advocating the Super -Heterodyne. 
Since then Mr. A. Ancieux, Engineer, Trarivia Elec de Arequipa, Arequipa, Peru, has 
reported consistent reception from KDKA, WDAP, WEAF, WGY and others, a 
distance of over 5,000 miles, using a Model "C" Super- Heterodyne. The Pratt & Brake 
Corp., of New York City, sent a Model C to Rio de Janeiro which received American 
broadcast station at a distance of over 7.000 miles. 

Practically all concerns now featuring Super- Heterodyne have copied our original 
Model C design, and to prove again that we are far in advance of competition, we 
present this Improved Model C -7 Super- Heterodyne as the Most Sensitive, Most 
Selective, and finest reproducing Broadcast Receiver that can be built. 

7 Tubes Give the Results of 10 
The Reason :- When regeneration is added to a one tube non- regenerative receiver, 

the increased amplification is about equal to adding two stages of tuned 
radio frequency amplification. Heretofore it has been impossible to add regeneration in the 1st 
Detector of a Super- Heterodyne and accordingly this has been a big loss. 

The new Model C -7 Super -Heterodyne has a special 1st Detector circuit with a split antenna 
inductance so arranged that normally the detector would oscillate continually. However, in 
addition, a neutralizing condenser is inserted in the circuit which gives absolute control of the 
oscillations to such an extent that the circuit can be adjusted to just below the oscillating point, 
as this adjustment gives the maximum regenerative amplification. The new circuit has a bias 
potential on the 1st Detector grid, in place of the usual grid leak and condenser, and this allows 
infinitely weak signals to be regenerated and heterodyned through the radio frequency amplifier, 
which an ordinary grid leak and condenser would block. On a weak signal the difference in 
sensitivity is very noticeable. Using a 22 -foot indoor antenna in the suburbs of New York loud 
speaker reception has been obtained front KGO, Oakland, California. A normal range of 2000 
miles is easily obtained on an average small antenna at night under average conditions. 

Original Blue Print showing all data, diagrams, circuits, details, etc., $1.00, postpaid. 

Experimenters Information 
Service, Inc. 

476 Broadway - New York City 
Designers of the Highest Class Radio Apparatus in the World 

New Book, "Modern Radio Reception," by Charles R. Leutz 
325 Pages, 200 Illustrations, Fully Bound, $3.00 Postpaid 

To the Radio Dealer 
Let us explain how you can make the sale of our publications a worth while, 
well paying part of your business. Every one that enters your store is a 

prospective buyer of RADIO NEws. RADIO NEWS will sell with little effort 
on your part. 

You may sell our publications on a single copy basis with a fine margin of 
profit or on a subscription basis with a generous commission allowance. 

Write now and prepare for the Fall and Winter trade 

Experimenter Publishing Company 
53 Park Place New York 
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pondent who claims to have eliminated static 
by running part of the aerial through a 
grounded lead pipe. This would be a beauti- 
ful solution of the static bugbear if it would 
work, but, unfortunately, like most of the 
static eliminators heralded from time to time, 
there is nothing in it. Anyone who experi- 
ments along this line will soon discover that 
the only effect such an arrangement gives 
is to reduce signal strength (and, of course 
static at the same ratio). I have found that 
an underground antenna helps reduce static 
of certain kinds perceptibly, although the 
energy received from such antenna is very 
minute and renders tuning very sharp and 
difficult to maintain'. Probably the scheme 
of reducing the "B" battery voltage ano 
using more audio frequency amplification 
would work as well as any for this purpose. 
However, the ultimate solution of static 
trouble is undoubtedly the short wave. As 
you have pointed out, the short waves also 
'io not fade and give DX reception in day- 
light. What more does the fan want? 

Respectfully, 
D. C. CANFIELD, 

East Canaan, Conn. 
(You will find an excellent article oto a 

short wave receiver in the present issue of 
RADIO NEWS. -Editor.) 

FROM ERNESTO DIAZ TO HIS 
"RADIO FRIENDS" 

Editor, RADIO NEWS : 

It was your courtesy to publish in the 
October issue of RADIO NEWS my inquiry for 
Radio Friends. I would appreciate very 
much the publication of the note below ; my 
answer to those who wrote me. 

RADIO FRIENDS 
Accept my thanks for your courtesy in 

answering my "Wanted -Radio Friends." To 
this inquiry I received 217 letters from all 
over the world- England, Mexico, South 
America, Virgin Islands, Cuba, Panama and 
the United States. It is impossible for me 
alone to handle such an amount of corres- 
pondence, so the best I can do is to thank 
you all heartily for your kindness in writing. 
Greetings from Porto Rico. 

ERNESTO DIAZ, 
Box 224, 

Caguas, Porto Rico. 

BROADCAST ANNOUNCERS, 
PLEASE NOTE 

Editor, RADIO NEWS : 

When you are sitting in front of your 
radio set, late at night, and hear the several 
powerful stations in New York and New 
Jersey sign off and leave that precious space 
of air silent and still, except for occasional 
static, you are so very much relieved that 
you let a large, deep and rolling sigh escape. 

"At last," you say, "they are gone and 
now I can try to tune in some real distant 
stations." 

While you are saying this, you slowly 
turn those all important dials with a rapt 
and absorbing expression focused on the 
set. You suddenly stop; you hear some 
music. 

"Ah 1 There's a station !" you exclaim. 
You turn a dial or two so as to bring 

it in louder. But no, it is impossible to get 
it any louder.. Your expression turns to 
anger. 

"There's that static !" you say with anger. 
"If I can't get that cleared away, I won't 
be able to hear the call letters." 

Good ! It has stopped. A man's distant 
but clear voice comes over the air. He 
starts to tell you what you have just heard. 

"The letters ! Why doesn't he say the let- 
ters ?" you demand anxiously. 

There he's telling what station it is now. 
"This is station ," he begins and you 

listen eagerly. But when he comes to the 
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TYPE 24 -RG2 
75/16 "x57/16 "x4 %" 

3500 Milliampere Hours 

A SUPER B BATTERY 
Designed for multi -tube sets, compact in size, large 
in capacity, this new "B" Battery offers you the 
following distinctive advantages: 

A one -piece crystal glass container affords you at 
all times a view of the interior. 
Easily recharged at slight expense. 
No leakage from cell to cell. 
Will not pump acid. 
Bird cage plates insure long life and steady 
reliable service. 
Large acid space requires less attention. 

THE WESTINGHOUSE UNION BATTERY CO. 
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 Co. 

Mexico City Buenos Aires and Havana 

WESTINGHOUSE 
RADIO 

"A;' "B" and "C" 

BATTE RIES 
www.americanradiohistory.com
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Stop Tube Noises 
Get Clearer Tone 

BEN 1N 
CLHIATONE SOCKET 

CLEARER RADIO TONE 

Shock Absorbing -- Spring Suspended 
Gives your set a chance to 
bring through everything 
that's in it. Tube holding 
element "floats" on per- 
fectly balanced springs. 
Keeps out mechanical 
shock and does away with 
so- called "tube noises." 
Spring aupporp are not 
affected by stil buswiring. 

genuine Bakelite. A very handsome Molded 
socket. 

parts of 

8645 For Standard Base Vacuum Tubes . « 

8646 For UV -199, etc., Tubes . . . . « 

Radio Battery Switch 
Lightest and neatest switch made. Mounts 
in single ¡A inch panel hole. No spacer 
washers required. Push -pull single con- 

tact features give positive contact. When 
it's in it's off, avoiding accidental cutting 
in el battery. 

No. 8640, $0.30 

$a 
a 

Keep your tubes sensitive 
only to the radio waves. 
Keep microphonic dis- 
turbances, due to jars 
and vibration out of the 
receiving set. The Cte- 
Ra -Tone Socket marked 
so great an advance in 
the mechanics of radio 
reception that it is the 
choice of the leading 
manufacturers of high - 
class sets, and is recom- 
mended by the foremost, 
engineers for their most 
popular hook -ups. Putin 
Cle -Ra -Tones and look 
for improvement in 
reception. You won't be 
disappointed. 

Radio Bracket 
Gets the wiring out of sight. Adaptable for standard 
cabinet mounting. See illustration below. No.8629, 
per pair, $0.70. 

Grid Leak Panel 
With the bracket, provides a safe, secure mounting 
for this important element. No. 8632, each, $0.15. 

rt 

Cle ..Ra -Tone Gang Socket and Mounting Shelf 
Simplifies construction of the larger receiving sets, and may he used with most 
of the latest hook -ups. Consists of Cle -Ra -Tone Shock -Absorbing Sockets 
attached to Bakelite mounting shelf with set of binding posts and markers. There 
is adequate space for mounting of accessory equipment. 

Standard UV -199, etc. Dimensions No. of 
VT Sockets °Z Sockets of Shelf Sockets 

8613 8603 71/4"x41/4'xV4, 3 $5.50 
8615 8605 171/4 "x41 /4'x1/4' 5 10.50 
8626 8606 171/4" x41/4' x1/4' 6 11.25 
8627 8607 171/4" x 41/4" x 1/4" 7 12.00 

Prices do not include Bracket or Grid Leak Panel 

Ask for Benjamin Radio Products at your dealer's or write us. 

Brackets and Grid Leak Panel 
extra, as shown above. 

Benjamin Electric Mfg. Co. 
120-128 S. Sangamon St., Chicago 

247 West 27th Street, New York 448 Bryant Street, San Francisco 

Overstock Bargains in 

NEUTRODYNES 
AND 

REGENERATIVES 
Below Cost 

Write for List R 

J. H. BUNNELL & CO. 
32 Park Place New York 

New Easy Way 
to Learn l CARTOONING 

You can now Quickly learn tom 
make comics, sport cartoons. ani- T- 
mated and serious cartoons. etc. 
Cartooning is lots of fun -and fun that 
pays big money! Learn cartooning at home 
;in spare time this amazing easy way. 

Send for Free Book 

Mail postcard or letter today for Free = 'g- 
Book on Cartooning. It tells all about this = ° 
sass method perfected by one of America's 
most successful cartoonists -also is filled 
with :nteresting facts about cartooning. 
.frail card TODAY! Give Age if under 16 

Nears. 

Washington School of Cartooning 
Room 1043C, 1113 -15th St. N.W., Washington, D. C 

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be 
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y. 
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letters he says then so fast that all you get 
is "W " something or other. And then 
the static begins again. It's useless to re- 
sidue listening. 

"Blankety - blank - blank - blank announcer. 
S'fine way to announce a station! Spills 
them out so fast you can't understand one 
letter ! And after all my patient waiting 
for those other stations to get off the air! 
Believe me, I'd like to give him some an- 
nouncing lessons." 

A long pause and a very deep sigh. This 
time not one of relief but of regret. 

"Well, it's after one. Guess I'll go to 
bed." 

Announcers, one and all, hear my earliest 
plea. Why make life so hard for us poor 
"listeners -in ?" Aren't you proud when your 
station is heard some 200 or 700 miles away? 
Won't you call your letters out so we may 
at least find out who you are? 

L. VON . BucKOw, 
Maplewood, N. J. 

INTERFERENCE DURING INTER- 
NATIONAL BROADCAST TESTS 

Editor, RADIO NEWS: 
- The International broadcast test, Novem- 
ber 24 to 30, was one of the most interest- 
ing radio tests ever made in America, from 
both the user's and dealer's viewpoint. I 

think this test was badly hampered because 
of lack of good judgment on the part of 
some stations such as WOAI, San Antonio, 
Tex. KHJ, Times Mirror Co., of Los 
Angeles, one of the Hollywood stations and 
a Mexican station. 

It is bad enough for stations to transmit 
during the silent period, but when stations 
resort to giving Scotch programs during the 
silent period, giving the impression to the 
"listener in" that they have actually heard 
Scotland, and later find out that it was not 
Scotland, but an American station, leaves a 
bad taste in the amateur's mouth. 

As the writer understands it, these tests 
are to be undertaken from time to time, and 
the radio press at large can do more to- 
wards keeping up this interest than any other 
instrument known. These stations should be 
taken in hand and should be shown the way 
to play fair with all concerned. The stations 
in Chicago, New York and other large cities 
are more important than the "interferers" 
and they were kind enough to respect the 
tests. 

Why cannot influence be brought to bear 
on this matter in the future? 

Monday night is silent night here and all 
stations are silent. However, there are two 
stations, while not exactly in Chicago they 
belong to the Chicago territory. The Elgin 
station, for instance, carries a wire from one 
of Chicago's leading hotels to Elgin and 
broadcasts from there. The Zion City station 
gives its customary Monday night program. 
Both of these stations are so strong and 
interfere so much along the North Shore 
that it is next to impossible for an amateur 
with an ordinary set to get anything else 
on Monday night except these two stations. 
Naturally, this kills the sales for smaller 
sets. 

O. H. HENKEL, 
Peerless Light Company, 

Chicago, Ill. 

AN INTERNATIONAL ALPHABET 
Editor, RADIO NEWS : 

I have a suggestion to make in a very 
few words, about which I am in the greatest 
sincerity. Due to the fact that International 
reception has become a common occurrence, 
and because thousands of the people in 

France, Germany, England, Spain and Italy, 
as well as in North and South America, who 
listen daily to broadcasting in foreign tongues 
are unable to tell what stations they hear 
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Philco Type DX "B" Battery with de luxe mahogany - 
finish case with cover (48 volts). Price- $20.00 
Type DXO, without cover- $l6.50 
"B" Charging Panel, factory wired and ready for use 
-$2.75 

1699 

Philco "B" Batteries on Charge 
To connect the batteries to your set, 
throw over switches on Charging Panel 
(I) and pull out plug (2) from the built -in 
receptacle on the Philco Charger. Simple 
as ABC 
Philco Single Chargerfor all "B" batteries 
and UD44 A" batteries. Noiseless. 

Price -$9.75 
Philco Double Charger for all "B" batter- 
ies and ÚD86 "A" batteries. Noiseless. 

Price -$15.00 
Charger prices include plugs and 
receptacles. 

Philco Pressed -Glass Case 
"A" Batteries 

Spray -proof. Stay dry and clean al- 
ways. Built -in Charge Indicators. 
Type UD86 for storage battery 
tubes -$16.00 
Type UD44, "a dry cell replace- 
ment" enabling you to get better 
results out of dry cell tubes. Oc- 
cupies less space than three dry 
cells and may be installed per- 
manently in the radio cabinet. 
Price -$8.00 

Philco Mahoganized -Case 
A" Batteries 

Types RAR and RW for storage battery tubes. In beautiful Adam - brown mahogany -finish cases harmonizing with your radio 
cabinet. Price -$14.50 up. 
Philco Charge Tester- perma- 
nently mounted in filler cap - 
avoids fussing with a hydrometer 
-$1.00 extra. 

Built -in Charge 
Indicators 

Balls float when the bat- 
tery is charged, and sink 
as the battery becomes 
discharged. 

Recharge in your living room 
without changing a wire! 

YOU need storage "B" batteries be- 
cause clear and distant radio reception 

depends on steady, non -drooping voltage 
and strong, hum -free current. Philco 
has made "B" storage batteries easy, 
convenient and economical to operate. 

To Recharge just throw the Charg- 
ing Panel switches and insert the plug 
in the Philco NOISELESS Charger. Cost 
-five to ten cents. You don't move the 
batteries nor disconnect a wire. You 
avoid all danger of getting positive and 
negative mixed and burning out tubes. 

Clean, Dry and Beautiful. The tightly 
sealed glass cells are assembled in Adam- 

brown mahogany- finish cases harmon- 
izing with radio cabinets and furniture. 

Built -in Charge Indicator. Tells you 
at a glance how much charge is in the 
battery at any time. Does away with 
the old- fashioned hydrometer. 

Philco makes storage "A" batteries of 
similar convenience and economy. Also 
high -powered starting batteries for your 
automobile. Your Philco is sure to be 
new and fresh because, of course, Philco 
Batteries are shipped Drynamic (dry - 
charged). 

See your nearest Philco Service Sta- 
tion, Radio or Music Dealer. 

Philadelphia Storage Battery Company, 'Philadelphia 

D_°YK A HICC D 11 
BATTERI ES 

J 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 

St net - City 

s, "te Lib, Dealer 
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Mr. Manufacturer: 
Would you write 100_ letters 

to 100 people 
to reach just two men? 

Then, before you invest your advertising dollars- THINK! 

An analysis shows that publications of general circulation, 

newspapers and magazines, devote less than 2% of their read- 

ing columns to radio- proving that, in the opinion of their 

own editors, less than 2% of their readers are interested in 

radio. In fact, many general publications carry no radio edi- 

torial matter. Therefore -98% of your investment is lost! 

On the contrary, the radio magazine offers 100% radio edi- 

torial- attracts 100% potential buyers. 

Spend your advertising appropriation in Radio Magazines. 
Be sure of the greatest possible return on your advertising 

dollar. 

RADIO MAGAZINE PUBLISHERS ASSOCIATION, Iroc. 
THIS ASSOCIATION IS COMPRISED OF THE LEADING RADIO MAGAZINES 

Rf+fEN[ER PU3!ISHIN.r, CO 
nEU tow:. c!r. 

12th Edition 
of the 

Standard Radio Textbook 
The Finest, Most Complete Textbook 

On the Market 

PRICE $2.00 

Experimenter Publishing Co. 
Incorporated 

53 Park Place New York City 
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because of the announcements -and surpris- 
ingly many people understand no other 
tongue than their own -and whereas the 
in- mediate introduction of an International 
language is no doubt an impossibility, I move 
that an International system of the names of 
the letters of the alphabet and of the nine 
digits be adopted so that radio fans all over 
the world can at least tell the call letters 
of the foreign stations they pick up (and this 
is all the average DX hound cares about). 

The names of the letters would be the 
same as in English with the following ex- 
ceptions : 

A pronounced AH 
B BAY 
C SAY 
D 44 DAY 
E AY 
H 44 AHSH 
I 

44 EE 
P 44 PAY 
Q KOO 
R ERR 
T TAY 
U 00 

VAY 
W 44 double vay= 
Y 44 YAY 

*As ira English or French. 
The names of the digits would be as in 

Esperanto. 
1 =UNU pronounced 00 -noo 
-DU -- DUE 

3 -TRI - 

4-KVAR 
5 -K.VIN 
6 =SES 
7= SEP - " 
8 -0K - 

9 -NAU 

TREE 
KVAHR 
KVEEN 
SAYS 
SAYP° 
OAK 
NOW 

*AY as in MAY. 
This system would be used in naming the 

call letters or -in spelling out any informa- 
tion such, as the address of the station, etc. 
The call letters could Of course be given 
first in the language of the announcement 
and would then he repeated in the Interna- 
tional alphabet. It is my belief that this 
system could easily be introduced into all 
broadcast stations. It undoubtedly would be 
a great booster for International broadcast- 
ing-the first real step toward an Interna- 
tional radio language. Accept my sincere 
wish toward the success of Esperanto, the 
only real International language, and toward 
the continuous prosperity of yout excellent 
magazine. 

DONALD \\T. HATHAWAY, 
755 Buena Ave., Chicago, Ill. 

EVENTUALLY, WHY NOT NOW? 

Editor, RADIO NEWS : 

After struggling through six nights of in- 
terference during the trans- Atlantic broad- 
casting tests, I cannot refrain from express - 
ing my opinion as to the absurdity of per- 
mitting the use of regenerative receivers. 

The trans -Atlantic tests were practically a 

failure. Why? Because every "blooper" in 

the country was doing its stuff, and judging 
by the way it sounded, they must all have 
had 90 or 100 volts on the plates of their 
detector tubes. Lest I am misunderstood, I 
want to say that by "blooper" I do not mean 
all regenerative receivers, for I do not be- 
lieve that there is anything better than a 

good three circuit regenerative receiver 
when properly handled. 

The Radio Inspector's office is flooded with 
complaints against the amateurs, when 9(1 

per cent. of the interference is caused by 
the broadcast listeners themselves, using 
single circuit and close coupled regenerative 
receivers. - 

There is absolutely no excuse for having 
one of these radiating receivers when it is 

so easy to modify the now obsolete single 
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Features of Deresnadyne 
Perforrnance- 

Patents Pending ;.. 
/ .,/ ,rrá o e 
The Andrews 

Paddlewheel Inductance 
The Andrews Paddlewheel Induc- 
tance is a radically new type of 
coil. It has a remarkably high ratio 
of inductance to resistance -the 
measure of coil efficiency. The 
small amount and placing of the 
insulating material by the unique 
paddlewheel construction has re- 
duced absorption losses to a min- 
imum. The compact spiral wind- 
ing makes possible the use of large 
wire, without increasing distrib- 
uted capacity, thus lowering resis- 
tance. The wire is held in place by 
slots; and each group of turns is 
space insulated from the rest, elim- 
inating inefficient lacquer and 
insuring a moist -proof coil. The 
Andrews Paddlewheel Inductance 
effects a marked increase in both 
signal strength and selectivity. 

the Paddlewheel Inductance 
Deresnadyne performance in the hands of its 
users during the past season has been a rev- 
elation. The Deresnadyne is selective. In the 
largest cities, no matter how many local sta- 
tions are going, the Deresnadyne tunes them 
all out to bring in outside stations with amazing 
clarity and strength. During International 
week Deresnadyne Owners did not merely 
"get" Europe. They heard full programs, in- 
cluding the call letters of European stations, 
clearly and distinctly over the loud speaker. 

The reasons for Deresnadyne performance 
lie in the basic merit of the Deresnadyne prin- 
ciple, which marks a new stage in radio de- 
velopment, and in the design and quality of 
the apparatus. For example, there's the ex- 
clusive Paddlewheel Inductance. 

Buy a Deresnadyne at your dealer's today. 
If he cannot supply you, write to us. New De 
Luxe model, $165, without accessories. 

DEALERS: Order through your jobber 
JOBBERS: Write for our proposition 

cAndrews 
eresna eresnactyne 

DE- RÉS -NP. -DINE PATENTS PENDING 

Radio Receiving Set 
ANDREWS RADIO COMPANY, 327 S. LA SALLE STREET, CHICAGO 
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bst Practical 

New Accuratune 
Features 

Nc Back Lash. 
No editing of Con. 

denser shafts. 
No wobble of dial. 

átio 
An ideal operating ratio -not too low nor too high -for infinitely close tuning with perfect ease. A 
ratio approved by leading radio engineers and 
proven by the silent endorsement of thousands of 
users. 

New Accuratune Micrometer Controls mark an 
unusual advance in tuning devices! Designed 
anon a new principle which eliminates all lost 
motion and back lash. Increasing tuning efficiency 
over that of any known vernier or tuning device. 
A truly wonderful instrument -indispensable in 
DX work. 
Accuratune Micrometer Controls fit all standard con- Canadian denser shafts. Mount flush with panel. Easily replace Representatives: 
ordinary dials with no set alterations. Radio. Ltd., 
At your dealer's, otherwise send purchase price and 

Montreal 

will be supplied 
you 

pp postpaid. Price $3.50. 

MYDAR RADIO CO.,9-F Campbell St.,Newark, N.J. 

REG/STEREO 
M I G R O M E T E FZ 

U.S. PAT. OFF. CONTROLS 

Young Men -Turn Your Spare Hours Into Money! 

Earn big profits, prizes, and awards selling 
RADIO NEWS, SCIENCE & INVENTION, 
THE EXPERIMENTER, and MO TOR 
CAMPER & TOURIST in your neighborhood. 
We train you as our salesman and pay you liber- 
ally for your time. Write at once and we will 
help you to get started. M. BRIDWELL 

THE EXPERIMENTER PUBLISHING CO., 53 Park Place, NewYork,N.Y. 
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circuit by the addition of a primary coil 
loosely coupled -to -the secondary. There has 
been very little written in the radio maga- 
zines along these lines, and it is surprising 
the number of pictorials that still print hook- 
ups and coftstruction data on the single cir- 
cuit receiver, notwithstanding the fact that 
all the large radio manufacturers have dis- 
carded it in favor of the later developments. 

It certainly is not a pleasure, when listen - 
ing to a good broadcast program, to have it 
interrupted by the squeaks and squeals of 
these howlers. One would not want to listen 
to an opera if several husky dogs were exer- 
cising their lungs in the orchestra pit at the 
same time. I hardly think the opera would 
be well attended. It is hard to say how 
many more radio fans we would have if they 
didn't have to listen to the squeals now filling 
the air. 

It will only be a question of time until 
the radiating receiver will be ruled out by 
the broadcast 

- listeners themselves, so why 
not help the cause along by advising the mis- 
guided how to improve their reception? 

The radiating receiver sonst go eventually. 
1Vhy not now? 

H. L. PEARSON, 
Operator, WCAE, 

1028 Morrison Ave., 
Pittsburgh, Pa. 

This Union Business 
(Continued front page 1687) 

as our radio services are controlled by sev- 
eral separate interests, but an organization 
of American operators affiliated with the 
Commercial Telegraphers' Union of Amer- 
ica would, to my mind, be a very strong 
organization and one which would offer the 
American operator a very fair protection. 
Affiliation with the older union is most de- 
sirable, taking in as it does the vast army 
of commercial telegraphers (Morse) through- 
out America, which union has "been through 
the mill" and is well organized and handled. 
This is a very desirable asset to a new or- 
ganization, and in the formation of an 
American Radio Telegraphers' Union, the 
commercial union men should be consulted 
as a very first step. 

I will not attempt to set down the Cana- 
dian agreement with the C. T. U., but will 
sketch its essentials in order that the Ameri- 
can operator may see in just what way the 
two organizations work together and thus 
gain a definite, fair working arrangement for 
both operators and employing companies. 

The first point taken up in the agreement 
is the "seniority" question. This is, per- 
haps, one of the most important single ques- 
tions today, and in the United States seniority 
at the present time receives practically no- 
recognition. True, the older men in the 
service are more apt to receive assignments 
than green hands, but merely because they 
can deliver better service for the same 
wages. Not so, across the border. The 
agreement states, "The right of seniority 
shall govern in all cases, ability, technical 
and otherwise, being equal." It goes on to 
define seniority so that there may he no 
possible misunderstanding: "Seniority shall 
be determined by accumulated service, and 
seniors under this clause who have the requi- 
site ability, technical and otherwise, shall be 
eligible for, and shall receive consideration 
in the matter of appointments to the higher 
positions in the service." Very fair, is it 
not, to both sides? Along the same lines: 
"Any telegrapher in good standing whose 
services have been dispensed with on ac- 
count of reduction in staff, shall be given 
preference in the filling of new positions or 
vacancies, ability, etc., being equal." Fur- 
ther, "In case of reduction of staff, the junior 
telegrapher shall be dispensed with first, hay- 
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One Master Control 
with three stages of Thermionic Frequency 

Price14 0 
Without Accessories 

OUTBOAST your fan -friends 
with a Thermiodyne! Three 
stages of Thermionic Frequen- 

cy before Detector and two stages of 

Audio Frequency, all under a single 

master control calibrated in wave- 
lengths- there's something to talk 
about! The turn of one knob and 
the station comes in at the setting 
listed in the radio program. Power! 
Tremendous range in selectivity! Six 
tubes that bring in distant stations 
with loud speaker volume! And so 

easy to operate that "kid sister" in the 
third grade can tune in six to ten sta- 
tions per minute! 

Four refiners, independent of the 

master control, stabilize variations in 

broadcasting and regulate volume. 

Powerful local stations can be cut out 
and distant stations brought in and 
held without interference. No fish- 

ing or straining or howling or distor- 
tion. If it's in the air Thermiodyne 
brings it in clearly and always at the 
same setting. 

And remember this -any accessor- 

ies may be used with Thermiodyne; 
our guarantee is unconditional. 

If you've never listened in with a 

Thermiodyne you've never really 
heard radio! Let your dealer give 

you a demonstration today -write us 

for free booklet. 

THERMIODYNE RADIO CORPORATION PLATTSBURGH, N. Y. 

DEALERS 
AND JOBBERS 

Write for full parti- 
culars regarding 
franchise for selling 
the most remarkable 
receiving set on the 
market. A few terri- 
tories are still avail- 
able, but act quickly. 

QTher-MY-odynell 
Licensed under Trube and other patents pending 
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GOLDEN - ,t.Eu .z 

"?ADE MARK REG - 

"The Perfect Broadcast Receiver" 

A New Superior Broadcast Receiver 
Simple -Long Range -Highest Quality 
Non Radiating - Non Regenerative 
Two Stages Tuned Radio Frequency- Detector 

and Three Stages of Audio 
Frequency Asnplificaticn Completely 

Constructed 
Without Accessories 

$6000 

Sent C. 

PLIODYNE 6 

Front View Showing Simpli- 
city of Control 

PLIODYNE 6 

Interior View Showing Com- 
pact and Efficient Design 

Sold Direct 
From 
Manufacturer 
To Consumer 
Only 

O. D. Subject to Examination 

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. 

GOLDEN- LEUTZ, Inc. 
476 BROADWAY NEW YORK CITY 

Licensed under Farrand Agreement and Hogan Patent No. 1,014,002 

Price $1.00 

JUST THE BOOK YOU WANTED 

"Radio News" 
Amateur's Handibook 

Volume No. 1 (Fourth Printing) 
Chock full of radio constructive and instructive articles from 
cover to cover. Written by foremost radio authorities, in plain 
everyday language which everyone can understand. Sections in- 
clude articles on Receiving Sets and Sundry Apparatus, Transmit- 
ters and Accessories, Radio Theory, Vacuum Tube Data, and 
Practical Hints for the Amateur. A book which also serves as a 
ready reference and should find a place in the library of every 
amateur. It contains 224 pages and over 375 illustrations, dia- 
grams, and photographs, bound in a multi- colored heavy board. 
On sale at all leading radio stores. If your dealer cannot supply 
you, send a dollar bill and the book will be forwarded to you 
postpaid. 

EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place, New York 

V 
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ing due regard to the exigencies of the ser- 
vice, ability, etc., being equal." 

ABOUT WAGES 
In a haphazard manner, and generally 

when convenient, these customs have been 
recognized on our side of the line, but the 
practice has not been binding. Such ar- 
rangements are very fair, and should be 
definitely written in the proposed American 
action. Our Canadian agreement then goes 
on to discuss leave of absence- another much 
mooted question in the United States. They 
care for it. in this manner : "Coast station 
telegraphers on completion of one year's 
service shall be granted two weeks' leave of 
absence at the company's convenience each 
year with full-wages per scale and mainte- 
nance allowance. (This probably means a 
contest in the States, but it seems only fair 
that faithful service should receive such a 
reward.) Vacation periods shall not be 
cumulative (protecting the employer) and 
payment in lieu of lapsed vacations shall not 
be made. Generous effort shall be made to 
grant vacations of uncertain and variable 
duration, and with full wages as per scale, to 
ships' telegraphers who have been on ex- 
tended voyages immediately prior to their 
return, and who have been tenable to secure 
any vacation for a long period." 

Hours of service per day which a teleg- 
rapher should be required to serve have also 
been the cause of much debate among in- 
terests in the States. There is no fixed 
rule, and the hours are generally arranged 
to suit the convenience of the company and 
to try and accommodate the individual. I 
know -personally of a number of ships and 
stations where a 12-hour tour of duty, seven 
days a week, is required of the operators. 
Whether or not an overtime allowance should 
be made is a matter for discussion and is 
handled in Canada in this way : "In the . 

event of a three -man station being short - 
staffed, thereby making it necessary for the 
remaining two telegraphers to keep a con- 
stant watch between them, overtime for the 
extra duty in excess of eight hours per day 
shall be paid at the rate of time and one -half 
of the regular daily wage, computed on the 
basis of 365 working days per year, exclu- 
sive of allowances." How our own employ- 
ing companies will react to such an arrange- 
ment is also a question, but it is the common 
custom in almost every trade and profession 
in the United States, so why not for radio 
telegraphers? 

No agreement would be complete, of 
course, without some provision made for 
arbitration, and so we have: "The company 
shall, upon request of the General Chair- 
man, meet a committee to deal with mat- 
ters in dispute such as wages, working con- 
ditions, grievances, etc., whether the fore- 
going be alleged or actual." The usual form, 
and generally acceptable to both. 

It is a well -known fact that the U. S. 
radio operator does not, as a class, take his 
position seriously enough, and consequently 
when it comes to leaving a vessel of his own 
accord, he generally does so on a few days' 
or often a few hours' notice. This often 
inconveniences the company, but the operator 
will come back with -a statement that he 
doesn't get more notice than that when he 
is to be relieved or placed "on the beach." 
This is cared for in Canada in this fashion : 

"Telegraphers leaving the service of their 
own accord shall be required to give the 
company 15 days' previous notice in writ- 
ing, and acknowledgment of the receipt of 
such notice shall be sent without delay by 
the proper authority and such acknowledg- 
ment shall advise acceptance or rejection. 
The company shall be required, in the event 
of reduction in staff, to give 15 days' notice 
in writing or 15 days' wages in lieu thereof." 
Dismissal cases where misdemeanor has been 
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What 

Rebahle Radio 
Means to You 

( An assurance that, when you try out a hook-up, you can 
rely on your instruments to give you a fair test. C( A knowl- 
edge that each part has been put to such searching tests that 
its proper performance, under any conditions, is assured. CC In 
short, a conviction that each individual part will con tinue to 
do its work year, after year. 

Two pleasant hours spent with the RADIO KEY BOOK will acquaint 
you with the essential facts of modern reception, and how to enjoy 
is at its best. Ten cents -coin or stamps- brings the KEY BOOK. 

RAULAND MANUFACTURING CO. 
PIONEERS IN THE INDUSTRY 

2646 Coyne Street - Chicago 

ALL AMERICAU 

Guaranteed 
Radio Products 
Standard Audio Transformers 
3 to 1 Ratio, type R -12... $4.50 
5 to 1 Ratio, type R -21 ... 4.75 

10 to 1 Ratio, type R -13... 4.75 

Power Amplifying Transformers 
(Push -Pull) 

Input type R -30 $6.00 
Output type R -31. 6.00 

Rauland -Lyric 
A laboratory grade audio 
transformer for music 
lovers. R -500 $9.00 

Universal Coupler 
Antenna coupler or tuned r. f. 
transformer. R -140 $4.00 

Self -Tuned 
R. F. Transformer 

Wound to suit the 
tube. R- 199 $5.00. R -201A $5.00 

Long Wave Transformer 
(Intermediate Frequency) 

(15 -75 kc.) R -110 $6.00 

10,000Meter(30kc.) 
Transformer 

Tuned type (filter or 
input). R-120 .. $6.00 

Radio Frequency Coupler 
(Oscillator Coupler). R -130 $5.00 

Super-Fine Parts 
Consisting of 
three R- 110's, 
one R -120 and 
oneR -130,$26.00 

Ai1American 
Reflex 

Receivers 
Complete re- 
ceiving sets with 
extraordinary 
range, volume 
and selectivity. All parts 
mounted on 
panel and baseboard, with fu.l 
instructionsfor wiring. All -Amax 
Junior (one -tube) $22.00 
All -Amax Senior (three -tube) 

$42.00 

ALL AMERICAN 
Largest Selling Transformers in the World 
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LEARN THE CODE AT HOME 
THÉ OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter will 
teach you both the Wireless and Morse Codes - 
right in your own home -quickly, easily and inex- 
pensively. Connected with Buzzer, Buzzer and 
Phone or to Sounder, it will send you unlimited 
messages, at any speed, from 5 to á0 words a 
minu.e. 
THE OMNIGRAPH is not an experiment. For more 
than 15 years. it has been sold all over the world 
with a money back 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 or FREE Catalog describing three models. DO IT TODAY. 

THE OMNIGRAPH MFG. CO., 20 HUDSON STREET, NEW YORK CITY 
If you anis a Radio Phone set and don't know the code -you are missing most of the fun 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 33 Park Place, N. Y. C. 
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Five Tube Tuned Radio Frequency Set $120 

The Utmost in Performance 
s nEz 

CLEAR-O -DYNE 
FIVE TUBES, $120.00 

THIS tuned radio frequency set will give the average broadcast listener 
greater satisfaction than any other he can buy. It will bring in stations 
from coast to coast in good radio weather. Stations a thousand miles 

away come like local on the loud speaker. 
It will tune out several local stations and bring in distance. It will separate 
distant stations no more than five meters apart. It will never squeal or 
re- radiate. A child can get distance. 
Solid mahogany cabinets and gold finished front panels make it an unusually 
beautiful piece of furniture. The best possible materials make it a life time 
investment. 
It is much more moderately priced than many sets which do not do so much. 

Clear -O -Dyne is going big. Quirk deliveries on dealer orders. 

Five Tube Console S190.00 
Four Tube Console S135.00 

Clear -O -Dyne Model 70 $75.00 
Clear -O -Dyne Model 71 90.00 
Clear -O -Dyne Model 72 Console 135.00 

Clear -O -Dyne Model 80 120.00 

Clear -O -Dyne Model 82 Console 190.00 
Other Sets from $60.00 up. 

The Cleartone Radio Company 
460 McMillan Street Cincinnati, Ohio 

proven are, of course, not entitled to these 
benefits. Further, in the event a telegrapher 
is dismissed on charges which are later found 
false, he is entitled to reinstatement and re- 
imbursement for lost wages. 

THE SCALE 

Of perhaps greatest interest to our own 
commercial operators is the wage scale, ef- 
fective in Canada under the terms of the 
existing agreement. Salaries are based en- 
tirely upon length of service, which is per- 
haps the simplest and most satisfactory sys- 
tem, although we have such a variety of 
duties in connection with our own radio 
services that additional provisions would 
probably be advisable in the United States 
to care for special work, such as Chief 
Operator of a particularly heavy traffic ship 
or station such as our Leviathan and similar 
posts of duty. However, in actual money, 
the following holds in Canada: 

First year $70 per month 
Second " 
Third " 
Fourth " 
Fifth " 
Sixth " 

75 
85 " " 
95 " CC 

105 " " 
115 " " 

In addition to the above, .$38 per month 
shall be paid where maintenance (food) is 
not furnished. This in effect makes the 
wage scale, based on service, from $108 per 
month for the green man to $153 per month 
for a man having had six years of service 
with the company. In addition to this, a 
bonus of S15 per month is paid to all regu- 
larly appointed officers in charge of coastal 
stations, and a bonus of $5 per month to 
those in charge of shipboard stations, carry- 
ing more than one operator. It will be 
noted that the wage scale is the same for 
service ashore or afloat and a man can at- 
tain as high a standing, both financially and 
otherwise, should he choose to remain afloat 
than were he to come ashore. I will offer 
no comments on the scale as set down. One 
befitting the conditions under which the U. S. 
telegrapher must work will have to be 
worked out by them. 

Canadian marine operators are required 
to be uniformed. Our own men are in some 
cases, and not in others. It should be a 
fixed rule, one way or the other ; preferably 
ill favor of a uniform. Canadian operators 
receive an annual uniform allowance of $45 
for the plain clothing, and all uniform trim- 
mings- buttons, braid and insignia are fur - 
nished by the company. 
A few additional provisions for the shore 

station telegraphers are provided, as fol- 
lows: "Fuel shall be supplied by the com- 
pany, but not for dwellings." "Light for all 
dwellings and station buildings shall he sup- 
plied by the company." The company also 
agrees to rent the dwellings to the station 
personnel at a rental not to exceed $9 
monthly. 

To return to wages again : They are com- 
puted from and shall include the Gate upon 
which the telegrapher actually receives his 
orders to proceed to some ship or station for 
duty ; not as in our country, commencing when 
actually on hand ready to begin duty. Fur- 
ther, a telegrapher, upon being laid off, re- 
ceives his wages and maintenance from the 
point of such layoff to his divisional head- 
quarters, being paid in full for the time 
enroute. 

OTHER PROVISIONS 

In the event of transfer, sufficient funds 
shall be advanced to cover reasonable ex- 
penses incurred, and telegraphers traveling 
upon the company's business shall be en- 
titled to first -class rail and steamship trans- 
portation and fare, hotel accommodation and 
board. 

The status of a marine operator is also 
very definitely set forth, and should he of 
particular interest in view of the existing 
discussion of an operator's position aboard 
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The bloodhound, remarkable for the 
acuteness of its smell, can pick up 
a scent and follow a trail when all 
else fails. 

-never before tlzouqhl possiblQ! 

THE ULTRADYNE KIT 
Consists of Low Loss Tun- 
ing Coil, 1 Special Low Loss 
Coupler, 1 Type "A" Ultra - 
former, 3 Type "B" Ultra - 
formers, 4 Matched Fixed 
Condensers. 
To protect the public, Mr. 
Lacault's personal monogram 
seal (R. E. L.) is placed on 
all genuine Ultraformers. All 
Ultraformers are guaranteed 
so long as this 0.00 seal remains v 

$33 
unbroken. 

How to Build and Operate the 
ULTRADYNE 

32 page illustrated book giv- 
ing the latest authentic infor- 
mation on drilling, wiring, 
assembling and tuning the 
Model L -2 Ultra- 
dyne 

C 
Receiver J 

With the extreme acuteness of the bloodhound's scent, the Model L -2 
Ultradyne detects the faintest broadcast signals -signals that are "dead" 
to other receivers- regenerates and makes them audible on the loud 
speaker. 

It's here, where the development of other super -radio receivers has 
halted ; the Ultradyne forges ahead. 

The unusual sensitivity of the Model L -2 Ultradyne is due to the 
successful application of regeneration, to the famous Modulation System 
of radio reception, recently perfected by R. E. Lacault, E.E., A.M.I.R.E., 
Chief Engineer of this Company and formerly Radio Research Engineer 
with the French Signal Corps Research Laboratories. 

It's this development, an exclusive feature of the Mode's L -2 Ultradyne, 
that makes it possible to receive greater distance on the loud speaker. 

In addition the Ultradyne is the most selective receiver known. Regard- 
less of close similarity in wavelength, it selects any station within range 
-brings in broadcasting clearly, distinctly, faithfully. 

Everything that the Model L -2 Ultradyne means in actual results and 
genuine satisfaction, you will appreciate the first evening you operate it. 

Write for free descriptive f older. 

IiLTRÏJD)LPE 
n:orrr. L-2 

PHENIX RADIO CORPORATION 
3 -7 Beekman Street, New York 

o 
o 

o 
o 
o 
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What Do You Want to Hear? 
THAT'S the usual question, if you sit down with the 

man who owns an A -C DAYTON XL -5. And what- 
ever station you ask for, he will get quickly, clearly 
and without distortion, for the XL -5 is the very 
acme of radio reception. 

Here's a combination for you -Unfailing Selectiv- 
ity- Remarkable Clarity of Tone-Distance and 
Volume to spare. A five -tube wonder- receiver 
(tuned radio frequency) all built into a hand- 
some mahogany cabinet. 

The price? -A sensible one - $115.00 less 
accessories ($120:00 .Denver and West). 

Find the A -C DAYTON Dealer today 
and ask him to demonstrate the XL -5. 
Or write direct to us and we'll send 
you his address, with full information. 

PROVEN BY PERFORMANCE 

THE A -C ELECTRICAL MFG. COMPANY 
DAYTON, OHIO 

Makers of Electrical Devices for over `Twenty Years 

XI:5 KNOCKED 
DOWN 

For those who prefer to 
build their own receiver, 
the A -C DAYTON XL -5 
is furnished in knock -down 
form. 

The cost o this set in 
knock -down form, 
complete with all 
parts and directions, 
is $72.5o ($76.5o Den- 
ver and West). 

Young Men -Turn Your Spare Hours Into Money 
Earn big profits, prizes, and awards selling RADIO 

NEWS, SCIENCE &INVENTION,The EXPERI- 
MENTER, and MOTOR CAMPER & TOURIST 
in your neighborhood. We train you as our salesmen 
and pay you liberally for your time. Write at once 
and we will help you get started. M. BRIDWELL 

THE EXPERIMENTER PUBLISHING CO. 
53 Park Place New York, N. Y. 
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ships of United States registry. Canada 
says : "Ship owners shall furnish radio 
officers with medical and other attendance 
and comfortable sleeping accommodation, 
and where more than one radio officer is 
employed, the sleeping accommodation shall 
be in a room separate from the radio cabin. 
The telegrapher aboard ship shall hold the 
title of "Radio Officer." A previous para- 
graph provides that he shall be entitled to 
first -class fare. 

The above is a general statement of the 
provisions of the agreement between the 
Marconi Company of Canada and the 
C. T. U. of America. There are many little 
minor provisions, but I have attempted to 
cover only the main points. It may not 
present a perfect draft of a proposed United 
States organization, but is at least a good 
foundation upon which to build. 

Nothing is said in the agreement about 
operators performing duties other than that 
of radio telegraphy. It was deemed unneces- 
sary, for such an arrangement is unheard 
of in Canada. They hold their profession 
in much too high esteem to so forget their 
self respect as to turn to on deck with a 
hose or deck broom. They cannot be in- 
timidated by roaring captains, as, unfortu- 
nately, so many of our American boys have 
been. Combining telegraphy with the duties 
of a purser, or other ship's officer, is not 
objectionable, but deck work and other 
menial labor would ostracize a Canadian 
telegrapher from the fraternity. 

SOS -Its Real Import 
By HOWARD S. PYLE 

THE other night I happened to be tuned 
in on 600 meters when one of the 
American freighters of considerable 

tonnage suddenly pierced the air with an 
SOS -that sharp, incisive call of the sea 
that immediately tenses thousands of listen- 
ers and sends little shivers of excitement 
and apprehension playing along the spine of 
even the old veterans of the key. The call 
was short, just the SOS followed by the 
call letters of the unlucky vessel. But it 
at once started in motion the rescue machin- 
ery of the sea, and in a very few seconds 
the powerful notes of several shore stations 
were booming out the command to all sta- 
tions to give way for the distress messages, 
"QRT- SOS." Quickly the call was taken 
up by ships in various parts of the ocean, 
and in an almost unbelievably short time only 
the occasional splashing of static could be 
heard except for the frequent calls of the 
nearest shore station for the stricken vessel, 
and inquiries from a naval patrol vessel in 
the vicinity for information on the position 
of the distressed ship. But all to no avail. 
On the face of the circumstances it looked 
serious -just a sudden, short call for assis- 
tance and then -silence. Not the suggestion 
of the vessel's position, only the strength of 
her signals compared by varoius ships and 
shore stations served as a guide to her 
vicinit. A patrol craft racing in the gen- 
eral direction; several other ships slowed in 
mid -ocean, anticipating the possibility of ren- 
dering aid and all public service correspon- 
dence absolutely suspended -perhaps an area 
of fifty thousand square miles affected by 
that one sharp call. 

THE LONG WATCH 

Thousands of eager watchers, ashore and 
afloat, all straining their ears for the faintest 
signal that would aid in locating the luckless 
craft, but not one whisper disturbed the 
quiet. Occasionally a vessel would open with 
a timid inquiry, "Any news " only to be 
immediately silenced by a crisp, "QRT" from 
several stations. And, unfortunately, an 
occasional interruption by an operator who 
did not seem to realize that a QRT -SOS 
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FADA Neutroceiver No. 175 -A 
Mahogany cabinet. Inclined panel 
and roomy battery shelf, 5 tubes. 
Price (less tubes, batteries, etc.) 
$160. 

Indecision vanishes when you hear the FADA 
RADIO shopping ends tri- 
umphantly when you find the 
FADA. People who know 
radio and have conducted com- 
parative tests say that the 
Neutroceiver is the best they 
have ever tried. Have the 
FADA Neutroceiver demon- 
strated in your home. Listen 
to its marvelously faithful re- 
production. Tune in a dis- 
tant station yourself loud and 
clear and see how easy it is. 
Observe the beautiful cabinet 
design. You will exclaim: 
"At last! This is just the 

set I have always wanted!" 
If you prefer a set with self - 

contained loud speaker, the 
FADA Neutrola Grand meets 
your desire in this respect, as 
in all others. Whether FADA 
Neutrodyne receivers are the 
first or the fifteenth make you 
investigate, they will be your 
final choice. You need look 
no further. Through the 
FADA Neutrodyne your radio 
wishes become realities. See 
your dealer. 

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

FADA Neutrola 
Grand 

No. 185/90 -A 
The five -tube 
Neutrola 185 -A, 
mounted on 
FADA Cabinet Table No. 
190 -A. Price 
(less tubes, bat- 
teries, etc.) 
$270. 
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Here Is 
Your Seat 

at the 
World 
Show 

(waiting for 3/ou) 

The Performance starts when you take the 
Sealed into Your L IBERTY SFive 

Home 

includes 

LIBERTY 

Transformers 

Pure Tone 
Distance 
Clearness 
Selectivity 
Volume 

$100 less 
accessories 

Does all 
that you ever 

heard an honest 
man claim for 
any radio 

set 

Liberty Transformer Co., Inc. 

555 N. Parkside Ave.. Chicago 

HIGH QUALITY - LOW PR CE 

You Owe It To Yourself To Use Claritron Tubes 
You cannot get a better tube at any price -and why pay more? Our Price is low 
aerause we sell direct and are content wills a fair profit. We guarantee that 
CLARITRON TITRES measure up to the highest standards. The well known New 

York Testing Laboratories declared CLARITRON to be better than stand- 
ard tubes selling for $4.70. We make all types of tubes including: - 

Our No. GOlA for same use as 201A Our No. 499 for same use as 199 
Our No. 112 for same use as 8912. $2.90 for any type. 

We ship all orders as soon as received. Shipments made by Parcel 
Post C.O.D. or Prepaid on Receipt of Express or Postal Money Order. 

SUPERIOR RADIO COMPANY. Dent. 200 
176 Shephard Avenue Newark. N. J. 

Our Type 499 
Detector and 

Amplifier 

Our Type 501A 
Detector and 

Amplifier 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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meant absolute silence except where trans- 
mission was of direct' benefit to the distressed 
vessel or rescuing ships. 

The vigil continued for exactly five hours, 
by my log, and occurred at the ideal time 
for long distance work -between midnight 
nd dawn, but not a sound from the freighter. 

Finally, just as dawn was breaking, a 
coast station, growing uneasy at the long 
delay that had produced no results, re- 
quested of the coastal station thought to be 
nearest to the vessel, which had intercepted 
the first SOS call, permission to proceed 
cautiously with public correspondence, keep- 
ing close watch for further signals. It was 
conveyed between stations, in a brief ex- 
change of words, that it would probably be 
possible to proceed with the usual traffic 
leaving the ships and stations in the imme- 
diate vicinity of the call, judging from the 
strength of the received signal, to handle the 
situation. Accordingly, normal traffic was 
resumed and proceeded from where it had 
been interrupted at midnight. Soon after 
this, with the coming of broad daylight, the 
signals from the coast faded out, and I was 
left to surmise the outcome of the little 
drama of the night.. 

TROUBLE 

That evening, a short item in the local 
paper stated that the S.S. , which had 
sent an SOS the previous night, was pro- 
ceeding safely and in no danger. She had 
encountered engine difficulty which had been 
the cause for the call for aid; this had now 
been repaired and conditions aboard were 
again normal. 

Consider for a moment the effect of that 
SOS. An engine had developed trouble at 
sea. The ship was a large vessel, and al- 
though the seas were running rather high, 
she was probably in no immediate danger, 
although doubtless wallowing in the trough 
due to her lack of thrust. The captain had 
seen fit to order the SOS signal and the 
operator had carried out his instructions. 
Whether or not the engine difficulty had 
caused the radio equipment to cease func- 
tioning almost immediately is not known. If 
so, was there no emergency source of power 
available? Perhapes not ; all ships do not 
carry the additional apparatus necessary. 
Perhaps the operator got off what signals 
he could while the equipment was in work- 
ing condition. At any rate, the vessel's posi- 
tion -that most vital part of -an SOS, and 
without which the rescuing vessels must 
grope blindly, was missing. 

As a general rule, the operator of a sea- 
going vessel knows at all times his approxi- 
mate vicinity, without the necessity of in- 
quiring from the bridge. He at least knows 
whether the ship is somewhere off Bermuda 
or up among the ice -fields near Cape Race. 
Few vessels there are which do not send 
daily reports ashore, and consequently an 
operator with average intelligence will re- 
member the approximate position given in 
the last daily report. 

We are going to give the operator of the 
vessel in question the benefit of the doubt 
and assume that his equipment was put out 
of operating condition before he could trans- 
mit more than the SOS and the vessel's call 
letters. He had, therefore, done all within 
his power. But right here I'd like to raise 
a question. Which is of greatest importance 
the call letters of the vessel or its position? 
The law prescribes that the signal SOS shall 
be used in place of call letters and the dis- 
tress call made in the form authorized for 
standard calling. This then means if we 
adhere strictly to the letter, that the distress 
call will comprise the following characters, 
"SOS SOS SOS de ABCD ABCD ABCD," 
preceded by the usual attention signal. This 
merely tells the listening world that ABCD 
is in distress and wants aid. Why not make 
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Bolkit" Battery Charger. 
Chores, 6 -rot` "A" stor- 
age batteries. 

Price $19.50 
West of Rockies, $20 

In Canada, $27.50 

Balkite "B"- replaces 
"B" batteries and dry 
cells. Operates from 
light socket. 

Price $55 
In Canada, $75 

Balkite Radio Power Units 
give your set greater clarity, 

distance and volume 
Your radio set will perform con- 
sistently only if your power sup- 
ply is unfailing. Balkite Radio 
Power Units provide a conven- 
ient power supply that furnishes 
a constant, uniform voltage to 
both "A" and "B" circuits. The 
Balkite Charger keeps your "A" 
storage battery charged and oper- 
ating at full efficiency. Balkite 
"B" replaces both "B" storage bat- 
teries and dry cells, and supplies 
plate current from the light socket. 

The Balkite Battery Charger 

and Balkite "B" are based on the 
same principle. Both are entirely 
noiseless in operation, have no 
moving parts or bulbs, have noth- 
ing to adjust, break or get out of 
order. They do not create disturb- 
ances in either your set or your 
neighbor's, require practically no 
attention, and can be put in op- 
eration at any time by merely 
connecting to the light socket. 
Their current consumption is 
very low. Both are guaranteed to 
give satisfaction. 

Sold by leading radio dealers everywhere 

FAN TEEL 

7{adio 
Balkite PowerUnits 

BALKITE BATTERY CHARGER -- BALKITE "B" PLATE CURRENT SUPPLY 

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Ill. 
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66THAVE proof of bringing in San 
Juan, Honolulu, Havana, a sta- 

tion in every state in the U. S., and 
several stations in Canada and Mex- 
ico. One night my Radiodyne picked 
up Berlin, Germany, a n d Paris, 
France. A few nights previous I dis- 
tinctly heard London, England. I 
have over 200 stations logged." 

E. B. HORNE, Arkadelphia, Ark. 

If you can get it with any set 
you can get it better with the 

Some 
RADIODYNE 

Type WC -12 

Features 
Has an Amazing Degree of 

Selectivity 
Uses 6 Dry Cell Tubes 

Receives from Great 
Distances 

Has Wonderful Volume 
Exceptional Clarity 

Self Enclosed in Beautiful 
Two -Tone Mahogany 

Cabinet 

Models Range in Price from 
$65.00 to $250.00 

Write for Our 
Free Booklet 

WESTERN COIL & 
ELECTRICAL CO. 

314 Fifth Street 
Racine, Wisconsin 

'Adiød 
r 

The Voice of the Nation 
AMItAS SAD 
Low Loss Products 

Master Tuning Coil 
Perfectly Balanced Head Phone 

Low Loss Condenser 
High grade, standard radio prod- 
ucts that will increase the efficiency 
of any set and add to the satis- 

faction of the User. Ambassador Low Loss 
Products hare long been the choice of nor - 

ticular fans. See them -compare them, 
and you will choose them too. 

At all good dealers. 
Write for FREE diagrams of circuits in 
which Ambassador products can be used. 

AMBASSADOR SALES COMPANY 
108 Greenwich St.. New York 
326 W. Madison St., Chicago 

!LISTEN! 
to a Fixed Crystal Receiver 

For Local Reception 
To hear the natural tones of an artist's voice 

both in music and speaking, no Radio Instrument 
can compare with a crystal receiver. 

With the VAN FIXED CRYSTAL Receiver 
your station is heard the instant ears and phones 
meet. First expense only. No batteries or tubes. 
Distance guaranteed with outside aerial 25 miles. 
A trial, you'r satisfied, and your friends will want 
one. Receiver only $3.50 

Receiver Phones and Aerial outfit $8.50 
Not made to 

sell at a price 
but to give sat- 
isfaction. 

Remember it 
has a FIXED 
CRYSTAL. 

L. D. VAN VALKENBURG CO., Mfrs. 
HOLYOKE, MASSACHUSETTS 

i 
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the distress call something after the follow 
ing form, "SOS 200 SOUTH CAPERACE 
de ABCD, etc.," following with details of 
the trouble and other essential particulars, 
if the apparatus holds up long enough? In 
the event that interruption to the operation 
of the equipment occurred, more would be 
told in the few characters comprising "SOS 
200 south Cape " than in "SOS SOS de 
ABCD Rescuing ships would at least 
know that the ill -fated ship was 200 miles 
south of somewhere anyway which would 
be of considerable assistance, though not as 
great as if the whole story got across, of 
course. 

RESOURCEFULNESS NECESSARY 

The captain of a vessel in danger is a busy 
man. He may throw to the wireless operator 
just a terse command, "Send an SOS, 
Sparks," and be gone. He doesn't care how 
you send it -the idea is to convey to rescuers 
in a way that will tell them the most in the 
shortest time. It is, in nine cases out of ten, 
up to the operator to figure it out. Often 
he is not given a position at the moment of 
receiving the order to send the call for aid. 
The captain cannot determine his position 
instantaneously. A resourceful operator will 
have an approximate knowledge at his grasp; 
from the former report or just a general 
location from his knowledge of direction, 
ports between which they are plying and the 
approximate speed they are making. 

A moment's thought at such a time will 
often result in hours -maybe days -saved by 
rescuing crews. Think for a moment of 
the last vessel you exchanged TR's with. 
Suppose he had said, "About 300 miles from 
you, OM." Then your SOS in a very few 
characters could say, "SOS 300 XYZ " 
meaning that someone is in need of aid and 
is 300 miles from XYZ. A ship coming to 
aid the stricken vessel would then only have 
to get XYZ's TR, and even if she found it 
necessary to guess whether north, south, 
east or west, could save precious hours by 
knowing in how big a circle to look for the 
damaged vessel from XYZ. Several ships 
co- operating in the search would find her in 
short order. 

Another phase of the SOS I mentioned 
specifically, is the fact that because of the 
inability of other stations to establish com- 
munication with the freighter which trans- 
mitted the distress call, nothing definite could 
be learned of her predicament, and rather 
than take chances of interfering with her 
possible further calls, all other radio opera- 
tion suspended for a period of five hours. 
We recognize, of course, that human lives 
are far above the value of dollars and cents, 
but with the newspaper report it is possible 
that the engine difficulty of the freighter 
placed her in no serious situation and that 
in some manner the wireless man could have 
managed to operate his transmitter on very 
low power long enough to either broadcast 
his position or clear the situation in some 
way so that a needless suspension of public 
correspondence might have been avoided. 
The holding up of traffic for such a period 
without a doubt cost a loss of at least sev- 
eral hundred dollars- probably thousands - 
in delayed messages. It would be interest- 
ing, though perhaps impossible, to compile 
figures on the monetary loss caused by ex- 
aggerated distress calls. 

There is not much more to say. The 
vessel remained afloat, reporting the follow- 
ing morning that everything was again OK 
and the vessel proceeding as usual. It is 
hard to conceive of a real wireless man per- 
mitting no signal to be transmitted from his 
station for such a great period following an 
SOS call so vague and uncertain. This is, 
of course, readily apparent in the event of 
a vessel sinking, but where the ship remains 
afloat, there is a wide variety of temporary 
schemes for operating the transmitter. It 
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Anti - capacity JACKS 

1- 13 
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Anti -capacity SWITCHES 

Lower -Loss 
VARIABLE 

Vernier 

CONDENSERS 

i ss - PHONE PLUGS 
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VAIUO- 
COUPLERS 

000kAAAr 
Lower Loss 
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Audio 
Frejuency 

TRANSFORMERS 

Ready 

The Jones Transformer 
Volume without distortion is assured by the use 
of the new JOS. W. JONES Transformer. A low 
ratio audio frequency transformer which always 
gives maximum value of signal intensity. May 
be used in both stages and with all tubes. 

Throw away your soldering iron and build with JOS. 
W. JONES parts : Audio Frequency Transformers; 
Variable Vernier Condensers ; Low Loss Variable Grid 
Leaks, Vario- couplers, Potentiometers, Rheostats, Induc- 
tance Switches, Phone Plugs, Sockets -and Anti- capacity 
Jacks and Switches. Simple binding posts make all con- 
nections. And less drilling is required. 

R AD IO:/ 
1 1 LP 
TRADE MARK. 

"Improved" radio parts 
JOS. W. JONES RADIO MFG. CO., INC. 
HOME OFFICE: 40- 42 -44 -46 W. 25th St., New York 

Branch Os/ces: 
Chicago: 

Monadnock Bldg. 
Philadelphia: 

1011 Chestnut St. 

Boston: 
99 Bedford St. 
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DUBILIER CONDENSERS 
Important Links between 
the Shenandoah and Land! 
Communication with land -under all condi- 
tions -at all times -this was the imperative 
need of the Shenandoah on its experimental 
flight across the continent. Impressed with this 
need, army and navy engineers equipped both 
transmitting and receiving sets with Dubilier 
mica condensers -not specially designed con- 
densers but the regular standard product. Only 
complete confidence in the supreme reliability 
and efficiency of Dubilier condensers can explain 
their use in this important and daring adventure. 

Dubilier 
CONDENSER AND RADIO CORPORATION 

Young Men -Turn Your Spare Hours Into Money! 
Earn big profits, prizes, and awards selling RADIO 

NEWS, SCIENCE & INVENTION, The EXPERI- 
MENTER, and MOTOR CAMPER & TOURIST 
in your neighborhood. We train you as our salesmen 
and pay you liberally for your time. Write at once and 
we will help you get started. M. BRIDWELL 

THE EXPERIMENTER PUBLISHING CO. 
53 Park Place New York, N. Y. 
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is a wise operator who thoroughly familiar- 
izes himself with jury methods and goes to 
sea prepared. 

LONG DISTANCE ARC AND SPARK 
COMMUNICATION 

Editor, RADIO NEWS : 

The letter written by the radio officers of 
the S.S. Southern Cross (KDTZ), and pub- 
lished in RAnio NEws for January, brings 
to mind many pleasant .experiences- under- 
gone while working with the S.S. Southern 
Cross and other Munson liners on the South- 
ern route to Buenos Aires from Newt York 
City. Along with the timely article by Howard 
S. Pyle in the same issue it should prove very 
interesting indeed to a vast majority of the 
old time commercial operators who, like my- 
self, have quit the game on account of the 
gradual influx of the "kid" element. It is 
to be regretted that commercial operating 
conditions aflOat are not the same now as 
formerly, nor can they ever reach and retain 
the high standard once set at the latter part 
of the World War unless the Government of 
these United States takes a hand and limits 
the age at which the present day school 
graduate may be classed a professional in 
every sense of the word and, at the same 
time, installs a system of promotion con-. 
tingent upon service and ability similar to 
the one now generally in use by the United 
Fruit Company. Laws and regulations should 
be expanded so as to govern and limit to a 
reasonable extent the conduct of the radio 
officers if the aforementioned plan is un- 
feasible. Radio room "society" and duties 
therein should be well defined at all times 
and radio men should be required to conduct 
themselves in a manner befitting their office 
and title. 

The writer was a member of the operat- 
ing staff at the naval radio stations Great 
Lakes and Bar Harbor, Me., when this 
latter station (NBD) was internationally 
famous for its high standard of efficiency in 
commercial as well as naval communications. 
I venture to say that no other commercial 
station on earth could remotely compare with 
NBD in its height of glory. Mention of two 
or three outstanding accomplishments of this 
station in communicating with ships at sea 
follow : 

The writer well remembers the day when 
all world's records for long distance com- 
munication were shattered when the S.S. 
Aeolus, southbound to Rio de Janeiro from 
New York, consistently held and maintained 
direct daylight arc communication with NBD 
up to and including the distance of 3,013 
miles. I might mention that the S. S. Aeolus 
was equipped with a two kilowatt Federal 
arc and this distance was greatly exceeded 
after nightfall. The distance is still unusual 
so far as I know even after dark, and sel- 
dom exceeded except by a few ships whose 
operators are on the job. Then again, using 
the five kilowatt spark set installed at NBD, 
the writer has communicated with the S.S. 
George Washington (KDCL) while this ship 
was nearing Constantinople, Turkey, later 
shifting to the arc and a higher wave -length 
for clearance of traffic. Only about one and 
one -half kilowatts of the five were in use 
at the time. Traffic has also been cleared to 
Bar Harbor from this ship while lying at 
anchor in the North Sea. Other occurrences 
of like character and equal merit could be 
placed herein, but time and space are limited. 

It might be well to mention a few instances 
of memorable communication to the South 
and West of Bar Harbor. The writer per- 
sonally, and on more than one occasion, has 
relayed traffic to NAT, New Orleans, from 
ships in the Gulf of Mexico which the shore 
station could not even hear. The same also 
has been done for KFS, San Francisco. and 
GKU, Assizes, England, for each of which 

(Continued on Page 1718) 
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So you've been bothered with battery noises. 
When a battery leaks electricity between plates 

or across cell -tops it sure kicks up a row. 
This unbalances the current iii the set and you 

get the same spitting and cracking noises as with 
partly run down batteries. 

Willard Radio Batteries enable me to cut out 
these noises, and I can work on a full charge all 
the time, for Willards are rechargeable. 

Their Threaded Rubber Insulation guards 
against leakage inside the battery, and their 
widely- spaced cells of glass with hard rubber 
tops say, "Halt," to current that tries to stray 
outside. 

Willards are the only radio batteries insulated 
with Threaded Rubber. You'll find that they 
will make a tremendous difference in your set. 

Your radio friend, 

1715 

r 

ATTERI E 
Every radio fan should have WTAM's booklet, 

"Better Results from Radio." This booklet tells 
how to get better results, how to clear up bat- 
tery noises, and gives many other interesting 
facts that you should know. Not a technical 
book. Written so everyone can understand. 

`ZUri te to 

WTAM 
:'The Voice of the Storage Sanely 3 

for this 
booklet- 

WTAM is the Radio Research Laboratory and 
Broadcasting Station of the Willard Storage Bat- 
tery 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 you 
entertainment. 

Mail me 
to WTAM. 

'0T ̀  I'll bring you 

j"Better Results." 
y í 

Name 

City and State 

Street Address 
RN6 

www.americanradiohistory.com

www.americanradiohistory.com


1716 Radio News for March, 1925 

SOMERSET STRATFORD Model 4A 
4 Tubes -Dual Control. A superior fDur 
tube, tuned radio frequency receiver - 
two dial control- operates on storage 
battery or dry cells. Automatic filament 
control insures long life of tubes. The ficest 

low loss" condensers and the famous 
SOMERSET Calibrated Transformers 
are features. "A" and "B" battery sp ace 
is provided in the handsome two -tone ma- 
hogany finish cabinet. Size 21 'z15 'x11'. 

Treasure Chests 

SOMERSET 

STRATFORD 
MODEL 4A 

5 
List $65 

-Full of Delights for You! 
OMERSET Radio Receivers represent a new 
Idea in radio -an honest pric e for honest ma- 

ter'als and workmanship. In performance and 
results they have set a new standard of et cellence 
and they fairly shout " Quality" in every line. 
Every set is a piece of fine furniture that any 
woman will welcome in her drawing room, a 
high grade instrument of precision that will fas- 
cinate any man. 

Each a Jewel! T e HE Somerset line of Radio R.eivers 
comprises four models - 

Stratford -Model 4A, 4 tube set, 2 dials, 
$65 tuned radio frequency 

Mars -Model 5A, 5 tube set, 3 dials, 
tuned radio frequency $75 

Shelbourne -Model 4B, 4 tube set, 1 
dial, synchronized control, tuned radio 

$85 frequency 
Standish -Model 4C, 4 tube set,1 dial, 

synchronized control, tuned radio 
frequency with built -in loud speaker . . 

Prices West of Mississippi - add t 0%. 
These receivers are all or the tuned radio fr3quency 
type, embodying all the newest radio eng'neering improvements. All sets have "A" and "B" battery compartments. 

NATIONAL AIRPHONE CORPORATION 
18 HUDSON STREET NEW YORK CITY 

$150 

SOMERSET MARS Model 5A 5 Tubes -Three Dial Control. Two stages tuned 
radio frequency, detector, and two stages 
audio frequency. Storage battery or dry 
cell operation, automatic filament con- 
trol, highest quality "low loss" conden- 
sers and the famous SOMERSET Cali- 

brated Transformers. Artistic cabinet hand - 
rubbed mahogany finish providing space for 
storage "A" and dry cell "B" T 1St $75 batteries. Size 29 'x 14 'lc 11', L 

Wander Sets - in Wonder Settings 
Somerset Radio Receiver 

EVERY is not only a marvel of engi- 
neering skill and master craftsmanship - 
truly "built fike a watch" -'but is also 
encased in a substantial cabinet of sim- 
ple, artistic design, breathing distinction in every 
line. Note the urique two toned panel effect and 
the hand rubbed mahcgany finish - quality is. 
supreme. 

A Challenge! 
--`hEVIOUSLY- definitely - un? 

mistakably superior in qual- 
ity, Somerset Radio Receivers also lead 
the racfio field in value -in worth for the 
money. Just check Somerset Radio Re- 
ceivers fsature fçr feature with any others at or 
near their price -bar none! You will be amazed ' -and you will appreciate the full force of our 
statement- 

Prices subject 
tochahge with- 
out notice 

"Each Somerset Radio Receiver is the best that 
can be offered a7 its price; the utmost in results and permanent satisfaction to its owner." 

NATIONAL AIRPHONE CORPORATION 
18 HUDSON STREET NEW YORK CITY 
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SOMERSET SHLLBOURNE Model 4D 
4Tubes- Single Dial Control. Our perfec- 
ted tuned radio frequency circuit with 
single dial syn_hsonized control. Storage 
battery or dry ccU operation, automatic 
filament control, the finest "low loss" 
condensera, and the famous SOMERSET 
Calibrated Transformers. Compartments 
for large sized smrage "A" and dry cell 
"B" batteries. Mahogany finish cabi- 
net, hand -rubbed two -tone effect. 
Size 26'z 14' :1 :' 

SOMERSET 

STANDISH 
MODEL 4-C 

List $85 

Radio Sets 
-With A Conscience 

SOMERSET Radio Receivers are 
not sold until the Furchaser is 

perfectly satisfied. For back of every set 
is Somerset Service - more than mere 
good interLicns - it is definite tangible aid, and 
yours fer tie asking. It is based on 

The Famous Somerset Guarantee - 
vOt. :must be satisfied with this receiver 
J. or we do not want you to keep it. If for 

any racier: you feel that it is not exactly as 
represented or that it has not the quality 
and va. ue which you have a right to expect, 
we want rou to return it for exchange or for 
refund cf your original purchase price, 
whichever you prefer. We will cheerfully 
and promptly make good any Somerset Ra- 
dio Rere:ver which does not fully measure 
up to yc ur expecrations. This guarantee 
means exactly what it says, without reser- 
vations, and is backed by the entire re- 
sources cf this insritution." 

- _; VERY completed Somerset Radio 
Recziver must pass the rigid tests of 

the Somerset Engineering Laboratories before it 
can be cert -fled "O.K." for shipment. And with 
each receiver is the Inspection tag bearing a record of 
these test, and signed by the inspectors. Look for it. 

NATIONAL AIRPHONE CORPORATION 
18 HUDSON STREET NEW YORK CITY 

SOMERSET STANDISH Model 4C 
4 Tubes - Single Dial Control with 
built -in loud speaker. Combining a 
built -in loud speaker of the highest type 
and the foar tube tuned radio frequency 
circuit wits single dial aynchroni led con- 
trol -all the latest and best in radio. 
Storage battery or dry cell oferation, 
automatic filament control, highest qual- 
ity "low loss" condensers, and the fa- 
mous SOMERSET Calibrated Trans- 

formers. Ample space is reserved in this cabinet for 
standard size high ampere hour storage "A" batteries and 
dry "B" batteries. Exquisite cabinet, a nt- Lin $150 ique mahogany finish. Size 29'x13'z14'. 

Somerset Features That 
Make Selling Easy! 

1. Somerset Radio Receivers meet the pcpular 
demand for high quality at honest prices. 
2. Somerset Radio Receivers cannot radiate or 
oscillate -tt.e filament control is automatic -no poten- 
tiometer or stabilizer required. 
3. Superior design gives clear, true, mellow tone 
without distortion -cannot squeal or howl -all body 
capacity effe cts eliminated. 
4. Utilizing the highest grade 'low loss" con- 
densers and the famous Somerset Calibrated Trans- 
formers, extraordinary sensitivity and volume have 
been attained - securing wonderful range and local 
station reception without aerial. 
5. Cabinets of surpassing beauty, gracing the most 
artistic surroundings -wiring and batteries cone aled- 
everything accessible and conveniently arranged - sturdy 
construction, two -tone panel effect, hand- rubbed mahog- 
any finish. 
6. Made by a corporation of long experience in 
radio manLfacturing with ample resources to insure 
the utmost in production economy and standing solidly 
behind every statement or claim- your assurance of 
reliability. 

MAIL THIS COUPON TODAY 
NATIONAL AIRPHONE CORPORATION 

18 Hudson Street New York City 
Without any obligation to me, send me the So-ner- 
set Radio Primer and fui: details of Somerset Radio 
Receivers. 

(07 ' 925- 

Natl. Aurphone 
Co -r . 

Address 
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had a 
Dífference 
the Hannnwarlun 
makes I 

e 
Stations never heard before -pleasing clarity - 

freedom from interference -are advantages the 
New Model "C" Hammarlund Condenser brings 
to you. 

No watch was ever built with more precision. 
The Model "C" is a real low -loss condenser - points o Óf 

losses too small to be measured. Electrically and 
mechanically, it is above comparison. sulierlonly Look for Hammarlund Condensers in the receiver 
you buy. Use only Hammarlund Condensers in the 
receiver you build. 1. Soldered brass plates, chem- 

All capacities; plain and vernier. Sold by the ically treated against corro- 
sion; perfect alignment. 

better radio dealers. 2. Stator plates specially shaped 
The Ultra- Vernier Dial, shown on the receiver in for easy tuning on low waves. 

the illustration, is a new precision product of Ham- 3 Adjustable 
ball b ari g rotor u 

marlund manufacture. Its 20 to 1 ratio provides metal end -plates. 

fine tuning and gives the panel a distinctive air. 4. Soldered clock -spring pig- 
tail, with automatic stop. 

$2.50 each at your dealers. 5. Minimum dielectric: losses 

Write for interesting folder. too small to be measured. 
coma 

HAMMARLUND MANUFACTURING CO. 
6. 

tioñ; cannot warp 
construe- 

424-438 West Thirty -third Street, New York 7. Micrometer vernier: moves 

Pacific Coast Representatives: all plates; no backlash. 

Atlantic- Pacific Agencies Corp., 8. Takes any size dial. 

204 -212 Rialto Bldg., San Francisco 9. The product of 11 years' ex- 
perience, malting precision 

Canadian Distributors: Radio, 

, 
instruments. 

0tß ßäx Itt' 

Ammar' - 

PRECIS/ON 
CONDENSER 

:,..v. .::.:...........:. .:.:..........,...,,::..,...,. .:.1.1.....1:.......:1.:::..... ................,.......... ....... ......... ,.., 
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The Universal all -wave inductance 
superior construction and electrical 
"Old Timer" radio friend why 
coils are better; they give closer 
tivity and range. No dead end 
16 sizes, mounted and unmounted. 
Send 25e for Super Heterodyne, 

Honeycomb con Circuits and 
CHAS. A. BRANSTON, 

Dept. 6, 815 MAIN ST. 
In Canada-Chas. A. Cranston, 

Co I I. 
S 

Back and Front 
Panel Mountings 
Plain or Geared 
Genuine Bakelite 

standard as to 
units. Ask your 

sets using honeycomb 
tuning, greater selec- 

losses, easy to operate. 

Radio Freoueney and 
Complete Catalog. 

INC. 
BUFFALO. N. Y. 

Ltd., Toronto 

Like Extra Mileage- Diamond Batteries 
Last Weeks Longer, But Cost No Morel 

441400 Radio 

"B" BATTERIES 
Buy than at your Dealers'. Write for Literature. 

DIAMOND ELECTRIC 

Newark, N. J. Chicago, Ill. 
Dealers, Jobbers -Write for Proposition 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 

Radio News for March, 1925 
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Long Distance Arc and 
Spark Communication 

(Continued from page 1714) 

the writer has acted as intermediary from 
ships ill the Pacific and Atlantic oceans, re- 
spectively. These are only a few of the 
many instances that can be set down. But 
what land station can compare even thus far ? 

Very, very few, if any. 
With regard to communication with WBN 

and WBH, as reported by the operators of 
the Southern Cross, I desire to say that con- 
sistent communication on arc waves with 
these ships was the rule during the whole of 
their run from New York to San Francisco. 
They could always be relied upon to keep us 
in touch with small freighters and other non - 
arc ships in Southern waters, traffic for 
which would invariably be routed through 
Bar Harbor. NBD formerly used a 20- 
kilowatt arc, controlled from a distance of 
about 27 miles. The station does not now 
enjoy the reputation it once held for distance 
and reliability. I believe that it still holds 
world's records for volume of commercial 
business and for number, also accuracy, of 
radio compass bearings furnished in a stated 
length of time. Belin, the famous French 
inventor of the Telephotograph, set up his 
apparatus -there and received the first photo - 
graph` ever sent across the Atlantic ocean, 
a likeness of General Pershing, then in Paris. 
Such a rlistination is reserved only for a 
station with an established -record. 

With all due regard to records, traffic and 
distance made by others, I firmly believo 
that the best average can proudly be set 
forth by the four Munson liners to South 
America, namely : S.S. Pan America 
(KDWZ), flagship of the fleet ; S.S. Ameri- 
can Legion (KDTM), S.S.; Southern Cross 
(KDTZ), and S.S. Western World (KDYI). 
The writer, when on the S.S. Pan America, 
has cleared traffic, . commercial and govern- 
ment, piled six inches high- weighted at 
that! -to the Bar Harbor Naval Station at 
a distance of about 4,000 miles, sending con- 
tinuously for periods of 45 minutes for four 
and five hours, repeating only addresses and 
signatures, and obtaining a clean -cut, soul - 
satisfying receipt at the end of each 45- 
minute period. The Pan America uses only 
a two -kilowatt Federal arc, radiating about 
12 amperes on 3,800 meters. Communication 
could usually be well established with NBD 
when at a distance off Cape San Rocque, 
Brazil, and short time arc communication 
has been entirely successful on several occa- 
sions while approaching anchorage in the 
harbor of Rio de Janeiro. Santos River - 
Mexican Gulf 600 -meter spark work has fre- 
quently been done while the same location 

Santos River) has been good fo r two-way a Y 
arc communication with KFS (Frisco) and 
NAT (New Orleans). Those acquainted 
with this run and the average conditions 
met with will readily recognize the point of 
efficiency to which a two -kilowatt arc may 
be brought. 

Distance work with the spark installations 
on the various Munson liners has been 
equally good as with the arcs. The old 
I.W.T. station at Easthampton, L. I. 
(WSA), probably holds all records for re- 
liability and distance in 600 -meter spark 
communication. The tone is distinctive. 

The probability is that all records for 
average distance and all -around efficiency, 
both apparatus and personnel, can be in 
justice claimed by this four -ship combina- 
tion on the 6,000 -mile journey to Buenos 
Aires, Argentina. 

PAUL EBERLE NELSON, 
Ex -Chief Radio Officer, 

U.S.M.S. Pan America. 
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The Amplifying Trans- 
former is the Magni- 
fying Glass of Radio 

Acme Transformers give maximum volume 
of sound, clearly and distinctly 

WHEN you put a lot of time and money into a 
radio set you want to be sure that it will give 

the best results. You want to know that your set will 
bring in the stations so that you can enjoy listening 
and be proud to call in your friends. You want Ampli- 
fication, but above all you want Amplification without 
Distortion. Be sure to use amplifying transformers 
that increase the sound without spoiling the quality. 

The Acme A -2 Audio Amplifying Transformer is the 
result of 5 years of research and experimenting. It 
gives amplification without distortion to any set. 
Whether you have a neutrodyne, superheterodyne, 
regenerative or reflex the addition of the Acme A -2 
will make it better. 

If you are not getting loud clear radio try Acme 
Transformers and note the difference. 

Each transformer is tested and carries a guarantee 
tag. If you want Amplification without Distortion use 
Acme Transformers in the set you build and insist on 
them in the set you buy. (That's one of the big reasons 
why the Acmeflex Kit -set gives such good results -it 
uses Acme Transformers). Send for our 40 -page 
booklet which explains how to get the best results by 
proper amplification and also contains a number of 
valuable wiring diagrams. It will help you build a set. 
Mail the coupon with 10 cents. 

ACME APPARATUS COMPANY 
Transformer and Radio Engineers and Manufacturers 

Dept. KI, Cambridge, Mass. 

Have the fun of making your own radio set 

AC 
^i for amplification 

I- 
I ACME APPARATUS COMPANY 

I 
Dept. Ki, Cambridge, Mass. 

I Gentlemen: - 
I I am enclosing 10 cents (U. S. stamps or j 

I coin) for a copy of your book "Amplification 
I without Distortion." 

Name .. .. .. .. .. .. .. .. 

I Street 

City ,fate 
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DAYO LA $125. 

cXe 8e! t!iat is 
Zeadyogged, 

Every DAY -FAN set comes to you with a complete list of 
broadcasting stations with their corresponding dial settings. 
Select the station you want -turn the pointers to the posi- 
tions furnished with the set -and listen. That's all that is 
necessary when you use a DAY -FAN. 
The entire DAY -FAN line, comprising models priced 
from $90 to $285, has this new and exclusive feature. 

THE DAYTON FAN & MOTOR CO. 
Dayton, Ohio 

1, DAYTON IA $285. 

-so Fleyertk 

OEM-7- $98. 

and 
oifier models 

NRE .40%). ® I 
A YEA R AH EAD 

Operate your radio from your 
lamp socket with a 

Gould Unipower Battery 
For complete information address 

GOULD STORAGE BATTERY CO., Inc. 
30 East 42nd Street New York 

Wiim0 

PICK A 

CROSLEY 
WINNER 
TRIANGLE 

RADIO SUPPLY 
CO., INC. 

120 W. 23d St.. N. Y. 

Big, complete stock. Standard prices. And 
you're sure it's reliable if it comes from Andrae. 

Send for our catalog 
JULIUS ANDRAE & SONS CO. 

117 Michigan St. Milwaukee. Wis. 

ANJ 1]RAE'sB"i86or 

The EAGLET Neutrodyne 
3 TUBES 

DRY CELLS 
$75 wARn oio Ë 

Write for Literature 

Radio News for March, 1925 

FROM AN AUSTRALIAN COMMER- 
CIAL OPERATOR 

Editor, RADIO NEWS: 
In the September issue of your excellent 

journal, an article appeared entitled: "A 
Commercial Operator's Viewpoint," by Mr. 
F. Howe. 

Mr. Howe seems to have a poor opinion 
of British radio, therefore the object of this 
letter is to defend it. The distance Mr. 
Howe states having received 2L0, using four 
tubes, is less than 2LO's range for a two - 
tube set. It may interest Mr. Howe to learn 
that London has been received in Sydney, 
Australia, and this city is about as far from 
London as it is possible to get on land. 

Your correspondent says that British sta- 
tions have very poor receivers and tells us 
the distance he works GKU (Devizes radio). 
British ships on the way to Australia via 
Cape Town, work this "inefficient" station 
south of the Equator, and a similar distance 
when on the Suez track. The latest British 
marine installation he criticizes -presumably 
the 1 % -k.w. Marconi quenched spark set -is 
at least equal to the Standard 2 -k.w. quenched 
spark set on American vessels, in appearance, 
workmanship and performance. 

All the ships fitted with the Marconi 
Q.G. sets running to Australia, work long 
distances throughout the voyage. 

As for the old Marconi rotary spark set - 
ridiculed by Americans and others -one of 
these sets hold a world's ship to shore dis- 
tance record. 

This set is fitted on a British ship trading 
from Sydney to San Francisco, and every 
voyage for years this ship has held com- 
munication with KPH (Bolinas), two -way 
traffic every night up to a distance of 5,200 
nautical miles, and TR's, and direct QSL 
up to 5,964 miles. 

TR's have been sent from the ship right 
across the distance from Sydney to San 
Francisco, but as only a single tube was 
used on the ship, KPH was not heard direct 
beyond the 5,964 miles. This means that 
1,200 miles were added to the 5,964. Had the 
ship been fitted with the receivers using as 
many tubes as American ships often have, 
then, doubtless, the two -way communication 
would have held over the enormous distance 
of 7,000 nautical miles. 

This is no "freak" working, but consistent 
long -distance communication taking place 
every voyage. 

Of course, great credit is due to the coast 
station KPH, but the ship had to put it out 
before it could be received, and the same 
ship has worked long distances with Aus- 
tralian and New Zealand stations, and these 
are mostly one -tube receivers. Such is one 
of the many examples of efficient British 
radio telegraphy. 

Two other items worthy of mention are 
two radio circuits operating in the Pacific. 
One is the Townsville (Queensland) -Rabaul 
(New Guinea) circuit. The distance between 
these two points is approximately 980 miles 
and C.W. tube sets with a power of 2 -k.w. 
is used. The other- Awanni (N. Z.) -Apia 
(Samoa), a distance of 1,500 miles -is cov- 
ered by a medium powered spark set. Both 
these circuits work a heavy traffic service in 
daylight under tropical conditions through- 
out the year. 

Perhaps, when Mr. Howe has taken more 
than those three trips across the Atlantic, he 
will be good enough to give British radio 
the credit it deserves. 

In conclusion. the writer wishes to say 
that some of the American coast stations 
are wonderful workers and, perhaps, the 
most popular are KPH, WCY and \VIM. 

VICTOR B. RIPPINGALE, 
44 Margaret St., 

Sydney, Australia, N. S. W. 
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TR* Mr VN 
Superior to 

Super - Heterodyne 
THIS Superadio 6 Tube Set 

brings in Station KFKX 
(Hastings, Nebraska), 1 2 0 0 

miles, in New York City, clearly on 
a loud speaker, using Only the small 
loop which conies with the outfit. 

The outfit advertised here is com- 
plete, as listed below, everything 
needed is included, clown to the last 
screw. The charts, blueprints, direc- 
tions and photos furnished are so 
complete and explicit that anyone 
can build this set and have it work- 
ing within a few hours. There is 
nothing additional to buy except the 
necessary batteries and tubes. Price 
includes mahogany cabinet and fold- 
ing loop aerial. 

You can pay $150 or more for an 
outfit, or $200 or more for a set, but 
you cannot possibly buy a better set 
than this one. 

Your VConey Refunded if this set does not satisfy 
you in all respects -if after 5 lays' fair trial you do 
not proclaim the TROPADYNE the best radio set 
you ever listened to. 

XtLd Cn 

tt: OUTFIT 

SEND NO 
MONEY 

PEAR VIEW OF 
TROPADYNE 

The Editor of Radio News 

NO. M4477 

Note These Important Features: 
DISTANCE, VOLUME AND TONE QUALITY equal to any 

S tube set sold anywhere at any price. 
LOOP RECEPTION- Outside aerial not to be used with this 

set -the complete loop is included in outfit. 
PERMANENT LOGGING OF STATIONS -Follow chart fur- 

nished; there are only two tuning controls and you always find the 
same station at the same spots on the dials. Our log chart shows 
you at what point to fini any station. 

MICROMETER VERNIER DIALS giving you the full advan- 
tage of the exceptionally sharp tuning. 

OUTFIT IS ABSOLUTELY COMPLETE -Drilled panel, Ma- 
hoganite Cabinet and everything else needed, except tubes and 
batteries. 

ECONOMY and SIMPLICITY -This is not a reflex, yet six 
tubes do the work for which other sets require eight to ten. 

Complete List of Parts: 
In the August 1921 issue, said this about the Tropadyne: "Here is a remare- 
able receiver which we warmly recommend to our readers. It has several 
new and unusual features. In the first place only f, tubes are used giving as 
much volume as the average 8 tube IIeterodyne. The selectivity of this set is 
unusual. Uneapmlities of the intermediate transformers have now been done 
away with by tuning each transformer. After the transformer has been 
tuned, It can be left this way, no further tuning being necessary. 

"This system makes for maximum sharpness and maximum volume. An- 
other outstanding point of superiority of the Tropadyne circuit is that it 
practically does not radiate, thereby not interfering with other nearby re- 
ceiving stations. A saving of two tubes as well as an increase of selectivity 
is obtained with this new circuit." 

4 RICO Tropaformers; 1 Standard Variocoupler; 2 Certified Low 
Loss 23 -plate Condensers; 1 Calibrated Transformer; 2 Jacks; 3 

Fixed Condensers; 6 Bakelite Sockets; 2 Vernier Dials; 1 Rheostat; 
1 Potentiometer; I 7x24 Panel; 1 7x24 Mahogany Cabinet and 
Baseboard;- 40 ft. Bus Bar Wire; 1 Folding Loop Aerial; 1 Grid 
Leak and Mounting; Binding Posts; Flexible Wire; 1 Bakelite 
Binding Post Strip; 4 doz. Screws; Full Directions. 

RADIO SPECIALTY COMPANY, 98 PARK PLACE, NEW YORK 
Tropadyne Gets Europe! 

"Received 2BD, Aberdeen, on November 25th. Results 
good, except noises. 11:30 to 11:40 talk, from 11:40 to 
12:00 piano number. Piano number good, talk poor. Used 
Tropadyne Circuit." 

J. ZIMMER, 157 James St., Newark, N. J. 
The above has been verified by "RAmo NEws" 

SEE OUR 
2-PAGE 
AD ON 
PAGES 

l fils and 
ISIS 

RADIO 
N EWS 

k 
RN) SEND NO MONEY 
RADIO SPECIALTY CO., 98 Park Place, New York, N. Y. 

Please send at once one complete Tropadyne Superadio Outfit 
as advertised in February Radia News. I will pay postman or 
expressman $60.50 upon arrival. 

NAME 

! STREET or R.F.D. 

CITY STATE 
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"All that could ever be desired 
in the way of satisfactory 
radio reception" 
For Best Results; Be Sure You Get 

The- BALDWIN- PACIFIC, 

45,000 
CYCLE 

SUPER-KIT 
$15.00 

Thousands Now Know This 
to be the Greatest Radia 

Value Ever Offered 
Complete Super -Heterodyne Re- 

ceiver May Be Built for $45.00 
A remarkable value,' made possi- 
ble through huge quantity. pro - 
duction. Build your own' Super. 
Heterodyne, or 'Juive your dealer 
build it for you.. Rebuild or con- 
vert your old set-to a modem and 
advanced type Super- Heterodyne. 
All other parts required are stand- 
ard. Hook -up print with complete, 
and simple instructions packed 
with each "Pacific Quintet" kit. 
Foresight and Advanced Engi- 
neering Efficiency now bring the 
latest and most popular develop- 
ments within a price range to suit 
the average pocket -book. 

Approved by Leading Dealer,, Jobbers 
and Manufacturers.Everywhere 

PACIFIC 
RANGER suEr 

n><mw,n-exme ea 

Sntlafnetion 
Guaranteed 

Finely 
finished 

merchandise 
built for 

real work. 

U.S.S.Maryland.. 
Navy Yard Puget Sound Waehh, 
23 September,1224''. 

The Baldwin-Pacific Co. 
- - 

Pacific Building. 
San Francleco,Callfornta. 
Gentlemen:- 

Ir. reply to your query of recent date as to the perf- 
ormance of my pactfio- Quintet "equlpt SUPER- HETERODYNE -set,you are advised RS follows. 

The set Se very easily túne4,and extremely quiet in operatlon,deeptte. the fast that it Se located in a room where 
even the furniture is of metal,and on board a ship where -all 
the machinery is electric driven. 

As to its selecttvityll find no difficulty whatever 1n 
tuning out CKCK in 420 meters,and bringing in KM. on 423 meters.` 
Or in tuning out - RA on 283 meters,and tuning in KFSG on 278. 1 

This without any interference whatever,and without employing the directive qualities of the loop, 
The followitrg stations were received on loud speaker. 

with this set during the past week,Sept 14 to 22. 
KFHR KPO KFAE 
KGO KECK KFSG 

-KT? KFOA CFDC 
KEPT ®10 CNRC 
KGB KDKA CHRW 
WFAA - CFAC CFQC - 

Raw ,' : KHQ KFBL 
SOAP CFI CKCD 
KLX - .. KILT CKCK. 

While not in authority on radio sets in general,or the 
SUPER- HETERCDYNE in particular,it is my belief that ,tha this otrcult; 
employing your "Pactf }o -Quintet "kit in its construotion,wil,l bring to the reasonable indtvidual,all that could ever,be desired 
in_ths way of .satisfactory radio reception. 

¡eryt sure.. 

, -Lteut C.H.Forth.U.S.Navy. 
The above letter is "an example of many received certifying' to thé euperlOr 

efficiency and marvelous performance of the "Pacific Quintet" Super -Kit. 

Baldwin - Pacific & Company 
"Pacifie Quintet" Soeur -Ant Kit Pacifie Building Cesaistfn> t 1 Pacific "Ranger" No. San Francisco 30 Oscillator Coupler, 3 Paeffie Ranger" No. 25 Intermediate Fre- Loa Angeles Denver Chicago New Orleans ttueney Transformers and 1 Pacifie No. 932 M: Harris, 311 Kittredge 53 W. Jackson Wtiltwey Central, '20 Ranger" Filter Transformer. Bldg. 

- 
Bldg. Blvd. Building 

Mlaneapnlla inelanapolle Detroit St. tea la Cleveland New Nork Philadelphia tes Boston Bik. 336 Bargees Ar. 441: Vancouver 1724 Olive St. 205 Zeller -Bldg. -220 Broadway Bonree Bldg, 

Desirable territory 
for Distributors for 
the Storad line of 
Storaoe Batteries 
is still available. 
Only one distribu- 
tor albointed in 

each district. 117e 

have an interesting 
proposition to of- 
fer. 

Battery the Modern 
Receiving Set Requires 

Satisfactory results with the new receiving sets 
can be obtained only with the use of large capa- 

ci :y, heavy duty storage "B" Batteries -batteries that 
are built special for this purpose in order to stand up under 

the severest service requirements. At the same time compactness 
is necessary. 
The vital element, STORAD plates, are especially designed for this purpose 
and are 5/16" thick. These are separated by combination wood and rubber 
separators enclosed in specially molded glass jars and sealed with patented 
acid proof rubber caps. 

4500 M .A.H. 24 volt No. 4524 4500 M.A.H. -48 volt No. 4548 
Literature Oes Request. 

For Sale by all Leading Distributors and Dealers. 

THE CLEVELAND ENGINEERING LABORATORIES CO. 
2147 Superior Viaduct N. W., - Cleveland, Ohio 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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A Course in Esperanto 
(Prepared especially for RADIO News, by 
James Denson Sayers, Esperanto writer and 
editor, President New York Esperanto Har- 

monio Club) 

LESSON 3 -VERBS 
you have already learned the simple 

tenses of the verb, the infinitive, the 
present, past and future, but in order to 

have the entire conjugation of the verb in 
one "place for convenient and quick refer- 
ence in future, all the twelve conjugations 
are given here. It is not necessary to take 
up space with extensive delineation of each 
conjugation. The Esperanto verb, being en- 
tirely regular, is so simple in construction 
that a brief explanation, as the following, 
is all that the student needs for reading any 
Esperanto text. Keep your copies of RADIO 
NEws with these lessons, and in future when 
reading Esperanto, or in writing to your 
Esperanto correspondents in other countries, 
if you find yourself in doubt about some 
point, refer to your lessons. I want to em- 
phasize here the great value of immediately 
beginning to read as much Esperanto as 
possible, and of taking up, at once, corre- 
spondence with Esperantists in other coun- 
tries. Besides the quick acquirement of 
facility and a true international style in 
Esperanto, your knowledge will be greatly 
aided, for great numbers of intelligent stu- 
dents in all countries are anxious to corre- 
spond in Esperanto. A little ad. in any one 
of the many Esperanto papers will bring 
you correspondents from all parts of the 
world. In Lesson 4, you will find a letter 
form; use it as -a model, writing your letter 
in Your own words, referring to your Esper- 
anto dictionary for words you need. After 
finishing these few lessons, you will find 
surprisingly little need for the dictionary. 

THE VERB 

The verb (a word denoting action or state 
of being) does not change its form in Es- 
peranto for person or number. First, second 
and third persons; singular and plural are 
all the same. 

To indicate the present tense of a verb, 
it ends in -as. 

To indicate the past tense the ending 
is -1S. 

To indicate the future tense the ending 
is -Os. 

mi iras, I go; mi iris, I went; mi iros, I 
shall go. - 

li iras, he goes; li iris, he went; li iros, 
he will go. 

ili iras, they go; ili iris, they 'went; iii 
iros, they will go. 

The conditional mood ends in-us. 
Se vi lernus, mi ankail lernus, If you were 
to learn, I would also learn. In English 
and in other national languages, the 
moods are often formed by illogical 
tenses of the verbs, but you must be 
careful never to attempt similar forms in 
Esperanto. Here you will find all forms 
logical: If they were rich, they woud be 
happy. "Were" in this case does not 
mean that something has already hap- 
pened in past time. It refers to a con - 
diton that does not, but might exist -a 
conditional proposition. In Esperanto 
this is -direct and logical: Se iii estus 
ricaj, iii estus felieaj. Compound: Se 
mi estus tie, vi estus vidinta min, If I had 
been there, you would have seen me. 
(See participles -anta, -inta, -onta 
below). 

The imperative (to command) mood 
ends in -u. Lernu vian lecionon, Learn 
your lesson. Iru kaj portu la libron, Go 
and carry the book. 

The infinitive (indefinite) mood ends in -i. To be, Esti. To go, Iri. 
(Continued on page 1725) 
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MURD O CK NEUTRODYN 

$100 
with 

built-in 
Loudspeaker 

Fr HE Murdock Five Tube Neutrodyne is the outstand- 
ing 1925 model receiving set. You will be impressed 

by the beautiful tone quality and the rich cabinet design. 
There is space in the cabinet for "B" batteries and the only 
accessories necessary are batteries and tubes. A "Mur- 
dock" set is backed by our 20 years of successful experience 
in making radio apparatus. 

WM. J. MURDOCK COMPANY 
Dept. Al, 505 Washington Ave., Chelsea, Mass. 

Branch Offices: New York Washington Chicago Los Angeles San Francisco Seattle 

MU i : 
RADIO PiRODUCTS 

Standard since 3.9o4 
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Experimental Harmonies 
By John L Rernariz, IQP, IXAIIì. 
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Radio Data Sheets i Radio Data Sheets 

By Sylvan By Sylvan Harris 

rar 

CCwo ciube Reflex lex Experiments 
By Clyde J. File 

Experiments with Various Voltages on Standard Tubes. 

heu- 

Measuring the Amplification Factor of a Vacuum Tube 
By H. Diamond, Dept. of Electrical Engineering, Lehigh 4lniversity 
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Experimental Radio Terectuenc-q Circuits 
By 1D. L. Pearce 
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EXPFRIMFNTAL 

RADIO 

These are 
Opportunity Days 
in Radio 

Radio has tremendous possibilities for every 
experimenter. In fact, it has been only by con- 
stant inventing and research work on the part 
of many engineers and designers that Radio 
broadcasting has come into existence. Oppor- 
tunity knocks at everyone's door today -Radio 
has a hundred problems waiting for you to solve. 

The EXPERIMENTER, the one and only 
magazine expressly for the person who experi- 
ments, carries each month many pages of radio 
that detail the major problems of the industry 
that are waiting to be solved. The EXPERI- 
MENTER covers completely the field of radio 
from the standpoint of the development of the 
industry. 

A FEW TITLES OF RADIO ARTI- 
CLES FROM A PREVIOUS ISSUE 
OF "THE EXPERIMENTER" ARE 
SHOWN HERE. 

MARCH ISSUE NOW ON SALE 25c THE COPY :: ON ALL NEWSSTANDS 
Published by The Experimenter Publishing Company, 53 Park Place, New York, N. Y. 
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( Continued front page 1722) 
The active participles (with an adjec- 

tival, substantival, or adverbial sense): 
Present end in -anta, -anto, -ante. 
Past end in -inta, -into, -inte. 
Future end in -onfa, -onto, -onte. 
Examples: La frato estas studanta, The 

brother is studying. Studanta knabo, A 
studying boy. Studanto, A student. 

Studante, oni lemas, By studying one 
learns, or, literally, Studyingly, one 
learns. 

La viro estas parolinta, The man has 
spoken. 

Parolinto, The speaker (naming a 
speaker of some past time). Parolinte, 
li sidis, Having spoken, he sat down. 

La koncerto estas okazonta, The con- 
cert is about to occur. 

La kantonto, The singer (Who is just 
going to sing). 

The passive participles (with an adjec- 
tival, substantival, or adverbial sense): 

Present end in -ata, -ato, -ate. 
Past end in -ita, -ito, -ite. 
Future end in -ota, -oto, -ote. 
Examples: La poemo estas lernata, The 

poem is being learnt. La batato, The 
person (or other object) being beaten. 
Batate, li ekkriis, Being beaten, he cried 
out. La skribita letero, The written let- 
ter. Vidite, li forkuris, Having been seen, 
he ran away. 

All the forms of the passive voice are 
made by the aid of the verb Esti, to be 
(the only auxiliary verb in Esperanto), 
and a passive participle of the required 
verb. 

La pordo estas fermata, fermita, fer- 
mota, The door is being shut, has been 
shut, is about to be shut. 

The preposition with the passive is de, 
by. 

Mi estas amata de mia patro, I am 
(being) loved by my father. 

Ili estos sendataj de sia fratino. They 
will be sent by their sister. 

VOCABULARY 

Japanujo, Japan; almenaü, at least; 
rigardi, to look; hieraü, yesterday; doni, 
to give; tranci, to cut; vidi, to see; eniri, 
to enter; krei, to create; per, with, by 
means of; persono, person; tiel, so, thus, 
cirkaü, around, about; peco, piece; stacio, 
station; turni, to turn; popolo, people; 
Dio, God; senfadena (sen fadeno) wire- 
less; preta, ready; laüte, loudly; mondo, 
world; pomo, apple; kiam, when; kaj, 
and; fermi, to close. 

READING EXERCISE 
Mi parolos morgaü al Japanujo per mia 

senfadena telegrafaparato. Oni diras ke 
almenaü tri milionoj da personoj estas 
pretaj paroli Esperanton. Rigardu al tiu 
viro parolanta tiel laute. Se li estus pa- 
rolinta hieraü per la radio- telefono, oni 
estus aüdinta lin cirkaü la mondo. Donu 
al mi pecon de la pomo trancata. Donu 
al mi pecon de la pomo trancota. Ni es- 
tis irintaj (had gone) al la urbo. Li estis 
ironta (was about to start, to go) al la 
radio -stacio kiam li estis vidata. Vidite, 
li cirkaü turnis sin kaj eniris la domon. 
Parolante, li staris antati la popolo. La 
pordo estas fermita de la knabo. La 
mondo estas kreita de Dio. 

TRANSLATE TO ESPERANTO 

In Japan many persons speak Esper- 
auto. In Germany (Germanujo) more 
than a million persons have -radio sets. 
One says that at least a hundred thou- 
sand buy sets each month (monato). 
Yesterday I talked to Dr. (Doktoro) 
Pierre Corret (SAE) in Versailles with 
my wireless telegraph set. He has a 
good, strong set. Dr. Corret is one of 
the (unu el la) best Esperantists in the 
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hat makespossia 
such atnaznAclariy? 

Licensed under 
U. S. Patent 
Office Serial No. 
719,264 for Ra- 
dio Receiver 
Systems. 

SHAMROCK- HARKNESS 
TWO -TUBE REFLEX 

ISTEN to it! Hear the Shamrock -Harkness 
Lfor five minutes any time -even when receiv- 

ing conditions are not most favorable. Above all, 
you'll be amazed at the way every sound comes 
in- clean -cut, life -like, clear as crystal ! You can 
get clear, consistent loud speaker reception on this 
powerful little set within a radius of 1000 miles 
-and sometimes more! 

Notice the unit pictured in the insert above. It's the 
crystal detector -the little wonder part that is respon- 
sible for this remarkable clarity. 

Amazing Performance 
The Shamrock -Harkness is astonishing the country. It 

combines the best features of the most powerful present day 
circuits -five -tube volume and distance combined with un- 
equalled clarity. What a combination! 

Only the genuine Shamrock parts will give you maximum 
results. Shamrock engineers have spent months in labora- 
tory experiment designing these specially balanced parts. 
They are backed by our unconditional guarantee. Avoid all 
imitations -be sure to get a licensed Shamrock -Harkness Kit. 

Clip the coupon below and send for this 
Instructive and Interesting booklet. 
Every Radio fan should have one. 

SHAMROCK MANUFACTURING CO., 

Dept. A 24, Market Street, Newark, N. J. 

f ea tures 
Operates a loud 

speaker. 
Two tubes do the 

work of five. 
Cuts battery cost 

60%. 
Does not squeal, 

howl or radiate. 
Stations can be 

logged. 
Amazing clarity 

and volume. 

PRICE 

$35 

HAMROC 
( FOR SELECTIVE TUNING ) 

SHAMROCK MANUFACTURING CO., 
Dept. A -24, 315 Market St., Newark, N. J. 
Please send me a copy of "Shamrock Radio Builders' Guide Book," containing diagrams and 
complete instructions for building 10 sets at prices ranging from $15 to $50. I enclose 10 
cents (U. S. stamps or coin). 

Name 

Address 

V A V AV A VA VA V A V fir .9%41 t1'414 4: 1f-V -4 *' 4 
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BRUNSWICK "BIG 5" 
4= SET 

5 TUBES 

A truly Royal Set Combining Beauty of Design with 
Efficiency, Volume and Perfect Control. The Great- 
est Achievement of the most progressive year in 
Radio. A set a Millionaire would be proud to own. 
Well worth twice as much. Now cut to 

KNOCK DOWN PARTS 
NOTHING NEEDED TO BUILD 

For those who are of mechanical mind we 
have assembled a complete kit of all 
parts needed to build this wonderful set. 
The Kit complete with all necessary 
tools, including cabinet and complete in- 
structions on how to assemble and build 
in three hears. $39.49 Guaranteed at W 

LISTEN 
in for us every Monday 
night from 10 to 11 East- 
ern Time thru 
New York. Hear our 
Orchestra. Report o u r 
programs. 

so 50 
SOLD ON TRIAL 

Just think of this list of BRUNS- 
WICK Features: Mahogany Piano 
Finish Cabinet encasing a five 
tube set of pure Mahogany and 
Gold.. Radion Mahoganite high 
finish panel upon which are 
mounted Mahogany and Gold 
Dials, Rheostat Knobs with Gold 
Markings, Gold Plated Switch 
which locks set when not in use, 
and Gold Plated Jacks, one for 
phones, one for speaker. Sta- 
tions always come in at same dial 
settings. So simple a child can 
operate it. Coast to Coast re- 
ception not unusual to thousands 
who now own and operate Bruns- 
wick Sets. 

SEND NO MONEY 
Simply pay the Postman on ar- 
rival. We ship C. O. D. to all 
parts of the World. Don't pay a 
cent in advance. Simply fill in the 
coupon and mail it to us. 

COMPLETE - NOTHING MORE TO BUY 
For those of you who want a complete outfit we have made 
up a handsome set complete in detail with nothing more to 
buy. Even the wire for hooking up the net is included, 
together with a complete diagram showing you ]row to put 
up your aerial and connect all batteries. The true value of 
this complete outfit is far above this price, but our tremen- 
dous volume enables us to sell at cut prices. With this outfit 
you get: 
1 Brunswick "Big 5" 1 Pr. Brunswick Phones 
1 Brunswick Loud Speaker 5 Tested' Tubes 
1 Complete Aerial 2 45 Volt Batteries 
1 Lightning Arrester 1 60 Amp. Storage Battery 

2 Plugs 

DEALERS WRITE 
for our special discounts. Your territory may still be open. 
Our discounts will surprise you. 

X9950 
SOLD ON TRIAL 

Send for Catalog 
WE WANT AGENTS 

The Radio Shack Demonstrator 
plan is famous. Hundreds are mak- 
ing real money in spare time with 
our supplies. Write us at once for 
catalog and agent information. 

LETTERS ANSWERED 
SAME DAY AS RECEIVED 

TheRADIO SHACK AD10 
SHACK, Dept. r 

1 55 Vese New York. N. Y. 

j e 1 Please send me the outfit I have marked. When it 
Iarrives 

t isI fi ewd 

i l 
I 

pway 
ree t uPn 

tt m an 
d amiun 

ts. 
a mI 

am 

tion as received and you agree to refund my money' 
l instantly. I hare marked my choice in square 

55 VESEY STREET (B) Brunswick CGBmplete 0 fittone $99.50 

Dept. RN3 

NEW YORK CITY I Ad(mlress 

City 

011`'Ídllt- .. 

Duötrrni 

Type 100 -B 

$12 
As illustrated 
% actual size 

[Sold on a 
money back 
guarantee 

Duotron 
Fro ntB ng Battery Charger i 

is now ready for distribution 
Until our electrical engineers developed DUOTRON- 
which is not a mere charger, but a miniature power 
plant -charging batteries at home has been highly 
unsatisfactory. To do so successfully has required 
high priced instruments -considerable electrical 
knowledge -and constant watching. 
DUOTRON requires practically no attention. Con- 
nect DUOTRON to your A -C lamp socket and it will 
keep up any Battery. 

Use DuTHO "B" BATTERIES for 
most efficient Radio Reception 

DURKEE -THOMAS PRODUCTS CO. 
1228 Folsom Street, San Francisco, California 

Recognized Jobbers 
and Dealers. Write 

for proposition: 

Write for illus- 
trated, descriptive 

literature. 
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world. I entered the station to speak by 
means of the wireless telephone. I 
turned and spoke to the people. 

LESSON 4 -THE PREPOSITION 
Prepositions show the relation between 

parts of sentences, pointing out how 
something stands in relation to some- 
thing else. La birdo flugas al la arbo, 
The bird flies to the tree. 

Every preposition, but one, in Esper- 
auto has a fixed and definite meaning, 
and great care must be taken to use the 
preposition which gives the exact mean- 
ing we wish to convey. A careful study 
of the list of Esperanto prepositions, with 
their English meanings, given in this les- 
son, will add greatly to your acquirement 
of the language. 

The preposition je is the only one in 
Esperanto without a definite meaning. It 
should be used only when we have to 
employ a preposition and are uncertain 
which we ought to select. We can, how- 
ever, omit the preposition, and put its 
complement (noun or pronoun) in the 
accusative case, provided no ambiguity 
is likely to arise through the presence 
of other accusatives in the sentence, as: 
Li fojas je tio, or Li gogas tion, He re- 
joices at (or, over) that. There is no 
Esperanto preposition which gives ex- 
actly the nuance of meaning of the Eng- 
lish "at" or "over" in this sense. Such 
fine nuances of meaning, untranslatable, 
exist ill all national languages, and as you 
progress with Esperanto you will re- 
alize how valuable is the indefinite "je ", 
and also what wonders are accomplished 
by the accusative ending, which is often 
used instead of a preposition of any kind: 
Li iris Londonon, He went to London. 

Unlike English, all prepositions in Es- 
peranto govern the nominative case. If 
the complement of a preposition is in the 
accusative case, it is not owing to the 
preposition, but to the rule that the ac- 
cusative is used to show the direction or 
place towards which movement (physical 
or moral) is made. 

As already stated in Lesson 2, second 
paragraph, the accusative is used when 
direction is implied towards something. 
But if the word towards which such 
movement is implied is the complement 
of a preposition, then such word is in the 
nominative or accusative, in accordance 
with the following rules: 

(a) If the preposition denotes of itself 
movement (there are just three such: 
Tra, al and gig; see second paragraph be- 
low), its complement will be in the nomi- 
native, in accordance with Rule 8 of Es- 
peranto grammar that prepositions gov- 
ern that case. 

(b) If the preposition does not of itself 
denote movement, then movement is 
shown by placing its complement in the 
accusative. 

PREPOSITIONS WHICH ALWAYS 
DENOTE MOVEMENT 

The following three prepositions in- 
variably denote movement, and conse- 
quently their complement is never in the 
accusative: Al, To, towards, Gis, Up to, 
as far as. Tra, Through. 

To show duration of time, where bet- 
ter euphony is obtained by leaving out 
"dum ", while, during, the accusative end- 
ing 

for : i a olis du horojn, He 

The accusative is used to show weight, 
measure, or distance: Li iris du mejlojn, 
He went two miles. La pano pezas du 
funtojn, The bread weighs two pounds. 

COMPOUND WORDS 
Compound words are formed by join- 

ing the various root -words together, the 
(Continued on page 1729) 
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"B" CURRENT 
FROM THE 
ELECTRIC 
LIGHT SOCKET 

SWITCH it on! Switch it off! 
That's all you have to do. No "B" batteries to 
charge or replace -No bother or nuisance - 

No trouble or disappointments -No guess work 
about your plate voltage. 

Here's a magic box that takes your ordinary AC 
house current and converts it into direct "B" current 
of the proper voltage to operate your radio set at 
maximum efficiency -today or a year from now. 

It doesn't run down or get weak- doesn't need new 
parts. It's as easy to operate as an electric iron, and 
should last just as long. 

It is absolutely dependable, too! The fact that it is 
built and guaranteed by the makers of the world 
famous Bosch Magneto should establish complete 
confidence in its efficiency and reliability. 
Do not confuse the Bosch Nobattry with other "B" 
battery eliminators. It uses no tubes, and is radically 
different in design and construction. It is the perfect 
"eliminator" which conservative radio users and 
dealers have been waiting for. 

Learn more about it. Write today for illustrated 
folder, giving the name and address of your radio 
dealer. 
Type BAN For alternating current - $49.50 
Type BDN For direct current - - 30.00 

DEALERS -Don't delay -the demand is sure to be enormous. 
Wire today for sales proposition and discounts. State whether you 
are a dealer or jobber and give references to aid us in quick alloca- 
tion of territories. 

AMERICAN BOSCH MAGNETO CORPORATION 
Main Office and Works: Springfield, Mass. 

Chief 
Points of 
Superiority 

1. Suitable for any receiving set, 
using 1 to 14 tubes -will also 
take care of power amplifier. 

2. Unlimited current supply. 

3. Requires little if any attention. 

4. Cannot burn out radio tubes 
even if wrongly connected. 

5. Uses no tubes- there's nothin': 
to get out of order. 

6. Costs only a fraction of a cent 
to operate. 

7. Detector voltage adjustable - 
from 15 to 50 volts. 

S. Amplifier voltage adjustable, 
too -from 90 to 150 volts. 

9. Constant voltage - plenty of 

pep. 

10. Gives clear tone, greater vol- 
ume, and more distance. 

11. It is NOISELESS- there's ab- 
e1 

solutely no hum or distortion. 
12. Will operate low power trans- 

mitting sets. 

: 

BOSCH NOBATFRY 
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On All 
News 

Stands 

25c. 
the 

Copy 

TOURING LIFE- "Down by the Rio Grande" 
Featured in the February Issue of MOTOR CAMPER & TOURIST 

Aside from the great number of beautiful hotels and stopping 
places in the State of Texas, there are over MO special camps 
entirely for Motor Tourists. 

MOTOR GAMPER & TOURIST is featuring the great State 
of Texas in its February Issue, giving a complete comprehensive 

survey in pictures and editorial matter of this most interesting 
section of the United States. 

Every Motor Tourist will do well to become acquainted with 
Texas and its famous Rio Grande. 
February Issue of MOTOR CAMPER & TOURIST Now On Sale. 

GERMOTT PUBLISHING CO., Inc., Owners 

Licensed Publishers -The Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y. 
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(Continued from page 1726) 
qualifying root -word or words coming 
first and the chief root -word coming last: 

Vaporsipo, steamship; legolibro, read- 
ing book; fervojo, railway (front fero, 
iron, and vojo, way or road). 

Word -building on these lines is very 
frequent in Esperanto, and does away 
with the necessity of learning a vast num- 
ber of words. Lerni, to learn; Lernanto, 
one who is learning, a student; lernado, 
learning (the continued act of learning); 
lernejo, a school (from lerni, to learn, and 
-ej, the suffix meaning place, or loca- 
tion) a place of learning. (All the 
affixes, with treatment of their uses will 
be given in a later lesson). Lernantaro, 
a collection of learners, a student -body. 
A great variety of meanings can be built 
on "lern -", or any other root. Imiagine 
a person knowing 2,000 of the Esperanto 
root -words, with half of them capable of 
such expansion! Such a person would 
have a vocabulary of a very minimum of 
50,000 words. Compare this with Elbert 
Hubbard's 22,000 and Shakespeare's 
15,000 and you will begin to have a dim 
idea of the tremendous literary and scien- 
tific riches of Esperanto. 

FOREIGN, OR CLASSICAL WORDS IN 
ESPERANTO 

A large number of words, mostly of 
Latin or Greek origin, exist, which are 
common to most languages. These 
words, after being made to conform to 
the rules of Esperanto phonetic spelling, 
may be used. They take the usual end- 
ings: Telefono, Telegrafo, Centro, Aero- 
plano, Markonigramo, Opero, Teatro, 
Parko, Naturo, Karaktero, Aparato, Mi- 
krofono, Lampo (lamp, used for radio 
vacuum tube). 

All international scientific and tech - 
nical terms are thus treated and adopted 
into Esperanto. 

LIST OF PREPOSITIONS 
The following is a list of the 35 simple 

prepositions in Esperanto, with their 
English definition: 

al, to, towards; antaü ol, before (in 
point of time); cirkaü, about, around; 
dum, during, while; anstataü, instead of; 
apud, beside, close by; da, of (relating to 
mass quantity) ; ekster, outside; antaü, 
before, in front of; 6e, at, with; de, of, 
from, by; el, out of; en, in; je (indefin- 
ite); kun, with; per, by means of; post, 
after, behind; pro, because of, for; sub, 
under; tra, through; gis, till, as far as; 
kontraü, against, opposite; laü, according 
to, along; po, at the rate of; preter, be- 
yond, past; sen, without; super, above, 
over; trans, across; inter, between, 
among; krom, besides, except; malgraü, 
nothwithstanding; por, in order to, for; 
pri, concerning, of, about; spite, in spite 
of; sur, on. 

The following is a reading exercise in 
which some of the prepositions and the 
accusative of direction are illustrated. 
The exact translation follows the exer- 
cise in order that the students may more 
quickly and clearly grasp these important 
points in Esperanto. These illustrations 
are taken from Cox's Commentary (pub- 
lished by The British Esperanto Asso- 
ciation), which is one of the best text- 
books of Esperanto for English- speaking 
students. 

(1) Ciuj prepozicioj per si mem postu- 
las Clam nu la nominativon. (2) Se ni 
iam post prepozicio uzas la akuzativon, la 
akuzativo tie dependas ne de la prepo- 
zicio, sed de aliaj kaüzoj. (3) Ekzemple: 
Per esprimi direkton, ni aldonas al la 
vorto la finon N; sekve: tie = "en tiu 
loko," tien - "al tiu loko "; tiel same ni 
ankaü diras: "La birdo flugis en la. gar- 

1729 

Just use ordinary tools on 
this panel 

-built to order for radio 
YOU don't need special tools to do a good job 

on a Radion Panel. Just the usual tools found 
around any house will give you clean -cut, work- 
manlike results. You need not have the slightest 
fear of chipping. 

Radion is the easiest of all to cut, drill and saw. 
It was developed to order by our engineers to meet 
the demands of radio set builders. There is nothing 
quite like it for real results. 

Highest rating as radio frequency insulation 
Authoritative laboratory tests 
give Radion the highest rating 
as radio -frequency insulation. 
That means that losses from 
surface leakage and dielectric 
absorption are exceptionally 
low. And low losses mean 
clearer reception, more volume 
and more distance. 

You can see that Radion is 
different by looking at the 
finish. But that high -polished, 
satin -like surface is not for 
beauty alone. It's useful, too. 
Moisture and dirt cannot gather 
to cause leakage 
and leakage 
noises. 

Radion resists 
warping. Iit's 
strong. It's mois- 
ture proof. It 
comes in eighteen 

stock sizes and two kinds, 
Black and Mahoganite. 

Better performance will make 
it worth your while to ask for 
Radion by name, and to look 
for the name on the envelope 
and the stamp on the panel. 
Radio dealers have the exact 
size you want for your set. 

Send for booklet 
"Building Your Own Set" 
Our new booklet, "Building 

Your Own Set," giving wiring 
diagrams, front and rear views, 

showing a new set 
with slanting panel, 
sets with the new 
Radion built -in horn, 
lists of parts and di- 
rections for building 
the most popular cir- 
cuits- mailed for ten 
cents. Mail coupon 
today. 

Other Radion Products 
The same qualities of low -loss 
insulation and attractive appear- 
ance characterize Radion dials 
(to match panel), binding post 
panels, insulators, knobs, etc. ; 

also the new Radion built -in 
horn. 

AMERICAN HARD RUBBER COMPANY 
Dept. A3 11 Mercer Street, New York City. 

. Chicago Office: Conway Building 
Pacific Coast Agent: Goodyear Rubber Co., San Francisco- Portland 

AD I ON 
`'?dre Supreme Insulation 

PANELS 
g)ials, Sockets,BindingPostPanels,etc. 

AMERICAN HARD RUBBER COMPANY 
Dept. A3, 11 Mercer St., New Yorlc City. 

Please send me your new booklet, "Building 
Your Own Set ", for which I enclose 10 cents 
(stamps or coin). 

Name 

Address 

City Starr 
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Ward's 

Radio Headquarters 
Why not buy your set or parts at Radio Head- 
quarters? Only tested and approved radio 
equipment is sold. Every set sold by us is 
guaranteed to give satisfactory results. ` Catalogue 

The best Radio Experts made 
this catalogue -men who devote 
their entire time to Radio -who 
are up to the minute with every- 
thing new, who tell you the best 
hook -ups, who have selected for 
you the best tested parts, who 
have chosen the best sets -so 
simple that you yourself can 
easily install them -so reliable 
that we guarantee them to give 
satisfaction. / Write for your copy of this 
Catalogue. See for yourself the 

low, prices. Buy your radio at 
Radio Headquarters. 

Our 53 Year Old Guarantee 
Ward's has dealt with the Amer- 
ican people for 53 years under a 
definite guarantee of "Money 
back if you are not satisfied." 
All our Radio sets are guaran- 
teed to give satisfactory results 
and back of this guarantee is a 
reliability that for 53 years has 
not been questioned. Address our 
house nearest you. Dept. 2 -R. 

MontgomeyWard &Co 
The Oldest Mail Order House. is Today the Most Progressive 

Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Fort Worth 

ThE 
COIL 

WITHOUT 
LOSSES 

During the recent international receiving tests, 
many owners of sets equipped with Uncle Sam 
Coils heard London, Madrid, Aberdeen, Scot- 
land and other European stations. Don't con- 
fine yourself to the boundaries of your own 
country. Use Uncle Sam Coils and the world 
is yours. 

Wound on moulded _Eliminates all adhe- 
1 hard rubber. 3 sives. 

2 _The only coil of its 
kind wound with Am- 
bassador Litz wire. 

4 _Increases volume 50% 
to 250 %, also selectiv- 
ity over old type. 

FREEAsk your dealer or send us four cents 
in stamps for wiring diagrams of circuits 

in which this remarkable coil can be used. 

UNCLE SAM ELECTRIC CO. 
211 East Sixth Street Plainfield, N. J. 

THE 
CONNECTING 

LINK 

I 

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be 

inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept, 53 Park Place, N. Y. 

Radio News for March, 1925 

denon, sur la tablon," kaj la vortoj "gar - 
denon," "tablon" staras tie ci en akuza- 
tivo, ne car la prepozicioj "en" kaj "sur" 
tion ci postulas, sed nur car ni volis es- 
primi direkton, do estas, montri, ke la 
birdo sin ne trovis antaüe en la gardeno 
aü sur la tablo kaj tie flugis, sed, ke gi de 
aha loko flugis al la gardeno, al la tablo 
(ni volas montri, ke la gardeno kaj tablo 
ne estis la loko de la flugado, sed nur la 
celo de la flugado) ; en tiaj okazoj ni uzus 
la finigon N tute egale cu is prepozicio 
starus aü ne. (4) Morgaü mi veturos 
Parizon (aú en Parizon). (5) Se ni be- 
zonas uzi prepozicion kaj la senco ne 
montras al ni, kian prepozicion uzi, tiam 
ni novas uzi la kumunan prepozicion "je ". 
(6) Sed estas bone uzadi la vorton "je" 
kiel eble pli malofte. (7) Anstataü la 
vorto "je" ni povas ankail uzi akuzativon 
sen prepozicio. (8) Mi ridas je lia nai- 
veco (aü, mi ridas pro lia naiveco, aü, mi 
ridas Tian naivecon). (9) Je la lasta fojo 
(aü, la lastan fojon) mi vidis lin ce vi. 
(10) Mi veturis du tagojn kaj unu nok- 
ton. (11) Mi sopiras je mia perdita felieo 
(aü, mian perditan felieon). 

TRANSLATION 
(1) All prepositions by themselves al- 

ways require the nominative only. (2) 
If we ever, after a preposition, use the 
accusative, the accusative there (in that 
case) depends not on the preposition, but 
on other causes. (3) For example: In 
order to express direction we add to the 
word the termination N as follows: tie 

"in that place" (there), tien = "to 
that place" (thither) ; thus in the same 
way we also say: "The bird flew into the 
garden, upon the table," and the words 
"gardenon ", "tablon ", stand here in (the 
accusative, not because the prepositions 
"en" and "sur" require this, but only be- 
cause we wished to express direction, 
that is, to show that the bird was not 
(did not find itself) previously in the 
garden or on the table and flew (about) 
there, but that it flew from some other 
place to the garden, to the table (we wish 
to show that the garden and table were 
not the place of the flying, but only the 
destination (aim, purpose) of the flying; 
in such cases we should use the termina- 
tion N all the same whether any prepo- 
sition were there (should stand) or not. 
(4) Tomorrow I shall travel to Paris (or, 
into Paris). (5) If we need to use a 
preposition, and the sense does not show 
(to) us what preposition to use, then we 
can use the general (common) preposi- 
tion "je ". (6) But it is well to use the 
word "je" as seldom as possible. (7) In- 
stead of the word "je ", we can also use 
an accusative without a preposition. (8) 
I laugh at his simplicity (or, I laugh because 
of his simplicity, or, I deride his simplicity). 
(9) On the last occasion (or, last time) I 
saw him with you. (10) I traveled two days 
and one night. (11) I sigh for (I bemoan) 
my lost happiness. 

SAMPLE LETTER FORM 
Novjorko, Usono, 

10 -an de januaro, 1925. 

Sinjoro (ail, s -ro) Ivano Soloviev, 
Simferopol, Rusujo, Bitakska 17. 

Estimata samideano: 
Mi estas multe interesata pri aferoj de 

radio, senfadena telegrafo, ktp (kaj tiel 
plu). Estus por mi tre granda plezuro se 
vi povus korespondadi kun mi en Esper- 
anto. Mi studas Esperanton nun per la 
lecionoj aperantaj en la granda radio re- 
vuo, RADIO NEWS (Radio Novajoj) 
kiu favoras Esperanton kiel radio -mond- 
lingvon. 

Atendante vian espereble baldaüan re- 
spondon, mi restas. 

Samideane la via. 
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tell 
ed is 
tru- 
true 
it is IF your antenna has been up for a 
ging year or more the chances are that the 
on- surface of the antenna wire has become 

eked corroded due to the action of the weather. 
Radio frequency currents travel on the 
surface of the wire and often the weak- 
ening signals carried by them is due to 

n this corrosion. This trouble is partien- 
n a larly prevaler* in large cities where the 

kind.. Atmosphere is contaminated with sulphur 
the fumes and other chemicals 'from manu - 

unis- fa 

cults f. be better anyway. Pt er 
lines in close proximity . to an antenna 
cause a shadowing effect or an absurf.- 
tion effect and sometimes both. 

Corroded Antenna. Wire 
Causes Weak Signals 

lh,' 
as i 

sig 
cans 

Enameled wire is excellent for an- 
tennas as the enamel protects the surface 
of the copper f rom the gases and other 
corrosive elements in the atmosphere. 

ut 
nais 
of 
lied 
tl 
wi 
yo 

ph' 

Yo 
that 

ac 
ing. 
cx 
Six 
do 

S 
ont 
slit 
re 

INSULATOR ANTENNA INSULATOR 

LEAD In 

LIGHTNING ARRESTER --, 

GROUND WIRE 

GROUND 

PORCELAIN 
TueE 

To SET 

From 
Pop. Radio 

The Secret of a Good Aerial 
Is the Protective Enamel Coating 

RADIO AUTHORITIES agree that ordinary bare 
aerial wire deteriorates rapidly when exposed to atmos- 

pheric fumes and moisture. High- frequency currents in the aerial 
always flow along the surface of the wire, and when this surface 
becomes corroded, the aerial current encounters great difficulty 
in reaching the radio set. This means considerable loss of range 
and volume. 

Clipping front 
Popular Radio 

Beldenamel Stranded Aerial Wire is made of bright, 
clean copper strands, each covered with a protective, baked - 
enamel coating. Atmospheric exposure, even for years, has no 
effect on Beldenamel and corrosion cannot take place to reduce 
signal strength. Follow the advice of acknowledged radio author- 
ities, and replace your aerial with Beldenamel Aerial Wire. Do 
it now, and hear the difference. 

100 

For Best Results 
the aerial and lead -in should be a 
continuous length of Beldenamel 
Aerial Wire. Use a 150 -foot length 
furnished in standard Belden 
carton and avoid all joints. 

44. 

Free Booklet 

r 
I Belden Manufacturing Company 
B 

I 
e 

1 

B 

I Name 

2314A S. Western Ave., Chicago 

7 
1 

1 

I want a real aerial for my set. Please send me 
your booklet describing Beldenamel Aerial 1 
Wire and other Belden Radio Products. 

1 

Manufacturing Company i 
231:4íA. S. Western Avenue Chicago '/ Address 

1 

i 
1 

1 

ISM Ma= m a t ® a v s ® m pa 
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RHEOSTATS 
POTENTIOMETER5 and 
LOW LOSS CONDENSERS. 

Amsco quality radio parts-the standard of 
excellence, by which all other parts are 
judged. Used by many leading set manufac- 
turers as well as by the foremost radio engi- 
neers for laboratory work. 

Ask your dealer or write 
for interesting literature 

AMSCO PRODUCTS, INC. 
Broome & Lafayette Sts., New York 

New Improved AMPS -TONE Guaranteed 

RADIO HEADSET 

Full 
2200 
Ohms 

New 
Price 
$5.00 

For three years these Headsets have been tried, tested and proven their value. There 
are thousands in use to -day, still giving perfect satisfaction, having sold on their merits. 
Our production has allowed us to reduce the price. 

Unexcelled for crystal sets and capable of great distance reception with tube sets. 
Your set, large or small, deserves a Real Good Headset for results. 
Many new improvements so ask your dealer for the new improved Ampl -Tone Head- 

set or write us direct. 
Make your own Loud Speaker! Our excellent unit including blue print for making 

horn, price $3.00. 
MANUFACT URED BY 

THE UNION FABRIC COMPANY, Derby, Connecticut 

TO THE RADIO DEALER. 
Let us explain how you can make the sale of our publications a wórth while, well paying part of 

your business. Write now and prepare for the Fall and Winter trade: 
EXPERIMENTER PUBLISHING COMPANY, 53 PARK PLACE, NEW YORK CITY 

Radio News for March, 1925 

TRANSLATION 
New York, U. S., 
January 10, 1925. 

Mr: Ivan Soloviev, 
Simferopol, Russia, Bitakska 17. 

Dear (esteemed) Sir (samideano = one 
of the sane idea) : 

I am much (1y) interested about affairs 
of radio, wireless telegraphy, etc. It 
would be for me a great pleasure if you 
would correspond ( -ad, suffix meaning 
a continuation of an action, see lesson on 
affixes in April issue of RADIO NEWS) with 
me in Esperanto. I study (am studying) 
Espéranto now by means of the lessons ap- 
pearing in the great radio magazine, RADIO 
NEWS, which favors Esperanto as radio 
world language. 

Awaiting your to -be -hoped -for (hope- 
able) early (ba daìz, soon) response, I re- 
main, 

Samideane (fraternally) yours, 
Note -In writing to Esperantists of 

other nations it is preferable to use a 
typewriter, but by all means, write very 
plainly, for every nation has its peculi- 
arities of handwriting that are not at 
once legible to strangers. 

Editor's Note-For the convenience of our 
readers following these lessons we call at- 
tention to the little Esperanto dictionary ad- 
vertised in Classified columns of RADIO 
NEWS. 

Book Review 
THE AMATEURS' BOOK OF WIRE- 

LESS CIRCUITS. By F. -E -,Haynes, 
Assistant Editor of Wireless Web-id and 
Radio Review. Stiff paper cove', 6 x 10 
inches. Diagrams. 124 pages. Published 
by the Wireless Press, Ltd., 12 and . 13 
Henrietta St., Strand, London, W. C. 2. 
Price 3/6. 
The author first presents a few excellent pages 

dealing with general considerations of the proper- 
ties and operations of circuits. As is usual, he 
tells first of the simple crystal set, then the single 
tube circuits, the different methods of amplification 
and several pages are devoted to transmitting cir- 
cuits. This introduction is well done, serving its 
purpose as a preface to the main part of the 
book, which consists of circuit diagrams and their 
explanations. There are circuits in the first part 
showing different methods of connecting switches 
in circuits, the fundamental wiring of the vacuum 
tube with its accessories. Not only schematic, but 
also picture diagrams are employed, simplifying 
the circuits to a great extent. The diagrams pro- 
gress through the single tube to the multi -tube 
circuits, and there are interspersed throughout 
many valuable suggestive circuits for the experi- 
menter. Also there are included six tables in 
which are collected data on coils, their properties 
when connected with different sizes of condensers; 
wire data and the characteristics of tubes. We 
can recommend this book to the dyed -in- the -wool 
radio fan, who experiments, as a handy and well - 
written reference. 

CAPTAIN ECKERSLEY EXPLAINS, a 
Reply to His Numerous Correspondents. 
By P. P. Eckersley, Chief Engineer of the 
British Broadcasting Co., 5 x 7% inches. 
Paper cover, 86 pages. Diagrams and 
illustrations. Published by The Wireless 
Press, Ltd., 12 and 13 Henrietta St., Lon- 
don, W. C. 2. Price 2 shillings, net. 
Needless to say the chief engineer of a broad- 

cast company receives such a quantity of mail 
that it is impossible for him to even supervise the 
replies. As many of the letters are of a similar 
nature, Captain Eckersley adopts an excellent plan 
in publishing his answers to many questions in 
this well written and interesting little book. 

Captain Eckersley first relates the history of 
broadcasting in England, telling of the problems 
in the choice of sites for stations, and other mat- 
ters relating to the foundation of the British 
Broadcasting Co. The three remaining chapters 
deal with strength of signals, interference and 
faithfulness of reproduction. 

Even though. the American B. C. L. has not 
written to Captain Eckersley, he will gain from 
this book many excellent ideas for the perfecting 
of his own receiver -and also some of the prob- 
lems with which our British colleagues are con- 
fronted. 
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INTRODUCTORY OFFER OF PYRADIOLIN 

PANEL AND CROSS -SECTION WORK -SHEET 

What next will be 
made of Pyralin? 

STOCK SIZES AND PRICES 
PyRADIOIIn Panels 

Black Mahogany 
7 x 10 $1.65 $1.98 
7 x 12 1.97 2.36 
7 x 14 2.30 2.76 
7 x 18 2.95 3.54 
7 x 21 3.45 4.14 
7 x 24 3.94 4.73 
7 x 26 4.25 5.10 
7 x 28 4.58 5.50 
7 x 30 4.92 5.90 

PyRADIOIin Dials 
1% inch $ .35 $ .42 
4 inch .85 1.00 
5 inch 1.00 1.20 

Dials and panels 
of this wonder- 
ful new Du Pont 
material 

If you have not already tested Pyradio- 
lin (tile remarkable new material espe- 
cially developed for radio) this is your 
opportunity to do so. 

Pyradiolin has properties which make 
it unique. Literally, it can be worked 
as easily as a piece of soft pine. You 
can actually drive a wood -screw through 
it without splitting. For panels, it is 
ideal, as it can be secured in black or 
mahogany, to match or contrast with 
your cabinet, thus bringing a new beauty 
to radio sets. After all your work to 
make your set perfect, why should your 
panel be inharmonious ? 

. . . . Now, you can have DIALS 
to match. Pyradiolin dials are also 
made in black or in mahogany. The 
finish goes completely through Pyardio- 
lin, hence, cannot wear off. 

Last, and of the utmost importance, be- 
cause Pyradiolin panels and dials have 
been developed by experienced engi- 
neers especially for radio, they are un- 
usually high in the properties so essen- 
tial to good radio operation. 

Use this coupon today 
You can buy Pyradiolin' and dials at most 
good dealers, but if -your dealer cannot supply you, 
simply fill in this coupon and mail it directly to us. 
Your order will be shipped promptly together with 
descriptive literature, and a cross -section work -sheet 
for conveniently and accurately diagraming and 
drilling your panel. 

E. I. DU PONT DE NEMOURS & CO., Inc. 
Pyradiolin Department, Arlington, N. J. 

Send me, charges prepaid, one Pyradiolin panel. site 
finished in black or mahogany. (Cross 

out one.) 

Send me, charges prepaid, Pyradiolin 

7)N 
` dials, sizes finished in black or mahogany. 

(Cross out one.) 
Attached is check 

in payment. If 

RADIO check here 
you wish us to ship by Parcel Post, C.O.D. 

Name 

Address 

City 
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`The <t Astion 
9, B Battery rent Has Been 
Solved with e lans`B "Forme 

The Kellogg Trans -B- former furnishes the necessary plate voltages for your 
radio set, from your 110AC, 60 cycle, electric light socket without any 
interferences. 

This unvarying current is furnished at less than one -fifth cent per hour. 
Throw away your tB" batteries and install a Trans -B- former and your set 

will operate at maximum efficiency 
constantly. 

The Kellogg Trans -B- former will: 

Improve reception. 
Reduce operating cost to a minimum. 
Add to the appearance of your set. 
Increase DX possibilities. 

Developed, : perfected and guaran- 
teed by the Kellogg Switchboard and 
Supply Company. 

At Your Dealers 
Each $50.00 

KELLOGG SWITCHBOARD & SUPPLY CO. 
1066 WEST ADAMS STREET, CHICAGO 
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Dutcé- 
Radio Talking .-Mac ine 

Makes Radio 
as "Clear" as Your 
Talking Machine! 

ONLY when radio and a good 
talking machine are linked 

together with a Dulce -Tone do 
you get clear, undistorted loud 
speaker reproduction. 

Retail rPrice 
Complete 

si® 
Dulce -Tone rids radio of loud speaker "blarings" and metallic rattles - 

and that unsightly horn. 
There are no delicate adjustments to make with Dulce- Tone - simply 

lay the talking machine needle in the Dulce -Tone reed (as illustrated), 
plug into your radio and tune as usual. 

If your favorite radio or music store does not sell Dulce -Tone, accept 
no substitute. Order direct. 

THE TEAGLE COMPANY, Cleveland, O. 
Canadian Distributor 

The Otto Higel Co., Ltd., Toronto, Ont. 
Price in Canada $14. 

Let Boice Help You Build It! 
No matter that you want to build, Bolee can help you. He'll send you the 

Boice -Crane J sW6 
or any other Boice -Crane machine on monthly payments. He 
gives you lowest prices and biggest values with a positive money - 
back guarantee. Machine shown will saw, sand, grind, miter, 
rabbet, tenon, etc. Sturdy, accurate, economical. Saws 1',b" stock. 
Sold with or without motor. 

Write today for Descriptive Catalog of Bench Saws, Drills, 
Jointers and Band Saws and the Boice E -Z -Pay Plan. 

W. B. & J. E. BOICE Dept. 803 -A Toledo. Ohio 
"World's Largest Makers of Small Bench Machines" 

Radio Brews for March, 1925 

"FIND -ME- QUICK" Radio Chart. By 
Felix M. Locher. Printed on ledger linen 
paper, 23 x 11 inches. Published by the 
International Radio Chart Exchange Bu- 
reau, 211 Patterson Building, Fresno, 
California. 
The "Find -Me- Quick" Radio Chart has sufficient 

space for logging 100 broadcast stations. The 
columns for logging data are headed, "Call Let- 
ters." "Name of Station," "Location," "Dial Posi- 
tions," "Loop" (Geographic Direction), "Wave- 
Length,". "Watts," "Date and Hour Found" with 
"Remarks." There has been established a chart 
exchange bureau, whereby radio listeners who 
have similar sets may exchange information by 
using one anothers charts. The chart is well got- 
ten up and should prove of value to fans who 
wish to keep an accurate record of the stations 
they have heard and enjoyed. 

UNCLE JACK FROST'S WIRELESS 
YARNS, on Good Reception and How to 
Get It. By Capt. C. C. J. Frost, M.I.R.E., 
Engineering Department of the British 
Broadcasting Co., 5 x 7/ inches. Paper 
cover. Frontispiece and diagrams. 106 
pages. Published by The Wireless Press, 
Ltd., 12 and 13 Henrietta St., London, 
W. C. 2. Price 2 shillings. 
Captain Frost's "Wireless Yarns" deal with the 

fundamental principles of radio, up to and in- 
cluding the crystal set. They are primarily for 
the great majority of listeners who desire to mas- 
ter the general fundamentals of the science with- 
out being bored with technical details. In the 
first few chapters the author gives an excellent 
description of wave- length, amplitude of a radio 
wave and the theory of antennae. The princi- 
ples underlying the action of a crystal detector 
are contained in the fo -. .lowing two chapters. The 
next few sections contain information on storage 
batteries and their maintenance. In the last "yarn" 
Captain Frost describes the action of a complete 
crystal receiver from the time the antenna is ener- 
gized until the signals are heard in the phones. 
The 12 "yarns" are a very clear exposition on 
the fundamental principles of radio reception with 
a crystal set. 
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The Inventions of Regi- 
nald A. Fessenden 
(Continued from page 1631) 

much more easily read, possibly because 
they communicate by shouting over such 
long distances. In the "Peaks of Shala" 
will be found a very interesting account of 
this. Xenophon says in his Anabasis that 
a certain mountain tribe had their villages 
12 miles apart because that was about the 
limit of distance for convenient communi- 
cation by shouting. This seems incredible, 
but some men who have lived in mountain 
countries tell me it is possible. In any case 
it is evident that the language must be one 
in which the words are very sharply dis- 
tinguished from one another, i.e., the trains 
of sound waves, and, therefore, their trac- 
ings, are very distinctive. I have found 
this to be mainly due to the use of "explo- 
sive" consonants the shch, tsch, etc.. of 
those eastern languages. Now there is no 
reason why we should not introduce those 
consonants into the English and other Lan- 
guages. The results would not be unpleas- 
ant, in fact I have found that the very best 
way to accomplish what voice trainers call 
"placing the voice," is to sing the group 
"Shchkyperi" (the native term for "Alba- 
nian") in place of the customary "May, 
me, mi." 

(To be continued) 

Fessenden and the Press 
WHEN Professor Fessenden's first 

article appeared in RADIO NEWS in 
the January issue, it caused no little 

comment, both from our readers and the 
press. It seems that the whole world is 

waiting breathlessly for the distinguished' 
inventor's autobiography, and we are cer- 
tain that nothing like it has ever been pub- 
lished in radio literature up to now. We 
have received hundreds of- commendatory 
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You need a headset - to tune-in with 
to get distant stations - both domestic 
and foreign . to listen -in without disturbing others - to shut out the noise in the room 
and get all the radio fun 
to get the truest and clearest reception - always 

No one realizes these facts more forcibly than the 
makers of the famous Radiola ILIA. They include 
Brandes as standard equipment. 

Brandes 
the name to know in Ra io 

Copyright by C. Brandes, Inc., 1925. 
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Tune Out Interference 
from conflicting 
stations. Use a 

GENERAL RADIO Filter 

The Type 247 -W Filter will tune 
OUT interference from stations you 
do not want. It will give you great- 
er clarity of reception. Easy to at- 
tach - Easy to tune - Wavelength 
range 150 to 500 meters. 

Price $10 
Sold by all Good Dealers: 

Write for Descriptive Folder N. 

GENERAL RADIO CO. 
CAMBRIDGE, MASS. 
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INDUCTANCE. Inductance in series with the plate sapply suppresses a certain per cent of the a.c. component, 

dependent upon the frequency of the ripple and the value of the inductance. The curves show the per cent of 

suppression for a,1 henry and a 10 henry choke at common ripple frequencies for a small transmitting tube. For 

comparison the percentage of ripple by- passed by a 1 mfd. condenser as outlined in "No. 2," is plotted to the same 

scale. The insert curves are the 1 mfd. and 10 henry curves replotted to show their effects at the very low frequen- 

cies common to moving contact disturbances. Note thé change in the shape of the curves as the inductance is 

increased, that the increase in suppression is not directly proportional to the value of "L" and that a small choke 

will be of little use especially at the lower frequencies. 

The condenser curve should not be mistaken for a percentage reduction in ripple. It does not represent sup- 

pression, but by -pass. Reduction of the ripple thru the plate circuit takes place only when the current thru the 

condenser has become so large that it "breaks down" the ripple voltage. This action is, dependent upon the design of 

the generator, and the load that it is operating under. 

ESCO generators are so designed that their minute ripple is of as low amplitude and as high frequency as is 

practical. 
ELECTRIC SPECIALTY COMPANY 

TRADE "ESCO" MARK - 
- 

211 SOUTH STREET STAMFORD, CONN., U. S. A. 

IF 'INTERESTED IN MAXIMUM MILES PER WART YOU WILL BE INTERESTED IN BULLETIN 237B 
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letters from readers all over the world, and 
as we go to press they are still coming in. 

In the issue of Wednesday, December 10, 
the New York Times printed the following 
editorial : 

INVENTORS AND CAPITALISTS 
Between men with new ideas and men with 

money there has been from time out of mind a 
sort of war, the inventors charging that the capi- 
talists ever are trying to get possession of the in- 
ventions for their exclusive financial exploitation, 
and to "freeze out" the discoverers and deprive 
them of either interest or power in the companies 
they form. The capitalists, on the other hand, 
insist that the inventors, as a class, are visionaries 
with whom it is difficult or impossible to do busi- 
ness as business ought to be done, and that after 
an invention is made its development necessarily 
must be in more practical hands. 

A different view of this o:d controversy is pre- 
sented ill the current issue of RADIO NEws, to 
which astonishingly large magazine Professor R. A. 
Fessenden, himself an inventor with a record of 
many and important achievements, including the 
heterodyne principle, is contributing an autobiog- 
raphy which promises to be of great interest. As 
a scientist, Dr. Fessenden naturally is fond of 
those large generalizations which have done so 
Much for science and usually are called "laws." 
So he offers a new one, which deserves the atten- 
tion of psychologists as well as of scientists. He 
thus formulates it: 

"No organization engaged in any specific field 
of work ever invents any important development 
in that field, or adopts any important development 
in that field until forced to do so by outside corn - 
petition." 

That is a hard saying, and several of the great 
corporations that maintain staffs of eminent men 
to do research work are likely to question its 
accuracy. Dr. Fessenden, however, insists that he 
knows of no exception to his "law," and he pre- 
sents a long and impressive list of notable inven- 
tions, none of which, he declares, was made by 
or for the companies which they might. be expected 
most to interest, and in al of these cases, he 
further declares, the companies sneered at the in- 
ventions offered and refused to buy their, even at 
prices that now seem ridiculous. Therefore, says 
Dr. Fessenden, the last persons to whom an in- 
ventor should take his discovery are those engaged 
in doing what his invention would enable them 
to do better. He must go elsewhere - -for money 
and encouragement if he would avoid wasting his 
time. 

SUCH ERRORS OFTEN EXPENSIVE 
It is not at all difficult to understand why the 

man who goes to a great corporation, that has 
millions invested in a plant with which it is doing 
a successful and profitable business, gets but a 
cold welcome when he proposes what amounts to 
the scrapping of that plant and the entering upon 
a new and untried method of conducting its opera- 
tions. But though, in such cases, refusals to buy 
or even to investigate are comprehensible, the long 
record of serious consequences following such re- 
fusals, as presented by Dr. Fessenden, shows 
plainly enough that with more wisdom the great 
corporations would have avoided the very costly 
mistakes which many of them have made as a re- 
sult of their contentment with things as they 
were and their inability to see the compulsion to 
change soon to be exerted upon them: Change 
under compulsion is always expensive, for besides 
involving the hated scrapping of old machinery 
and the abandonment of old methods, it also in- 
volves the buying for a high price, from the in- 
ventor or his assigns, rights that once could have 
been Obtained cheaply. 

Dr. Fessenden tells the inventor not to go to 
the big fellows for help, but he does not reveal 
to whom appeal for recognition and financial help 
is more hopeful. The man who can be con- 
vinced that there are millions in a new idea 
rarely has the money required for backing that 
idea effectively. As a matter of fact, the would - 
be innovator never is liked by those who are 
doing well in the old, established ways. They re- 
sent his assumption of superiority -of his ability 
to teach them their business. Unless more than 
ordinarily open -minded and foresighted, they see 
only impudence in that, especially when it is 

done by a man who as yet has been successful 
only in dreams. 

It was to be expected that this editorial 
would not go unchallenged. Indeed, a few 
days later the following article appeared in 

the New -York Times, the statement having 
been given out by Orson D. Munn, of the 
Scientific -American. When reading this 
article, it should be kept in tüind that the 
publishers of. Scientific 'American are also 
patent attorneys and, naturally, are interested 
in all patent phases. For this reason, their 
statement may be taken with a grain of salt. 
The article follows herewith: 
SAYS INDUSTRIES HELP INVENTORS 

Orson D. Munn, publisher of The Scientific 
American, recently issued a statement in which 
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It HasThe Full Sweet Resonance 
Of Our Upright Horn.. 

The new cabinet model has a seasoned wood 
horn which is "full floating" -the outer end, 
or bell, does not touch the cabinet. This, to- 
gether with a long expansion chamber, gives 
it that same freedom of vibration which goes 
to make the Bristol horn type Loud Speaker 
such a resonant, sweet -toned instrument. It 
also has the same high -grade electromag- 
netic sound mechanism. It is not only a 
handsome piece of furniture, but a speaker 
worthy of the best radio set that money can 
buy. 

The "Voice" 
of the 

Audiophone 

Both Horns are 
Free to Vibrate 
Like the Open 
Diapason of 
the Organ 

CABINET MODEL $30.00 
Beautifully finished mahogany. Full float- 
ing wooden horn and cast metal throat. 
Musically, a companion to the finest set ever 
built; size 17 a 10 x 10% ". 

MODEL S 
AUDIOPHONE 

$25.00 
Rubber horn 14T /z" in di- 
ameter. Cast metal throat. 
Velvet mat finish of mot- 
tled bronze and gold. 

There are five Bristol Loud Speakers, 
priced from $12.50 to $30.00. If not at 
your dealers, write for Bulletin No. 
3020 -S. 

B ristol AuDic5poNELoud Speaker 
cbhe'J3ristol Company 

ys 

_. (Waterbury, Connecticut 
T cfüticài 
4. ginief 

BRISTOL' S / ' RECORDING - INSTRUMENTS 

A1 FOR 36 YEARS 
mowed 

i MAKERS OF A 
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Attachments f®r Radiola III and III-A 

FOUR 
PHONE 

POST 

No. 624 

ANTENNA 

ANTENI 
SELECT 

SWITC 

VA 
OH 
H 

Antenna Selector Switch 
The full range of antenna adjustments 

can be made by simply turning the two 
knobs and without loosening a nut. 

Remove the knurled nuts, slip the 
switch on the binding hosts and replace 
the nuts. The antenna wire attaches to 
the one binding post on the rear. 

Price 51.00 

Four Phone Post 
This post will take any number of 

head sets from one to four and all in 
series. It is equipped with prongs that 
push through the phone holes in the face 
of the panel. 

4 

The Barkelew Electric Mfg. Co. 
Middletown, Ohio. U. S. A. 

NEW YORK, 157 Chambers St. LOS ANGELES, 443 S. San Pedro St. 
WASHINGTON. D. C., Mills Building DENVER, Denham Building 

CHICAGO, 15 Clinton St. S MINNEAPOLIS, 1017 Lumber Exchange 
SAN FRANCISCO, 75 Fremont St. BOSTON. 31 Bedford St. 

SEATTLE. 1014 Sixth Ave., S. PITTSBURGH. Arrott Building 

No, 605 
Price $1.50 

A Necessity: 
NOT a Luxury 

Every time you have had trouble with the operation of your set a 
Weston Voltmeter would have proven of great value. 
Every time you wished to repeat tuning in a different station a Weston 
Voltmeter would have indicated whether your filaments were at the 
precise voltage you previously used. 
Every time your "A" battery has been suspected a Weston Voltmeter 
would have indicated the true facts. 
Every time you have replaced a "B" battery you have either done so 
too soon or too late, depending upon whether you used a reliable 
voltmeter. 
Every time a circuit has opened whether in the wiring, transformers 
or elsewhere the quick and most dependable way of locating the "open" 
was by a continuity test with a dependable voltmeter. 

WESTON ELECTRICAL INSTRUMENT CORP., 173 Weston Ave., Newark, N. J. 
Branches in fill Principal Cities 

Electrical 

Indicating 
Instrument Wit:15) Authorities 

_3 ce1888 

STANDARD -The World Over 

Young Men -Turn Your Spare Hours Into Money! 
Earn big profits, prizes, and awards selling RADIO NEWS, SCIENCE & INVENTION, THE EXPERIMENTER, and MOTOR CAMPER & TOURIST in your neighborhood. We train you 
as our salesman and pay you liberally for your time. Write at once and we willhelp you to get started. M. BRIDWELL 
THE EXPERIMENTER PUBLISHING CO., 53 Park Place, New York, N. Y. 
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he warned that unless something was done quickly 
to squelch the widespread, though unorganized, 
campaign of misrepresentation emanating even from 
certain distinguished scientists, inventive genius 
may be stifled. Mr. Munn takes exception par- 
ticularly to the charge that American industry 
develops no important invention until compelled to 
do so by competition. His statement is in answer 
to Professor R. A. Fessenden, himself an in- 
ventor. 

Mr. Munn cites the following signed statement 
by Professor- Fessenden that appeared in RADIO 
NEWS: 

"No organization engaged. in any specific field 
of work ever invents any important development 
in that field, or adopts any important development 
in that field, until forced to do so by outside com- 
petition." 

Mr. Munn in his reply said: 
"I had on my desk at the time that article carne 

to my attention two letters. One was from an 
iron works president. Ít says: - -- 

"'We would be glad to consider the manufac. 
ture of any new product which could be readily 
marketed to our regular line of trade.' 

"The other letter is from the president of a 
steel company. He says: - 

" `Of our monthly production of 7,000 tons, 
less than one -fourth goes into what we call: finished 
products, and what we seek are avenues that will 
absorb all of our raw materials. There are many 
valuable patented articles or inventions which 
Would - come within our scope of manufacture, pro- 
viding the inventor would be reasonable in his 
judgment : and would respond to the commercial 
advantage of both to us.' " 

"The attitude of these. two companies is a com- 
mon one. They are looking for inventions. Natu- 
rally, they are looking for something that will be 
profitable to them. No one would expect otherwise. 
But they are really looking. 

"So much for the statement that no organiza- 
tion adopts any specific development in its field 
until forced to do so by outside competition. The 
statement that no organization ever _invents any im- 
portant development in its field is even further 
from the facts. - - 

"Take the Western Union Telegraph Company. 
Múltiplex" telegraphy, or sending eight or ten mes- 
sages at once over one wire, is the invention of 
the men of that organization. '- Surely, there was 
no competition that forced them. to develop this 
invention. - 

"Look at the American -Telephone. & Telegraph 
Company:. Where's the competition that' its 
engineers to invent and perfect the sending of pic- 
tures over telephone wires, and thousands of other 
inventions that improve and cheapen telephone 
service. 

"These charges of Dr. Fessenden's are not well 
founded. There is all the more danger in them 
because they come from so distinguished a source. 
Men invent things not from altruistic motives, for 
the most part, but because they hope to make a 
profit for themselves. Once convince them that 
large American business organizations will not have 
anything to do with the forward steps that Ameri- 
can genius points out in industry, and the motive 
for inventing is taken away. Men will cease to 
be inventors. 

"The time has come to put a stop to these pes- 
simistic statements for two reasons: First, because 
they are dangerous and second, because they are 
not true." 

Dr. Fessenden was apprised of the situa- 
tion at once, and he made the following 
answer, which was also printed in the New 
York Times in their issue of December 27. 
Dr. Fessenden replied to Mr. Munn as 
follows: 

The Scientific American has given out to the 
press an article, urging that "something be done 
quickly to squelch the widespread, though unor- 
ganized campaign of misrepresentation emanating 
even from certain distinguished scientists" in re- 
gard to "analysis of economic tendencies and 
gloomy pictures of the selfishness of corporations "; 
the correct information being, apparently, that cor- 
porations are altruistic and that economic tenden- 
cies should not be analyzed. 

Mr. Orson D. Munn admits that the movement 
is widespread, spontaneous, and endorsed by emi- 
nent students of such matters, but he has appar- 
ently not realized the nature of the phenomena 
which have so discouraged inventors. The move- 
ment he is attacking is one undertaken for the 
specific and stated purpose of helping inventors, 
and incidentally it will help Mr. Munn. The 
movement he should attack is not the widespread, 
spontaneous movement by those who see that in- 
vention is being crushed out in the United States 
and are trying to preserve it, but the narrow - 
minded, short -sighted, carefully planned and 
propagandized movement of a few of our large cor- 
porations, now trying to put through in Wash- 
ington legislation which will practically annul the 
patent laws of the United States except so far 
as they will enable them to monopolize industry, 
and which will eliminate entirely the individual 
inventor (and incidentally eliminate Mr. Munn's 
business except so far as he can associate him- 
self with, and he at the mercy of some corpora- 
tion or corporations). 

'The particular statements which Mr. Munn ob- 
jects to are two made by me in the January num- 
ber of RADIO News; i.e., that- 
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To choose at will 
one glorious voice- 
one majestic symphony 

A few blocks from your home a powerful station may 
be on the air. Other locals -six, eight or ten of them - 
may be broadcasting at the same time. 

Imagine, now, the satisfaction of tuning them all out and 
bringing in distant cities. The air a chaos of sounds, 
yet out of that chaos, from across the continent, one 
glorious voice, one majestic symphony -the very pro- 
gram that you wanted most to hear -and as clear and 
appealing as though it were in the next room. 

The ability to take your choice -that is what you 
want above all else in radio reception. And it is that 
very property, built into the Zenith, which makes it 
supreme among fine radio sets. The joy of possessing 
such an instrument is all the greater from the fact that 
its beauty of design and excellence of construction speak 
quietly of its distinction. 

Before you choose the receiving set to occupy the place 
of honor in your home, be sure to see and try the 
Zenith. Its beauty you will recognize at a glance. Its 
extraordinary capabilities any Zenith dealer will be glad 
to demonstrate. 

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 

They Cost More 
But They Do More 

Super - Zenith VIII - 
the ideal radio set 
for the fine home 

Super- 
Zenith X 

The complete Zenith line ranges in 
price from $95 to $550. 
With either Zenith 3R or Zenith 4R, sat -. 
isfactory reception over distances. of 
2,000 to 3,000 miles is readily accom- 
plished, using any ordinary loud 
speaker. Models 3R and 4R licensed un- 
der Armstrong U. S. Pat. No. 1,113,149. 
They are NON -RADIATING. 

Zenith 4R $95 
Zenith 3R - - $160 

The new Super- Zenith is a six -tube set 
with a new, unique, and really different 
patented circuit, controlled exclusively 
by the Zenith Radio Cor'poration. It is 
NOT regenerative. 
SUPER - ZENITH VII -Six tubes -2 
stages tuned frequency amplification - 
detector and 3 stages audio frequency 
amplification. Installed in a beautifully 
finished cabinet of solid mahogany - 
44 %s inches long, 16% inches wide, 10% 
inches high. Compartments at either 
end for dry batteries. Price (ex- 
elusive of tubes and batteries) $230 
SUPER - ZENITH VIII- Same as VII ex- cept- console type. Price (ex- 
clusive of tubes and batteries) $250 
SUPER - ZENITH IX - Console model 
with additional compartments contain- 
ingbuilt- in Zenith loud speaker and gen- 
erous storage battery space. Price (ex- 
clusive of tubes and bat- 
teries) teries) $350 
SUPER -ZENITH X- Contains two new 
features superseding all receivers. 1st - 
Built-in, patented, Super- Zenith Duo - 
Loud Speakers (harmonically synchro- 
nized 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 B bat- 

d, teries. Price(exclusive of tubes) 550 
Price (without battery eliminator) $450 

All Prices F. O. B. Factory. 

ZENITH RADIO CORPORATION, Dept.. B -3 
332 South MichiganAvenue, Chicago, Ill. 

Gentlemen: Please send me illustrated literature giving 
full details of the Super- Zenith. 

Name 

Address 
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Q- U- A- L -I -T -Y 
Based on 
Perfection 
of Parts in 

U. S. Tool Condensers 
ACONDENSER is no more effi- 

cient than its weakest feature -a 
thought borne constantly in mind in 
designing and making U. S. Tool Con- 
densers. As a result, the gradual per- 
fecting of each part has lead 'to the 
nearest point approaching condenser 
perfection. Ask your dealer to show 
you Type 6, with the micrometer dial. 

FACTOR Y 
GUARANTEE 

tei 

Write 
for 

Literature 

U. S. TOOL COMPANY, INC. 
118 Mechanic Street Newark, N. J. 

Mfrs. of Special Tools, Dies, Jigs, Automatic Machinery and Sub Presses 

If you know the quality of our Peer- 
less Headphones, all we need to say 
about the Peerless Quality Loud 
Speaker and Peerless Quality Phono 
Unit is that they are 

Built Up to the Peerless 
Standard of Quality - 
Not down to a price 

JOBBERS, DEALERS, 
Write for samples and discounts. 

UNITED RADIO CORPN 
115 -117 Caledonia Ave. Rochester, N. Y. 

PEERLESS 
Phonograph Unit 

For Victor and Sonora. Just right for 
mfrs. of sets using built -in speakers. 

CRESCENT LAVITE RESISTANCES 
12.000 - ,- _,--, . List 
48.000 Ohms 
50.000 

100.000 
.50 

Special Sizes to Order at $2.50 each 
When better resistances are made Dealers write for 
they kill bear the rreccent label. discount. 

CRESCENT RADIO SUPPLY CO. 
1 -5 Liberty St. Jamaica. N. Y. 

5000 
RADIO DEALERS 

buy from" 

H U DSON - RDSS 
123 W. Madison St. Chicle 

Send for dealers discount. - 
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"No organization engaged in any specific field 
of work ever invents any important development in 
that field; or adopts any important development in 
that field until forced to do so by outside competi- 
tion." 

Mr. Munn states that the latter is not true, be- 
cause he had on his desk at the time that article 
came to his attention two letters containing in- 
quiries from manufacturers. Surely, this is an 
inadequate reply, is not one specific instance worth 
two letters of inquiry on the desk, and I gave a 
scorte of instances, beginning with the cable and 
the telephone and ending with the turbo -driven 
battleship and artificial silk. And one of the let- 
ters was from a man who states that only 25 per 
cent. of his production is finished product. Was 
he inquiring under stress of competition or was 
he dumping the other 75 per cent. into the river? 
Mr. Munn's answer to the other statement is even 
more unfortunate, for he gives as his two selected 
instances the multiplex telegraph and the radio 
pictures. The first has been 'a standing joke 
among inventors. The method was published in the 
Electrical World, for example, September, 1894. 
Over 100 demonstrations have been given, by too 
sanguine inventors, to the telegraph and cable 
companies since that time. Its use was urged on 
the cable and telegraph companies just prior to 
the war. The . story is too long, but in brief the 
companies Mr. Munn credits had nothing to do 
with the development. They simply looked over 
all the systems sent in, and then when the patents 
had run out an.d there seemed to be some danger 
from radio competition, they used them, without 
paying the inventors 'a cent. - 

As regards Mr. Munn's second instance, the 
sending of pictures over telegraph wires, if he 
will look in the back pages of the Scientific Ameri- 
can, he will find at least a dozen different systems, 
all of which worked. If he goes up to the Hotel 
Astor he will see Gray's form, which has been 
used in the hotel for 20 years for transmitting 
writing and pictures between different offices in 
the hotel, and in the back numbers of his paper 
accounts of its use in sending pictures between 
Boston and New York. He will also find an 
account of the tendering of the radio picture de- 
vice to the U. S. Navy, and the subsequent events, 
in 1920, in a book called. "The Deluged Civiliza- 
tion" (which he wi'l find in the New York 
Library). Put briefly, what happened was that 
the inventors of radio pictures showed signs of 
getting outside capital and the corporations decided 
at a meeting in January, 1922, to try and cut 
them out. One of the inventors, a good man, 
Mr. Jenkins, had arranged to give an exhibition 
between Boston and Washington. When this was 
announced the corporations rigged up some appa- 
ratus to try and get ahead of Mr. Jenkins. Their 
apparatus took about 20 minutes to transmit a 
coarsely grained picture, as anyone can see for 
himself by inspecting the pictures received; as 
against perfect definition and five pictures per 
second guaranteed four years before by some of 
the inventors. But they rushed it through so as 
to be ahead of Mr. Jenkins, and when Mr. Jen- 
kins came to make his test, he found the ail- full 
of so much interference that he did not succeed 
until after trying several days. And the amus- 
ing part is that the great improvement which the 
corporations stated was "the keystone of the sys- 
tem" turned out to be the use by the corporations 
of a device which had been offered to the corpora- 
tions four years before and which they had 
copied; and they were promptly served with notice 
by the inventor that they must stop using it. 

I regret to disillusion. Mr. Munn, but the 
articles referred to by him were written solely in 
the interest of inventors and to make them under- 
stand that the large corporations never buy from 
inventors, but merely look the inventions over 
with a view to dodging them, or else wait till they 
are run out. If Mr. Munn will continue to read 
the articles appearing in RADIO News, he will 
learn of the means which the history of inven- 
tions has shown to be the best means for the 
inventor to adopt, and which will incidentally be 
of much benefit to the members of the Patent Bar. 

The New York Times again commented 
editorially on this phase in their issue of 
December 29, as follows : 

LET'S HEAR FROM THE COMPANIES 
As was to be expected, a controversy that 

promises to be a lively one has been started by the 
statement in the magazine RADIO NEWS by Pro- 
fessor Reginald A. Fessenden that the very last 
and least hopeful place for an inventor to take 
his new idea is to one of the great companies 
which are exploiting the field to which the new 
idea belongs. And Dr. Fessenden further declared 
that never, except after long delay, and then under 
the pressure of outside competition, had any such 
company given any encouragement or aid to an 

° inventor whose discovery or plan or process, if 
adopted, would necessitate the abandonment of 
established methods and machinery. 

These assertions, as viewed by Orson D. Munn, 
the publisher of the Scientific American, required 
that sòmething be done to end "the widespread 
though unorganized campaign of misinformation 
emanating even from certain distinguished scien- 
tists," as otherwise inventive genius in America 
will be stifled. 

As just such stifling was what Dr. Fessenden 
charged against the big companies, and just what 
he bitterly complained of, it seems a bit strange 
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Introducing the ECHOPHONE 
Portable 

The Echcphone "4." A combined radio 
frequency four tube receiver of unusua I 

selectivity. Two tuning dials a ith spe- 
cial adjustment for volume. May be 
carefully calibrated for logging new sta- 
tions. Non -radiating -clear- 75 toned, easy tuning. Without 
Tubes and Batteries 

The Echophone "3" an exceptionally 
powerful 3 -tube set. Uses dry batteries. 
Two dial tuning. Range 1800 

$ to 2000 miles. Without Tubes 
and Batteries 

Compact 
Light in Weight 
Yet N© Sacrifice 

in VOLUME 

$7500 
Without Tubes 
and Batteries 

Here is the ideal portable receiving set -a musical instrument you can 
enjoy every night of the year -at home or wherever you happen to be. 

Weighs only 32 pounds. Takes up no more room than an ordinary travel- 
ing bag -size 9" x 12 %' x 18 ". As it uses a standard 60 foot stranded wire 
aerial which may be quickly hung around the picture molding or thrown 
over the branches of a nearby tree when the set is operated in camp there 
is not the sacrifice in efficiency usually found in portable receivers. For, 
carrying purposes the aerial automatically winds on a spring reel fitted in a 
special compartment of the case. 

The rich tones of the Echophone receiving unit are guided by the built -in 
loud speaker up against the raised lid of the carrying case and deflected into 
the air with the same softness and mellowness they had when they entered 
the microphone. 

Finished in handsome DuPont Leather, the Echophone Portable is in 
keeping with the finest living room appointments; yet it has ample strength 
for severe vacation service. And the additional cost over that of the cabinet 
type is no more than the price of a good loud speaker! Available with 
Echophone "3" receiving unit -$75.00, with Echophone "4" unit $98.00. 
Those who already have either of the Echophone cabinet receivers, may 
secure the case complete for $30.00. 

Ask your dealer to show you this set. In the meantime send coupon below 
for descriptive folder. 

ECHOPHONE RADIO, Inc. 
1120 North Ashland Avenue, Chicago, Illinois 

Echophone Radio Shop Echophone Sales Co. 
Long Beach, Calf. 156 2nd St., San Francisco, Calif. 

ECHOPHONE 
Stora cje i)atterg Jksults at Dry Cell Cost 

ECIIOPHONE RADIO. ,:nc. 
1120 North Ashland Ave., Chicago, Ill. 

Please send me folder describing fully the Echo - 
phone Portable and the Echophone "3" and "4" 
My Radio dealer is: 

My Name 

My Address 
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FREqUewl-Y IN KILOCVCLES CURVES . . f- - 

..-iP 
Nr. :i::::n.:'F:::n6t:d:i:n 

WAVE LENGTH IN METERS 

The TWO- TEN -IRON -CORE INTER- 
MEDIATE TRANSFORMER. Passes 11 
kilocycle sideband without distortion. Peak 
5,000 meters. Provides 1% to 2.4 times 
amplification obtainable with any other 
transformer. 
The TWO- ELEVEN. A sharply tuned in- 
put or output transformer. Peak 5,000 
meters. Supplied with matched tuning 
condenser. 
Both types in individual aluminum cases. 
Suitable with any tube in from one to 
four stages. Supplied in sets of two. or 
three TWO -TENS, and one TWO - 
ELEVEN. each with identical peabs and 
separate curves. 
Price of either transformer, each....$8.00 
Circulars sent upon request. 

PLOTTED IN OUR 

LABORATORY FOR 
YOUR PROTECTION 

If you could have a laboratory measure 
the transformers for your super, you would 
use only the best -proven by test. The 
inefficient ones would be rejected. Now, 
for the first time, you can have the bene- 
fits of laboratory measurements. Our 
laboratory plots the curve of each TWO - 
TEN and TWO- ELEVEN Long Wave 
Transfo-mer. It goes on the tag attached 
to the instrument It shows the peak, side - 
bands passed, amplification expected. There 
is no guesswork. You build your super 
with assurance. TWO -TENS and TWO - 
ELEVENS cannot be equalled for inter - 
stage use in any super. 

THE WHY OF SILVER SUPERS 
Send for the "Why of Silver Supers." 

It's free. It tells the story behind the Super 
that gives coast to coast reception on a loop 
with loud speaker volume. 

THE PORTABLE SUPER 
McMurdo Silver's book, "The Portable 

Super- Heterodyne." is a detailed account of 
the development of the Seven -tube Wonder 
Set. Photos, diagrams, drawings -all you 
need to know to build the "Electrical Mas- 
terpiece." Price 50e. 

Eastern Distributor: 
20th Century Radio Corp., 

102 Flatbush Ave., Brooklyn, N. Y. 

Silver-Marshall ,inc. 
105 SO, WABASH AVE. Dept. C CHICAGO, ILL. 

o ARA N7¡;fs 

äs.ssaa+nea essa 

New KIC -O 
"B" Battery and 
Double Potenial 

Charger 

Let KIC -0 Batteries Help You 
to Get Those Far -away Stations 

PRICES 
PZ indicates panel use with switches. 
CZ is plain type without switches. 
Voltage M.A.H. Type PZ Type CZ 

130 2500 536.00 833.00 
100 2500 27.50 24.50 

70 2500 21.50 18.50 
45 2500 16.00 14.50 
2254 2500 T.50 

KIC -0 Chargers 
Type K -1 Single unmounted .... $1.50 
Type K -2 Single mounted 3.50 
Type K -3 Multi -Polar mounted 5.00 
KIC -O Special Charger Chemi- 

cals (one cell)_ .50 

The real thrill for a true radio fan comes when he tunes in on a new station 
further away than any he has ever heard before. That is one of the reasons 
why we are continually receiving hu-idreds of letters of high praise for KIC -O 
Storage "B" Batteries. Each letter proves more conclusively the unrivaled 
superiority of the KIC -O for better, clearer, truer, radio reception. 

Nickel -zinc construction of KIC -O elements preserved .Sec your dealer or Clip the Coupon 
by a special alkaline solution give KIC -O Batteries prat- sa 

tically unlimited life. They give an even, dependable 
discharge over long periods of service and are not harmed 
by idleness or overcharging. 

And with the KIC -O single or double potential charger 
which charges the battery from any 110 volt A.C. light- 
ing line. you will have a real permanent power plant 
which will last for years. Voltage Price 

All KIC -O products are backed by a satisfaction or 
money back guarantee. 

Ask your dealer or write for full information today. 

KINILEY ELECTRIC CO., Inc. 

KIMLEY ELECTRIC CO., INC., 
2665 Main St., Buffalo, N. Y. 

Gentlemen: 
Please send items checked below 

signed address: 
KIC -O "B" Battery. Typa 

to under 

2665 MAIN STREET BUFFALO, N. Y. 

ICIC -O Charger (specify which) 

Full information regarding KIC -O equipment. 
Send C. O. D. subject to guarantee of satis . 

faction or money back to 
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that he should be accused of doing what he said 
those whom he criticized were doing. He seems 
not to have been mollified by the Scientific Ameri- 
can's implication that he is a distinguished scien- 
tist. 

However that may be, he returns to the battle 
by calling renewed attention to the long list of 
rejected inventions, afterward proved of great 
value, which he presented in his RADIO NEWS 
article, and he scornfully rejects as disproof two 
instances offered by Mr. Munn as showing that 
the big companies are alert to utilize new dis- 
coveries. In both of those cases, the doctor says, 
the idea was years old before the big company 
took it up. 

While it is hard to avoid the suspicion that 
Dr. Fessenden exaggerated a little the inventor's 
grievances, there is no doubt that there is support 
for his assertions in almost innumerable stories 
in the literature of invention. 

The following are two further letters also 
printed in the New York Times, issue of 
December 28, bearing on the same problems. 
They make good reading: 

THE HARDSHIPS OF INVENTION 
To the Editor of The New York Times: 

Since the dawn of civilization, initiated, inci- 
dentally, by inventive genius, inventors have 
labored on in the face of all kinds of hardships, 
and, considering the ever increasing number of 
patents 'issued each year by the United States 
Patent Office (about 900 a week at present), it 
would appear that Orson D. Munn is unnecessarily 
concerned as to the possible effect of such state- 
ments as that by Dr. Fessenden. I believe Dr. 
Fessenden is substantially correct when he says: 
"No organization engt.oed in any specific field of 
work ever invents any important development in 
that field, or adopts any important development in 
that field, until forced to do so by outside com- 
petition." With respect to major discoveries, the 
records seem to bear out this statement. 

Professional inventors employed to invent along 
some particular line soon become so involved in 
the past art that they usually end up as laboratory 
workers. It is the inquisitive fellow on the out- 
side who wonders why a certain thing might not 
be done a certain way -and does it. As to 
a big concern taking up new inventions, that is 
a broad subject. Very seldom does the outsider 
reach the right man with his idea. Very often 
there is no particular disinterested individual to 
reach. The proposition is usually handed down 
from one official to another until it gets to the 
head of the department devoted to inventions 
work -and if it should happen . that that depart- 
ment has been spending a lot of money trying to 
do substantially the same thing -and if, as is often 
the case, the invention submitted is in a crude 
state, it stands to reason the inventor is going to 
get some opposition. Then there is the question 
of policy. 

A few years ago there was no small practical 
portable typewriter on the market. The big con- 
cerns were not interested in the subject. An in- 
dependent concern successfully marketed such a 
product--did the necessary pioneer work- created 
a market. And today practically all of the other 
typewriter manufacturers have introduced small 
machines and are trying to break into the market 
that has been shown to exist. The big concerns 
were making money while the other outfit was 
spending it -that is business policy. 

I am sufficiently in touch with inventive work 
to know that there are many concerns looking for 
worthwhile inventions, but this does not neces- 
sarily disprove what Dr. Fessenden says. Nor 
do the extracts from two letters from manufac- 
turers, quoted by Mr. Munn. There is, I believe. 
a ready market among manufacturers for any meri- 
torious, properly protected invention that is offered 
on a fair business basis. The average manufac- 
turer is not looking for epoch -making discoveries 
as a rule. He may wish to add a few new products 
to his line. Hundreds of suitable things are 
patented each year, but unfortunately most patents 
are worthless. They do nor protect the inven- 
tion, and this is one of the chief reasons why so 
mary inventors are turned clown. The inventor 
may have a good idea, but if he is not competent 
fully to disclose it to his attorney, or if his 
attorney is not capable of drawing out the in- 
formation from his client. the patent, when it is 
issued, will prcbably be of little value. The work 
of a patent attorney is very exacting and caps 
for exceptional skill and broad experience. The 
inexperienced inventor will not pay for such work. 
Why should he when so many attorneys advertise 
cheap rates? But he learns in time, after It is 
too late. 

Inventive genius cannot be stifled. but the path 
of the inventor might be made easier. 

EDWARD F. CHANDLER. 

New York, December 23, 1924. 

PROBLEMS OF THE INVENTOR 
To the Editor of The New York Times: 

There appeared today under a heading. "Topics 
of the Times" an article with a subtitle. " Inven 
tors and Capitalists." which was of great interest 
to me personally. 

As a consulting engineer. I have spent most 
of my life assisting inventors and working with 
them, and I have found the situation to be sub- 
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vvEflUEG) OorPufloo ZO 
OO auCd 

No Confusing Array 
of Binding Posts 
to Connect 

No Need to Insert 
Resistance Larnps 

^ 

6flom 

This Switch Does 
It All 

For 
6 volt 
"A" 
Batteries 

For 
24 volt 
"B" 
Batteries 

For 
48 -72 volt 

Batteries 

Model 19 
(for "A" and "B" Batteries) 
$22.50 (50 or 60 cycle) 
$25.00 (25 cycle) 

Model 17 
(for "A" and automobile bat- 

teries only) 
$18.50 (50 or 60 cycle) 
$21.00 (25 cycle) 
Both housed in a beautiful 

metal case 

® 
tèriÏ 

RECTIFIER 
Plug for "B" 
Battery 

Attachment 

Charges "A" or "B" Batteries from a Single Unit 
EACH quarter turn of the selector switch automatically- adjusts this rectifier for 

charging 6 volt "A," 24, 48 or 72 volt "B" or two sections of 48 volt "B" 
Batteries. 
No expensive bulbs to replace. No metal contacts to fuse or burn out. 
No chemicals or liquid to replace. No special care or wear. 
Adequate charging rate. Battery fully charged over night. Charging rate not merell 
claimed but actually shown by accurate ammeter on face of charger. 
The Sterling Battery Charger charges "A" Batteries at 5 amperes. Start the charger in the 
morning and the battery is ready when you come home at night. It is very quiet in operation, 
the only sound produced being a faint, drowsy hum. But it is not merely quiet, it recharges a 
battery within a reasonable length of time. 
Not a new product or experiment but a real tried and true charger with a five year reputation 
behind it THAT IT IS JUST AS EASY TO USE AS AN ELECTRIC IRON. 
With proper use it will give excellent sere ice for years. 

THE 
STERLING MFG. COMPANY 

2831 -53 Prospect Ave 

Dept. H 

Cleveland, Ohio 

Send for free booklet containing description of all Sterling Radio Equipment and 
diagrams, hook -ups and log sheets. 

STERLING POCKET METERS TO TEST 
YOUR BATTERIES 

WILL SAVE YOU NEEDLESS BOTHER 
TIME AND MONEY 

These meters are accurate, 
dependable and have the 
"right resistance." 
No. 36. An ideal combi- 
nation voltmeter with dou- 
ble scale, one for 0 -10 
volts for "A" Battery 
testing and other for 0 -50 
volts for "B" Battery. test- 
ing. PRICE - $3.50 

No. 35 for "B" battery 
testing. 0 -120 volt scale. 

PRICE - 53.50 
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The Perfect Imported Loop 
IN every line of human endeavor one product invariably 

stands high above all others of its kind -In Radio the 
D T W Loop is an outstanding example of this fact. 

Forty -two inches high by forty inches :wide,_ its.. inductance 
consists of fourteen turns of genuine Litzendraht cable, made 

.up of sixty individual strands insulated-twisted and covered 
with double green silk. The woodwork is mahogany and 
all metal parts are highly nickeled. A graduated metal table 
at the base accurately gives the station direction. The turns 
are sectionized and by unique design all "dead end" effect is 
absolutely eliminated. The center tap permits its use with- 
out modification for all types of Super Heterodynes. The 
loop is collapsible and by means of the adjustable slide it 
may be actually used as the tuning unit of the set. 
No other loop incorporates such perfection of design, and 
no other loop can give such marvelous results. 
The Boston Traveler says: "Masterpiece in construction 
having no equal made in this country." 

PRICE $25.00 
A negligible amount compared with the results it renders on 

any set capable of using a loop. 
Sold only with the Deutschmann money -back guarantee. 
At your dealers. Otherwise send purchase- price or order C. 

without further charge. 

Dealers and Jobbers: Write or wire for our exclusive territorial franchise. 

DEUTSCH TELEPHONWERKE and KABELINDUSTRIE, Berlin- Germany 

O. D. 

\ ? t \ 
G!Iweowa:ouumr- 

and you will be supplied 

46 CORNHILL, BOSTON, MASS. 

RITY/ 
AUDIO TRANSFORMER 

When your set is equipped with Supertran 
audio transformers you are assured faithful- 
ness in reproduction, clarity, and freedom 
from all distortion. The Supertran being 
shielded,' is protected 'against damage to the 
coil while mounting. 

/It Good Dealers Everywhere 
Distributed by 

Philip Chandler & Company Waite Auto Supply Co. 
Boston, Mass. Providence. R. I. 

L. W. Cleveland & Co. The Beckley -Ralston Co. 
Portland, Maine Chicago, Ill. 

Gray Sales Company Coast Radio Supply Co. 
Philadelphia, Pa. San Francisco, Cal. 

Radio Ltd., Montreal, Canada 

FORD MICA CO., Inc., 33 E. 8th St., NewYork 

TO THE RADIO DEALER 
Let us explain how you can make the sale of our publications a worth while, well paying part of 
your business. Everyone that enters your store is a prospective buyer of RADIO NEWS. RADIO 
NEWS will sell with little effort on your part. 
You may sell our publications on a single copy basis with a fine margin of profit or on a sub- 
scription basis with a generous commission allowance. 

Write now and prepare for the Fall and Winter trade. 

EXPERIMENTER PUBLISHING CO., 5N wY rk° 
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stantially as set forth in your write -up. I think, 
however, that I can throw some additional light 
on the subject not only from the psychological 
standpoint but in providing a possible solution to 
some or all of the difficulties encountered. 

Inventors may be classified into two groups: 
Those who invent through sheer mental brilliance 
and those who arrive at a solution through pains- 
taking research work. The first group resemble 
artists in their mental processes and are rarely 
capable of becoming successful business associates. 
It is because of these men that all inventors have 
been classed as visionary and impractical. Many 
of their inventions reflect this visionary mental 
condition and have no practical value. On the 
other hand, many of the really brilliant inven- 
tions in paths of science heretofore untraveled 
come from these men. The second group invents 
through a process of logical deduction and experi- 
menting, arriving at a solution by much detailed 
work, sometimes producing a result entirely un- 
expected which has a value in some field foreign 
to the original problem. 

To be successful in any field, of course, re- 
quires not only native intelligence and ability but 
many years of careful training. It is, therefore, 
obvious that an inventor who has spent his time 
thinking along some branch of science cannot pos- 
sess overnight the qualities and training of the 
successful business man, and vice versa. The suc- 
cessful organizer does not take an artist from his 
advertising staff and make him sales manager. 
Neither does he make his head bookkeeper a re- 
search investigator in his laboratory. Through 
specialization all branches of industry have be- 
come so involved that whether a man be an in- 
ventor or a business man, in order to be success- 
ful he must muster all of his energies to his se- 
lected field. 

Some large companies have partially solved this 
difficulty by providing within their organizations 
all of the necessary specialists to produce and 
market successfully inventions of various kinds. 
These companies, however, do not as a rule care 
to pay an inventor a salary .commensurate with 
his possible wealth- producing ability. The company 
has its side of this question in the fact that it 
is impossible to tell what the man will produce. 
He may give birth to an idea worth millions or 
he may spend his life in the laboratory earning 
nothing for the organization. Often an inventor 
will produce only one invention in his life that 
is successful commercially. He feels, therefore, 
when he has produced an invention that is prac- 
tical and for which there can be created a demand 
that he has his chance to become financially inde- 
pendent. He is thoroughly convinced of the im- 
portance of his invention and is often confident 
cf his own ability as a business man. He is in- 
clined to minimize the importance of having asso- 
ciates who are trained in business practice to help 
on that end of the work. The result is that many 
companies are formed to market an invention, 
and many such companys fail through lack of 
knowledge on the part of the organizers and man- 
agers. 

The successful business man is just as essential 
to success as is the invention. He must bring to 
the organization not only his ability, but he must 
gamble a considerable amount of money in addi- 
tion. He. and not the inventor, must control 
the company, because it is his judgment which 
must solve the financing, manufacturing and mar- 
keting problems. 

After many years of study of this problem, the 
following possible solution to the difficulty has 
presented itself to me. It is, I believe, based on 
sound business laws and principles, while at the 
same time offering to inventors a solution to their 
financial troubles by first enabling them to -perfect 
their invention and then placing the invention 
in its true economic position, giving to the in- 
ventor his just share of the proceeds of his in- 
vention and protecting him from himself as well 
as from the unscrupulous exploiter of inventors. 

The proposal includes the establishment of a 
complete industrial laboratory divided into the 
various departments of science. At the head of 
each department will be a man of mature experi- 
ence and thorough training, who will be assisted 
in a consulting capacity by a group of outside 
specialists in the branches of industry covered by 
his department. Into this laboratory will be ad- 
mitted inventors who possess an undeveloped idea. 
They will first submit the patent for considera- 
tion to the technical heads of the laboratories, who 
shall render a decision on its technical feasibility. 
It shall then be passed upon by a group of busi- 
ness men, who shall judge of its commercial pos- 
sibilities. If both groups pass favorably on the 
invention and the patent is valid, the inventor 
enters the laboratory, and with the assistance and 
co- operation of the head of the department, to- 
gether with such outside consulting advice as may 
be expedient, works out the invention. At the 
time the inventor is admitted to the laboratory, he 
signs an agreement assigning 51 per cent. of his 
rights to the laboratory. He also receives a mod- 
erate salary while working out his invention. 

When completed the invention is turned over 
to the business organization and a decision reached 
as to the best means of marketing the invention, 
whether by sale, license or manufacturing and dis- 
tributing through subsidiary corporations. 

ROLAND B. DAY. 

New York, December 12, 1924. 
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You can' tget more 
at AIVY prze! 

I Exceptional, natural, tone -quality that 
enables you to get the full musical values 
of the very low as well as the high tones 

2 Satisfying volume that floods the room 
and allows everyone to enjoy the pro- 
gram 

3 
Fine appearance to harmonize with the 
refinements of your set and your home 

4 x00% value--$10 

The Manhattan Junior 1_0 
has all these features-and, in addition, 

RED SEAL 
the comfortable headset 
No longer need you use a headset that 
clamps tightly against your ears or that 
furrows your skull. The light pressure 
of the RED SEAL with its soft, moulded - 
rubber band and comfortable bakelite caps 
makes hunting DX. stations a pleasure 
instead of a headache. 

Ask for a RED SEAL 
-the covfsrtable headset. It's $6.00. 

it has the famous "Concert QYYCodulator "! By means of 

this adjustment the Manhattan Junior can be accommo- 

dated to the tubes and the strength of the "B" battery 

of your set. Under all operating conditions this loud 

speaker will always give the best results. Visit your near- 

est dealer and ask to hear the Manhattan Junior. Like 

thousands of other radio enthusiasts, you will marvel at 

its beautiful tone-recreation-And only ten dollars! 

Made b}- 

M N H A`"AN 
ELECTRICAL SUPPLY CO.,INC. 

NEW YORK CHICAGO 
ST. LOUIS SAN FRANCISCO 

MADE BY THE MAKERS OF THE FAMOUS RED SEAL DRY BATTERIES 

s°`'1/4,__ 
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Super -Heterodyne C -7 
Model C -7 the Long Distance Concert Receiver 

With a Telephone Range of 3,000 Miles 
None of the sa- called new "circuits" or modifications of 
standards approach the C -7 in efficiency -for long range, 
for high audibility, for selectivity. Seven tubes give 
the result of ten because this model allows signals to 
be regenerated and heterodyned through the radio 
frequency amplifier. 

E. I. S. MODEL -All material we furnish is 
endorsed and recommended by the designers. 

Using the finest Apparatus and building to Naval stand- 
ards, Model C-7 has a telephone range of 3000 miles. 

Norden -Hauck Price List Saves You Money 

For any Circuit 
Prompt shipment can be 
made on tested, standard 
apparatus of the follow- 
ing manufacture: 
E. I. S., Inc. 
General Radio 
Ultradyne Willard 
Sangamo Electric 
Benjamin Electric 
Allen Cardwell 
Dubilier Formica 
Weston Magnavox 
Jewell AmerTram 
Western Electric 
Radio Corporation 
Music Master Acme 
CutlerHammer Frost 
Federal Kellogg 

PRESSLEY 
CIRCUIT 

as described in 
Popular Radio. 
We furnish parts 
as specified. 

Free Information -Write 
for descriptive matter and 
price list. Our service is as 
near as your mail box. 
Special engraving to order. 

Full Stock on Hand - 
We carry complete stocks 
of laboratory tested appar- 
atus for immediate ship- 
ment. 

Norden, Hauck & Co. Engineers, 
OFFICE AND LABORATORIES 

1617 Chestnut Street, Philadelphia 

SHIPPED 
PARCEL POST 

C. O. D. 

"ROIL E" Radio Tubes 
The Royalty of Radio Tubes. A powerful and durable tube that will 
greatly improve reception, increase range and volume with a maximum of 
clearness. 
Our direct sales plan enables you to buy "Roice" at the lowest possible 
price. 
Type -00 5 Volts, I Ampere Detector Tube 
Type -01 -A 5 Volts, .25 Ampere Amplifier and Detector 
Type -99 3.4 Volts, G6 Ampere Amplifier and Detector 
Type -99 -A 3 4 Volts, .06 Ampere with Standard Base 

Amplifier and Detector 
Type -012 ly, Volts, .25 Ampere Platinum Filament 

Amplifier and Detector 

ALL TYPES $2.50 
Type -02 5 Watt, Transmitters, $3.00 

EVERY TUBE GUARANTEED 
to work in Radio Frequency, especially adapted for Neutrodyne, Reflex 
and Super- Heterodyne Sets. 

When ordering mention type. \ Roice Tube Co., Dept. N., 21 Norwood St., Newark, N. J./ 

Let the non -directional 

Th®r SpeakereLamp 

bring in your Radio programs and furnish light 
at the same time. Many models -many styles - 
parchment or any co'or silk shades. Table lamp 
models $35. At your dealer's -or delivered. 

THOR Radio Division 
of the 

GOLDEN GATE 
BRASS MANUFACTURING CO. 

1239 -1243 Sutter Street 
San Francisco 

GEM RAO,.u 
SE 

You can protect tubes 
against destruction from short circuits for a few 
cents by installing the "Gens" Radio Fuse. Then 
when there's a "short," the fuse blows and the 
tubes aren't injured. Easily installed. 

Sent postpaid for 60e with fuse block for attaching. 
if not at your dealer's. Write for booklet. 

CHICAGO FUSE MFG. CO. 
1501 South Lafiin St. Chicago. Ill. 

"GEM "RADIO FUSE 
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Hints to Constructors 
(Continued from page 1641) 
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each other. If, however, they are kept at 
quite a distance which, by the way, is not 
usually done, there will be little need for 
this step. However, be on the safe side 
and place them in the manner mentioned. 
Coupling produced by placing the cores 
parallel to each other will result in dis- 
tortion of the amplified sounds making the 
amplifier very unsatisfactory in operation. 

OTHER TOOLS 
In order properly to go about the con- 

struction of a radio receiving set, a certain 
number of tools should be at hand. A very 
good stock consists of those illustrated in 
Fig. 10 with one addition -a hand drill and 
a set of bits. Even all of the tools illus- 
trated in Fig. 10 are not necessary. The 
amateur can usually get along without the 
hacksaw, the metal snips, and the set of 
small socket wrenches, although all of them 
often come in handy. The other tools are 
almost essential. Without thetas imperfect 
work will result, and the finished set, while 
it be perfectly satisfactory electrically, will 

TIPS1 

¿ØFLUX 
SAL AMMONIAC 

'\ 

t 

FILE 

SOLDER 

Fig. 1. The implements necessary for execut- 
ing a good soldering jab. Different size tips 

for the iron are handy to have. 

not present a pleasing or symmetrical ap- 
pearance. With the tools illustrated in Fig. 
10 and those used in connection with solder- 
ing and illustrated in Fig. 1, the amateur 
will have a very complete assortment which 
will enable him to do practically any ordi- 
nary work on receiving sets. 

MISCELLANEOUS NOTES 
Probably more panels are spoiled than any 

other particular part of radio receiving sets 
because of inefficient methods used in work- 
ing with them. Panels today can be ob- 
tained in a variety of standard sizes so that 
it very seldom becomes necessary to cut the 
panel material. If you do have to do so, 
however, use a hacksaw with a fine toothed 
blade for the purpose and saw slowly, not 
forcing the work. Drilling the panel i3 
about the only work that will usually have 
to be done upon it. In order to do this prop -, 
erly, the holes should first be located and an 
indentation made in the panel at the correct 
point with a center punch, as illustrated. 
Here we show a template for the mounting 
of a variable condenser being used for prop- 
erly locating the shaft hole of that instru -' 
ment and the mounting holes. The latter 
are indicated by B and the former by A. 
The method of using the template, as the 
sheet of paper upon which the location of 
the necessary holes are indicated is called, 
is to place the paper over the panel in the 
desired place and preferably paste it in posi- 
tion. _Then place the point of the center 
punch on the intersecting lines which indi- 
cate the exact center of the hole to be drilled, 
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SUPEREFLEX means MORE POWER per tube 

Erla Floor Console 

Erla Table Console 

Erla Table Cabinet 

Erla Radio Instruments. 
in a complete series of 
styles, embody improve- 
ments which qualify 
-adio as true musical art. 

Erla Supereflex makes tubes do triple duty. One tube 
actually does the work of three that would be needed 
otherwise. Three tubes do the work of five, unquestion- 
ably ! That is why simple, compact, inexpensive Erla 
Supereflex receivers equal or surpass the performance of 
costliest, temperamental multi -stage radio sets. 

More power, tube for tube, is basic in Erla Supereflex. 
Nothing else can "make up for it." Greatest power in 
Erla Supereflex just simply means finest radio. And you 
can now afford it. 

For you yourself can confidently build these matchless 
Erla circuits with Erla Supereflex CIR -KIT. 
CIR -KIT is a complete assortment of Erla Scientific 
Precision Apparatus, especially created to make Supere- 
flex possible. CIR -KIT provides clear, simple instruc- 
tions for perfect assembly. Blueprints are full size. The 
panel is pre -drilled for you. The baseboard is marked to 
locate every unit accurately. The famous Erla Solder - 
less Connectors do away with soldering entirely. 
With screwdriver, pliers and CIR -KIT you are sure of 
a set that will make you proud, both for appearance and 
performance. The cost is very moderate. Yet the range, 
volume, selectivity AND TONE PURITY are rarely 
equaled at any price, because Supereflex does give you 
most power, tube for tube. 

Electrical Research Laboratories 
Department C, 2500 Cottage Grove Avenue, Chicago 
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An Indoor Aerial That Works 
USERS of Effarsee Portable Antennae report receiving stations from coast 

to coast on the loud speaker. They say it gives clearer purer reception 
than they thought possible. They are wonderfully enthusiastic. 

It is so simple and convenient it solves the 
aerial problem for the apartment dweller 
or anyone who dislikes big outdoor aerials. 
Dealers find it reduces the resistance to 
sales that worry about aerials has always 
causen. Many dealers use Effarsee for 
demonstration purposes. 

Effarsee gives you more music and less 
noise. It's better than a loop, and oper- 
ates all kinds of sets from crystals to 
superhetrodynes. 

Three Sizes: 
$1.00, $1.50 and $2.00 

Add ten per cent west of Mississippi or 
in Canada. 

If your dealer can't supply you, write us 
direct. Money back if not satisfied. 

INNAINIEEMMENINEMINE 

arsee ... PORTABLE 
ANTE N NAE 

Fishwick Radio Company 
Edwards Building, Cincinnati, O. 

Complete parts for this international- 
( ly famous improv- 

ed Ultradyne, in- cludingcabinet 
graved panel. with drilled and en- uine p These are gen- 

vault, A.M.I. 
parts, 

by R. E. La- R.E., Inventór of the Ultradyne. 

ULTRADYNE KIT personal monogram seal is on each of R. 
1 Low Loss Tuning ltrafsciillato whose 

Coil, 1 Type A 
g Coil, 1 Low Loss Oscillator Kit contains 

formers, UltrFixed r, 3 Type 
B Loss 180 

4 
degree 

Co Fixed Condensers, Ultra_ degree Coupler. 1 Low 
REPAIRING AND WIRING O 

UIt d 

O N ALL TYPES OF SETelver S 

Send (or 32 -nage ill us trated book. giving lat- est authentic instructions on drilling, wiri ng. a,- sembling and tuning t h e Model L.2 
ra yne re- c {trite for Descriptive Folder 

Young Men -Turn Your Spare Hours Into Money 
big profits, prizes, and awards selling RADIO NEWS, SCIENCE AND INVENTION, THE 

EXPERIMENTER, and MOTOR CAMPER & TOURIST in your neighborhood. We train you as 
our salesman and pay you liberally for your time. Write at once and we will help you to get started. 

M. BRIDWELL 

THE EXPERIMENTER PUBLISHING CO., 53 Park Place, New York, N. Y. 
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and tap the punch lightly with a hammer. 
Do this at all points where holes are indi- 
cated on the template and then with the 
hand drill and a bit of the correct size cut 
the holes in the panel. When the drill has 
nearly passed through, exert very little pres- 
sure on it, for if you do the panel material 
will split out giving a very unsightly result. 

A B 

Showing how a center punch is used for mark- 
ing a panel, through a template, prior to 

drilling. 

Certain companies today are supplying 
complete descriptions for building radio re- 
ceiving sets in which they include templates 
made the full size of the panel. These can 
be placed in position as described above and 
all of the necessary holes be drilled in the 
panel definitely located. The slight indentation 
made by the center punch through the tem- 
plate and into a panel not only provides cor- 
rect indication of the location of the hole, 
but also enables the builder to start to drill 
quickly and in exactly the right place with- 
out allowing the drill to slip and scratch 
the panel. 

It often happens that after a hole is drilled 
it is found to be slightly smaller than it 
should be. Here is a little kink that should 
enable you to overcome this without trying 
to run a larger drill through the hole. In 
fact, this kink is most useful when no larger 
drill is at hand. The idea is to use the tang 
of a file as a reamer. This is illustrated in 
Fig. 12. Grasp the file as shown, and hold- 
ing the panel rigidly, place the tang in the 
hole to be enlarged and twist it back and 
forth. The tang will act as an excellent 
reamer and by working first from one side 
of the panel and then the other, the desired 
size can be quickly reached. 

Following the above hints on soldering and 
other points in construction, the builder 
should have no trouble in putting any ordi- 
nary receiving set together. Almost every 
instrument purchased today comes with the 

Fig. 12. Holes in panels can be enlarged by 
using the end of the file as a reamer. 
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No Radio Set Can Possibly Be Better Than Its 
Audio Transformers! 

Any Radio Set will be greatly improved by these Scientifically Designed 

K ARAS Harmonik Transformers 
Some Interesting Facts About 
Audio Frequency Transformers 

WHY the greatest radio engineers after severe and exhaustive tests of the New 
Scientifically Constructed KARAS HARMONIK Audio Frequency Amplifying 

Transformers have pronounced them vastly superior and have placed them in a class by 
themselves at the extreme top of highest quality radio apparatus. 

FACT NO. 1 

LOW DISTRIBUTED CAPACITY 
Distributed capacity in the secondary winding re- 
sults in a greatly multiplied capacity acting as a 
shunt across the primary, which by- passes much 
of the high frequency audio currents. The result- 
ing losses of the vital harmonics and overtones 
cause drummy, muffled reception. 
In most transformers the high distributed capacity 
in the secondary causes severe loss in amplifica- 
tion of frequencies above 1200. 
Due to the improved coil design of the Karos Har- 
monik, capacity in the secondary is extremely low 
and all high frequency harmonics and overtones are 
equally and fully amplified. 

FACT NO. 2 
EXTRA LARGE IRON CORE 

The size of the iron core and the number of turns 
on the primary winding govern the amount of 
magnetic force available for amplification. Flux 
density and the number of lines of force are 
exactly proportional to the size of the core cross 
section. A small cross section therefore limits the 
amount of magnetic force, and causes a dropping 
out of the very low and very high frequencies - 
resulting in added distortion. 
Low priced transformers necessarily use but a 
small amount of iron in the core. 
The Karos Harmonik Transformer has an extra 
large iron core to furnish an easy path for the lines 
of magnetic force, thus giving full amplification to 
both the very low and the very high frequencies. 

FACT NO. 3 
HIGH INDUCTANCE 

Accommodation of plate impedances of preceding 
amplifier tubes at all frequencies depends upon a 
very high inductance in the primary coil of the 
transformer. Such inductance can only be gained 
by a sufficient number of thousands of turns of 
wire on the primary winding. Lacking a sufficient 
number of turns, a transformer will lose a large 
part of the amplification of low frequencies gained 
in the tube, with consequent distortion of sound. 
Manufacturers of ordinary, cheap transformers 
cannot afford to employ a sufficient number of 
turns to furnish enough inductance. 
The number of thousands of turns on the primary 
coils of Karas Harmoniks is more than sufficient to 
develop an impedance high enough to accommodate 
the preceding plate impedances of all tubes -at all 
frequencies. Karas Harmoniks DELIVER a large 
amount of amplification of even the lowest fre- 
quencies. 

FACT NO. 4 
LOW HYSTERISIS LOSS 

With each frequency cycle flowing into the iron 
coil, the direction of the iron molecules must be 
reversed. Core laminations of inferior iron resist 
this reversal -wasted energy -termed "hysterisis 
loss." This waste naturally reduces the amount 
finally delivered to the secondary coil, resulting in 
he dropping off of amplification -especially of 

low frequency sounds. 
Manufacturers of ordinary transformers cannot 
afford to use the high quality of iron in which 
the molecules are readily reversible. That is 
another reason why they never give full amplifi- 
cation to low frequency tones. 
The special formula iron from which the lamina- 
tions of Karos Harmoniks are made, has molecular 
construction that reduces hysterisis loss to .. negli- 
gible minimum. All the energy is saved for ampli- 
fication. 

FACT NO. 5 
CONTROLLED AIR GAP 

Uncontrolled air gaps in iron cores offer a high 
reluctance to the path of magnetic flux. Low 
frequencies cannot exert their full influence over 
such a gap; as a result they receive only a small 

'amount of the amplification indicated by the turns 
ratio of the coils. 
To lower manufacturing costs, most transformers 
are built with jointed core laminations. The 
joints leave uncontrolled air gaps which cause a 
dropping off of low frequency vibrations. 
Karas Harmonik laminations are made in one piece 
and so arranged that the effective air gap offers 
practically no reluctance to the path of magnetic 
flux. Result -a big gain in amplification, espe- 
cially of the low frequencies. 

FACT NO. 6 
NO CORE SATURATION 

Small iron cores become saturated at high audio 
frequencies owing to the audio frequency current 
producing variations in the flux density which in 
turn produces corresponding variations in voltage. 
Result -the introduction of new frequencies. The 
wave form of the secondary voltage will be differ- 
ent from that in the primary -more distortion. 
Low price transformers with their small iron 
cores misst necessarily create more or less distor- 
tion due to saturation of the core and the intro- 
duction of unwanted frequencies. 
The iron core of Karas Harmoniks being greatly 
over -size cannot possibly become saturated. There- 
fore there is no possible chance for saturation and 
the formation of unwanted, distorting frequencies. 

FACT NO. 7 
SCIENTIFICALLY SHIELDED 

When the coils of transformers are unshielded 
their electrostatic and electromagnetic fields influ- 
ence each other. They also influence and are in 
turn influenced by the magnetic and electrostatic 
fields of other inductances. The result of such 
intercoupling is- howling. 
Ordinary price transformers are unshielded or at 
best only partly shielded. Such transformers 
must be placed either at right angles or separated 
from each other by quite a distance. 
Karos Harmoniks may be placed in any Position and 
as close together as the builder wishes. They are 
absolutely shielded both electrostatically and oleo- 
fro-magnetically from each other and from all other 
parts of the set. Karas Harmoniks cannot cause 
howling. 

FACT NO. 8 
NO VITAL PARTS EXPOSED 

Transformers having exposed lead wires between 
the coil terminals and binding posts are easily 
tampered with and easily accidentally broken. 
Transformers not completely shielded must have 
some parts of the lead wires exposed. 
All of the wiring of Karos Harmoniks is enclosed 
within the scientific shield. The only parts appear- 
ing on the outside of the shield are the necessary 
binding posts with their attached soldering lugs. 

FACT NO. 9 
HIGH AMPLIFICATION OF LOW 

FREQUENCIES 
The bulk of sound from most musical instruments 
is carried by the fundamental or lowest of the 
twelve to twenty "harmonics" of which all musical 
sounds are composed. These lowest harmonics 
must be fully amplified if your set is to produce 
natural, musical sounds. 
The hysterisis -reluctance -and impedance losses 
unavoidable in cheaply made transformers make it 
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impossible for thesis to give any amplification what- 
ever to extremely low audio frequencies. This 
makes their delivery of any loud speaker recep- 
tion exceedingly unmusical and unnatural, because 
the volume -carrying low frequencies are absent. 
Karos Harmoniks reach over 60 per cent of their 
maximum amplification dt 100 frequency, with rap- 
idly increasing efficiency. Thus greatly amplified, 
these hulk- carrying low frequency fundamental har- 
monics insure a full, round, rich, natural tone. 

FACT NO. 10 
COVERS ENTIRE BAND OF FREQUENCIES 
High ratio transformers invariably have ..a peak 
of amplification. The narrow band of frequen- 
cies covered by this peak are blasted out and over- 
balance other frequencies. The result -unnatural 
non -musical, irritating sounds. 
Cheaply constructed transformers depend upon a 
high ratio for their amplification Such- trans- 
forniers deliver a lot of noise, but no soziale. 
Karas Harmonik Transformers by greatly amplify- 
ing the volume- carrying low frequencies deliver 
more total amplification with a low ratio than cheap 
transformers do with a high ratio. 

FACT NO. 11 
TRANSFORMERS PERFECTLY MATCHED 

The inductance, reactance, and impedance factors 
of the transformers of a set should be as closely 
matched as possible. A flat curve, indicating an 
even amplification over the entire band of audio 
frequency, is the ideal. 
It is very bad practice to provide a high ratio for 
the first, and a low ratio for the _ second stage. 
The first creates a distortion that will be treinen- 
dously amplified in the second. 
Karas Harmoniks have a comparatively low turns 
ratio. This favorable factor, combined with their 
high amplification of fundamental frequencies and 
all the higher harmonics, prevents distortion in the 
first stage. Therefore, distortion in the second 
stage is impossible. 

FACT NO. 12 
THE IDEAL TRANSFORMER 

The ideal transformer must perfectly reproduce 
and amplify in the secondary circuit all sound 
currents supplied to the primary circuit. This 
means reproduction of frequencies (vibrations) 
ranging from the lowest piano notes (26 per sec- 
ond) to the highest overtones (30,000 per second). 
From a scientific standpoint, the ideal audio fre- 
quency transformer should be a very large affair, 
costing from $25.00 to $30.00 to manufacture and 
retailing at a prohibitive price. 
Karas Harmoniks embody all of the favorable factors 
of the perfect transformer so well that no one but 
an expert musician can detect the difference between 
the two in quality of the amplified music. 

AN EXCEPTIONAL MONEY -BACK 
GUARANTEE 

Instead of the usual meaningless guarantee of "mate- 
rial and workmanship," Karas Harmoniks are backed 
by a straight- from -the -shoulder money -back guaran- 
tee of satisfaction. Put a pair of them in your set. 
Use them for 30 days. If you do not feel that they 
are giving you far better reception than you have 
ever heard before, return them to your dealer. He 
is authorized to return your money immediately. 
Karas Harmoniks will convert your radio set into 

a real musical instrument. 
KARAS ELECTRIC CO., Dept 59-43 

4040 N. Rockwell St., Chicago 
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WE DEFY COMPETITION ON MAIL ORDERS 

Our Prices are Lower Than Any Other House in the 
Country -Every Item in Stock Has the Stamp of 

Highest Quality 
TRANSFORMERS -PUSH PULL 
Como Duplex $9 90 
All American $9 50 
Modern 9.00 

TRANSFORMERS -AUDIO 
Jefferson Star $2 95 
Modern 
Acme 3.50 

Pathe $12.98 All American 3.35 
New Western Electric Federal No. 65 4 90 

Speaker 33 50 Thordarson 3.98 
Music Master 24 50 AmerTran 4 55 

Sonora Clear As a Bell.... 27.50 Peerless Twin Audio 8.75 
Jewett Super Sneaker 26.00 Federal No. 226 3.98 

$28.00 Model Atwater -Kent. 24.00 
Plugs Included 

Brandes 
Baldwin Type C 
Ambassador 
N. & K. 
Scientific 

CHARGERS 
Westinghouse, 2 Amp. 
Westinghouse. 5 Amp. 
Ward Leonard, D. C 

RHEOSTATS 
Amseo (all styles) 
Pacent 
Arrow Knob, Bakelite. 6 -ohm 
Arrow Knob, Bakelite, 20 -ohm 
Arrow Knob, Bakelite. 30 -ohm 
U.S.L. All Styles 

TRANSFORMERS -RADIO 
Acme, R -2, 3. 4 $3.50 
Acme 30K Super- Heterodyne 4.20 
Rasla - 

3.00 
DIALS 

Accuratune, 4 in 
E -Z -Toon. 3 in 1.75 

E -Z -Toon. 4 in 1.95 
Univernier 1.05 
Bakelite 3 -inch 55 
Bakelite 4 -inch .65 

VARIABLE CONDENSERS 
Acme Vernier control $5.25 
Brook -Rad LeLoss, New 

Types. All Sizes 1.98 
General Instrument No -Less 

All sizes 4.95 
Heath Lo -Loss. All sizes 3.85 
Heath Vernier Lo -Loss. All 

sizes 5.00 
All Other Unes In Stock 

VOLT METERS 
Jewel. 0 -50 Volts $2.25 
Sterling, 0-50 Volts 1.75 
Sterling. 0 -35. Amp. 
Sterling, 0 -35 Amp.. 0-50 

Volts, combination - 3.00 
Sterling, 0 -120 Volts 4.50 

FRESHMAN PRODUCTS 
We carry a complete line of new 

Freshman Products. Let us quote 
you on your wants. 

CRYSTALS 
Erla Fixed .79 
DeForest Crystal .59 
Pyretek Fixed 1.10 
Brownie Crystal 890 
Brownie Vernier Crystal De- 

tector 1.29 
Freshman Crystal Detector 1.19 

POTENTIOMETERS 
Amsco 
Federal 
General Radio, 214A 
Cutler Hammer 
Pacent 

MISCELLANEOUS 
Lead Battery Clips 15e 
Nickel Battery Clips 4e 

Ambassador Coils $4.98 
22/ large "B" Battery 1.39 
45 large "B" Battery 2.25 
Dealers supplied. Let us know 
your wants for special prices. 

ULTRADYNE COMPLETE, 8 Tube Parts, with Blue Prints and Connecting Wires $99.00 
ULTRADYNE KIT $30.00 ULTRADYNE BOOK .50 

Specialists in Ultradvne Ports. Let Us Ovote You. Dealers Supplied. 

The Brooklyn Radio Service Co., MYrt1Ave° 
uoflasaon Brooklyn, N. Y. C 

COMBINED 

Loud Speaker 
Cigarette Box 

Place it on the smoking stand, or in your 
library. Tune in. Anything. Dance music, 
or a delicate solo. Each note will be heard 
as though you stood beside the performer - 
full, natural, beautiful. 

This Model "C" Reflectone was created be- 
cause the Model "A," the first Midget Loud 
Speaker with a Giant voice; has proven con- 

elusively the home need for a small but effi- 
cient amplifier. 

By a new scientific development, tone is 
reflected from one tonal chamber to another. 
Vibration is neutralized, the faintest sound 
reflected -no note is added, none destroyed. 

At your dealers, otherwise send purchase 
price and you will be supplied postpaid. Write 
for descriptive circular. 

RICE & HOCHSTER 
134 Washington Place, New York City 

Build Your Radio Set to Last 
Use Centralab Parts 

Battery Switch Potentiometer 
Rheostat Grid Leak 

VENTRAL RADIO LABORATORIES 
303 Sixteenth Street, Milwaukee, Wisconsin 

DeForest, Freshman and Erisman 
Laboratories testify to the au- 
periority, sensitivity, tone 
and volume of this wood - 
metal mounted crystal. 
Won't burn out! 

Mfrs., Dealers. Jobbers: Write for 
Proposition. 

U. S. MFG. & DIST. CO. 
45 CLINTON ST. NEWARK, N. 

Radio News for It/larch, 1925 

template, and in case the builder does not 
purchase:one of the complete templates men- 
tioned above, he can, by laying these in- 
dividual templates out on the panel, accu- 
rately locate and drill each and every hole. 
The instruments need then only be fastened 
to the panel, the Connecting wires placed in 
position and each joint that is not clamped 
in a binding 'post, soldered. This procedure 
will almost invariably be conductive of good 
`results, unless the builder makes a mistake 
in his wiring, which, of course, involves that 
human element which can only be controlled 
by one person; in this case, the builder. 
Always 'be sure to check and recheck, every 
wire and connection before putting the set 
into service to prevent accidents and disap= 
pointment later on. 

1m 1 1 n11.11 11111mr;:111R11111111R111R1111RIM111R1n11111111111n111111111111111111/11 11R111 1_ 

When Buying 
Vacuum Tubes 

(Cox#iuucd frofü page 1665) 
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However, the gas cannot penetrate the glass 
and pass through it. The gas clean -up 
may, therefore, be caused by the above 
mentioned absorption, but is due mostly to 
the burning of the filament, which seems to 
absorb the gas when lighted. The exact 
theory . of this clean -up caused by the fila- 
ment is not understood, but it has been 
demonstrated experimentally. In fact, in 
the 201A and 199 tubes the filament is de- 
pended upon to clean up the last traces of 
gas. 

PLATE CURRENT TEST 

Another test reading which is not of such 
great importance, but one which dealers try 
to attach a great deal of importance to, is 
the plate current reading. The proper 
amount of importance that should be at- 
tached to this reading will be explained be- 
low. The plate current is that which flows 
through the tube out of the "B" batteries. 
It is dependent on the plate or "B" bat- 
tery voltage and also on the grid bias, in- 
creasing in value as the plate voltage is 
increased and decreasing in value as the 
grid bias is made more negative. With the 
same plate and grid voltage, however, two 
tubes will not necessarily have the same plate 
current. The plate current of a tube is de- 
pendent on two intrinsic factors of the tube, 
namely the amplification factor and the 
plate impedance. These two inherent quan- 
tities are very seldom exactly alike in two 
tubes, but vary within certain limits. There- 
fore, the plate current will quite often be 
different for different tubes. Furthermore, 
if the plate current of two tubes is the sanie, 
it does not necessarily mean that their am- 
plification factors and impedances will be 
the same. The reason for this lengthy dis- 
cussion is due to the fact that some dealers 
have a small test set manufactured by a 
reputable instrument company, which is able 
to read a number of values of a tube, but 
requires the plotting of curves to do so. 
Outside of filament and plate voltages and 
filament current, the only thing that can be 
read directly is plate current, which tells 
you very little. But due to the ease with 
which the plate current can be read, dealers 
are prone to test tubes in the presence o f 

the buyer until they find the required num- 
ber of tubes that have the same plate cur- 
rent. This is a lot of what is commonly 
known as "bunk." Furthermore, it is really 
desirable to have tubes each with different 
characteristics, as it may be found by ex- 
perimenting that one works better than an- 
other in a certain position in a set. 

FILAMENT EMISSION 

Still another important reading, which 
nlanufacturers.- -note, is that of emission. 
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SHENANDOAH -- INDIAN WORD MEANING "t DAUGHTER OF THE STARS" 

When the "Daughter of the Stars" talks 
with the children of earth 

you remember the dramatic 
night last winter when the giant 

Navy dirigible Shenandoah went 
adrift in a raging gale. 

"You are over Newark," said 
radio station WOR. "What can we 
do to help you?" 

Thousands of people sitting by 
radio sets in their cozy homes heard 
the plucky lieutenant - commander 
on the Shenandoah send 
back the reply: "Thanks, 
old man, everything's 
O.K." 

In the air, as on the 
sea, radio equipment 
must be the most reliable 
it is possible to get. That 
is why the Shenandoah, 
the huge ship Leviathan 

-in fact, many government and com- 
mercial radio plants -were equipped 
with Exide Batteries. 

For your own set 
When you use Exide Radio Batter- 
ies in your home you get the clearest 
reception, for Exides give uniform 
current through a long period of 
discharge. 

The new Exide 6 volt "A" 
Battery in one-piece case. 

There is an Exide type 
for every tube and a size 
for every set: "A" bat- 
teries for 2 -volt, 4 -volt 
and 6 -volt tubes; "B" 
batteries, 24 and 48 volt, 
of 6000 milliampere hour 
capacity. They are effi- 
cient, dependable, long - 
lasting - and right in 
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price. Exide Batteries are made by 
the largest manufacturers of storage 
batteries in the world. 

You can get Exides at Radio 
Dealers and at all Exide Service 
Stations. If your dealer should be 
out of booklets describing Exide 
Radio Batteries, send us your name 
and we will mail them to you. 

THE ELECTRIC STORAGE 
BATTERY COMPANY 

Philadelphia 
Exide Batteries cf Canada, Limited 

153 Dufferin St., Toronto 

xiòe 
RADIO BATTERIES 

FOR BETTER RADIO RECEPTION USE STORAGE BATTERIES 

www.americanradiohistory.com
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ACHIEVEMENT R- 

A NEW STANDARD ill radio 
reception has been achieved in 
the Rola Re *Creator. 

Exquisite tone quality-master 
of every note in the orchestral 
range. Sensitivity that will re- 

produce any signal that can be 
amplified. Volume unequalled - without chatter, without 
discord. 

A demonstration is the acid 
test. Hear the Rola at your 
dealer's for convincing proof. 

PRICE COMPLETE 
WITH FOURTEEN. 
INCH HORN &CORD 

$36.00 

PHONOGRAPH UNIT 
WITH ADAPTOR 

$22.50 

cA Product of 
THE ROLA COMPANY 
SEATTLE, WASHINGTON 'USA 

Distributed nationally to the jobbing trade by 
BAKER -SMITH COMPANY, 4250 Hollis St.,Oak- 
land, Cal., with offices in the principal cities 

Emission current is measured in milliam- 
peres, the same as the plate current, and is 
a measure of the total number of electrons 
given off by the filament at its rated cur- 
rent. Another term that could be applied 
is saturation current. This can easily be 
read by connecting the grid to the plate and 
reading the current that flows in the plate 
circuit, as illustrated in Fig. 3. For the 
201A type this emission current should be 
above 30 milliamperes and for a 199 should 
be 6 milliamperes or more. If a meter is not 
available that will read 30 milliamperes, but 
a 5- milliampere meter is in the plate circuit, 
the emission of a 201A may be checked by 
reducing the filament voltage to 3.65 volts 
and noting that the emission current (plate 
and grid connected) is at least 5 milli- 
amperes. The emission of a UV -199 can 
be tested in the same manner by setting its 
filament voltage at 2.8 and noting that its 
emission current is then 3 milliamperes or 
more. The amplification constant and im- 
pedance of a tube cannot be very easily 
measured, but their absolute values do not 
need to be known exactly. One rather ap- 
proximate way of telling if these factors 
are about where they should be is to note 
the plate current of the tube as measured 
by milliammeter "MA ", in Fig 1, at rated 
filament current and voltage, with 60 volts 
on the plate and 1% volts negative bias on 
the grid. The plate current should then be 
between one and three milliamperes. 

OSCILLATION AND AMPLIFICATION 
One type of test set that can be found in 

a few stores has but three meters, a fila- 
ment ammeter and voltmeter and a ther- 
mal meter that will read high frequency cur- 
rents. When a tube is inserted, it is in an 
oscillating circuit and its radio frequency 
oscillation current is indicated on the ther- 
mal meter. This is analogous to placing the 
tube in a regenerative set and determining 
whether it will oscillate by listening in the 
headphones. 

Most buyers are satisfied to know that a 
tube will "talk" by placing the tube in a set 
and listening to the volume. This tells you 
almost as much as does a test set, but it is 
suggested that when testing a tube in a set 
it is advisable to test it in three places;, radio 
and audio frequency and as a detector. 

In concluding, it might be well to men- 
tion the life of a tube. There has not been 
as yet, and it is doubtful if there will ever 
be, a method devised for predetermining the 
life of a tube. This is one thing you take 
a chance on, but most tubes are guaranteed 
for a certain length of time on the condi- 
tion that the filament is not burned out. 

Furthermore, in buying a tube, stick to 
the standard design, and do not "fall" for 
"the beautiful reproduction" produced by 
some auxiliary element that is fastened to 
the filament support and is "the result of 
years of research." When a new idea is 
indorsed by leading radio engineers and 
their O. K. is upon it, then is the time to 
use it. 
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The Old Dobbin Circuit = 

(Continued from page 1675) 

characteristic, the set is exceptionally easy 
to calibrate. And this is no mean advan- 
tage in these days of trans -Atlantic tests. 
A vernier dial is included, as it is abso- 
lutely necessary in view of the selectivity of 
the apparatus. 

The placement of the apparatus shown in 
the photograph of the set is recommended. 
It may look a bit amateurish at first glance 
on account of the long leads to the variable 
condenser, but since the crystal is as near 
the tuner as possible, the condenser does not 
matter very much. And it adds stability, 
if anything, to the ensemble. 

Radio News for March, 1925 

Wire Your Set With 

ELATSITE' 
(Spaghetti Wire) 

Colors 

Cut Insulation 
and slide it off 

You 
can't 
beat this 
for a neat 
job. It is 
No. 14 tin- 
ned copper 
wire covered 
with a varnished 
insulation in 5 

beautiful colors. 
Looks like "spa- 
ghetti" but is smal- 
ler and goes into nar- 
rower places. It bends 
without cracking and 
strips like the bark on a 
whistle! Highly dielec- 
tric; thoroughly moisture 
proof. Sold by dealers in 
30 inch lengths. Send for 

Free Folder Telling 
HOW TO SOLDER 

This folder also describes Acme 
"C el a t s i t e ", Spaghetti, and 
Stranded Enamel Antenna. 

THE ACME WIRE COMPANY 
Dept. N. New Haven, Conn. 

Bends 
without 
cracking 

ACME 
WIRE 

Makes Better Sets 
/4 

o.o.ob.00Q- 
M&M 

Lead -In Insulators 
Weather, Storm and Water Proof 

Made of hard rubber w'th brass center. 
4" Lead -in Window Insulator for sash, 50e 
10" Lead -in Wall Insulator for casings 

and walls 80c 
JOBBERS and DEALERS 
Write for our proposition 

THE M & M CO., 500 Prospect Ave., Cleveland, O. 
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Not Merely a Clear Receiver, but 
a Fine Musical Instrument 
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Radiois becoming as much of a household con- 
venience as the telephone. It should be 

just as dependable and true. Quality of tone is the 
supreme test. Distance can always be obtained by suf- 
ficient amplification. The problem is to secure dis- 
tance without distorting or blurring the tone. 

For eats radio engineers have realized this. y While the public was going wild 
over reaching out for distance, they were quietly ex- 
hausting every resource in experimentation to over- 
come the internal noises which increased with every 
new stage of amplification. The same steps which 
amplified the tone also amplified the stray oscilla- 
tions within the set itself, as a by- product. 

Nobody knew how to prevent them. 
Various means were 

employed to choke them or neutralize them. Poten- 
tiometers, extra condensers, complicated wiring were 
employed with only partial success. They work only 
when perfectly adjusted, and their operation inter- 
feres with a perfectly pure, free, flexible tone. By ab- 
sorbing the true signal as well as the stray energy, 
they lose or blur those delicate overtones which make 
real music. They cannot prevent the conflict which 
occurs in the circuit between the forward stream of 
radio energy and the feedback of stray energy, blot- 
ting out the overtones. 

The real trouble uval 
this: 

long -distance radio system had been designed. All de- 

Brings out the 

Overtones 

the Rich Timbre 
of both Music and 
the Human Voice 

signs up to date generated feedback of stray energy 
which chattered, howled and squealed unless choked 
down or neutralized; and radio reception, while 
accomplishing wonders, was still a makeshift. 

A New Capability in Radio: 
Overtones 

Perfectly Reproduced 
Pfanstiehl's big contribution to radio lies in his dis- 
covery of the real causes of oscillations and his com- 
plete elimination of them by a circuit system which 
KEEPS THEM OUT. No choking or neutralizing ele- 
ments are any longer needed. No adjusting is required. 
The receiver is always at its best. Tuning and opera- 
tion are absolutely quiet. The tone or voice conies in 
sweetly, in all of its natural richness. All of the over- 
tones are perfectly reproduced, exactly as transmitted. 
This is true of long distance. High amplification 
doesn't distort. His invention has turned radio from 
a stunt device, for fans to play with, to a dependable, 
enjoyable and trouble -proof instrument in the home 
-the thing it should be and was destined to become. 

See the new Pfanstiehl at your radio or 
music dealer's. If he does not have one 
to show you, we can quickly get it to him. 

Dealers: Write for the Pfanstiehl proposition. 

PFANSTIEHL RADIO COMPANY 
Highland Park 20 Second Street Illinoit 

OVERTONE RECEIVER 
A 5 -tube Receiver using the new system of tuned radio frequency 
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"MODERN 

RADIO 

RECEPTION" 
A New Book 

By 

Charles R. Leutz 

.110.oe000m o1=oeoeoeseovue * 

325 PAGES 
200 ILLUSTRATIONS 

FULLY BOUND 
1.oovoe0oneovo * 

Partial List of Contents: 
Radiola Super- Heterodyne 

Diagram 

Western Electric 4B Receiver 

Model C Super -Heterodyne 

Model C7 Super- Heterodyne 

Long Distance Reception 

Short Wave Reception 

Long Wave' Receivers 
Pliodynes and Super -Plio- 

dynes 

Laboratory Equipment 
Broadcast Transmitters 
High Efficiency Amateur 

Transmitters 
Model L Super- Heterodyne 

and 
Everything of.importance re- 
lating to Broadcast Reception 
This supersedes Mr. Leutz's 
earlier book entitled "Super - 

Heterodyne Receivers." 

ic vona-uamneoovavovooe 

Price $3.00 Postpaid 

EXPERIMENTERS INFORMATION 

SERVICE, Inc. 

476 Broadway New York City 

A crystal of the fixed type is used in this 
case. It is of the cartridge type and is 
placed between the two clips mounted at the 
center top of the panel. This type will be 
found best for use, since it does away with 
the annoyance of constant adjustment neces- 
sary in the ordinary type. Just a hint here 
may save the builder a deal of exasperation. 
No matter how fixed a crystal detector may 
be, dropping it on the floor or throwing it 
at the cat may make it lose its sensitivity. 
Too, an extra strong signal will cause the 
point to burn out. Therefore, it may be ad- 
visable to have an extra refill for it at hand. 
The ordinary type may be used, but the fixed 
one seems to be the lesser of two evils. 

An aperiodic primary is used on the tuner, 
reducing the controls. It consists of six 
turns placed directly on the bakelite strips 
which support the secondary. It should be 
of large wire, No. 14 serving admirably. 

The location of the instruments on the 
baseboard is clearly indicated in the illus- 
tration. 

Ninety volts of "B" battery were used 
on the plates of the tubes which were 201A's 
and very good volume was obtained. Local 
five kilowatt stations have a habit of caus- 
ing distortion in the set with this high volt- 
age, however, so be careful when tuning in 
such transmitters. 

All in all, this is a reflex idea worth 
while. It has stability and a reasonable 
amount of added signal strength at the loud 
speaker. It also has -and this point is be- 
coming more and more important- perfect 
clarity of reproduction on account of the use 
of a crystal as the rectifier. 
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A Triode Antedating 
DeForest's Tube? 
(Contiued frone page 1671) 

the invention relates to a device for releas- 
ing energy in a relay manner, and it defi- 
nitely mentions telephone and telegraph re- 
lay purposes as its object, as well as the 
carrying of wireless telephone messages, the 
amplifying and building up of speech and 
music transmission, and telephotography. 

Von Lieben also clearly states that he de- 
sires to utilize a vacuum in which an elec- 
tronic stream will be emitted in a circuit 
with ' potential of 200 volts. This clearly 
outlines the degree of vacuum in use to- 
day in the modern radio receiving tube con- 
cerning which a controversy between Arnold 
and Langmuir is now raging, there being two 
conflicting patent claims before our Patent 
Office Board of Examiners, in which the use 
of a "hard" vacuum is claimed. These 
patents on the vacuum question have not been 
issued. 

It will be noted in the circuit shown by 
Von Lieben that he provides for a "B" bat- 
tery, and for a "C" battery in the external 
circuits connected to the tube electrOdes. He 
also takes up the proposition of transmis- 
sion and mentions the use of a microphone 
in the grid circuit, even showing its posi- 
tion. 

Another point is that the external circuit 
of the collector electrode shows the positive 
terminal of the "B" battery connected to the 
plate, and that a means of feed -back is 
shown in "apparatus A," though not claimed 
in the patent specifications. 

THE WEHNELT OXIDE COATING 
Altogether, this Von Lieben patent has a 

very strong bearing on the development of 
the vacuum tube today, for it shows a struc- 
ture which will be very important in the corn- 
ing 110 -volt receiving tubes which are due 
to be placed upon the market within a short 
time. The Wehnelt oxide coating as a source 
of electron emission has withstood the test 
of science for more than 20 years. The 
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For Better 
Results 

You are always sure that the care 
and time you take in arranging or 
changing and wiring your set will not 
be misspent when. you use 

yA3tc,,,zoiLaty 
Approved Radio Products 
Examine any Yaxley Product. Take it 
apart. You will see many exclusive re- 
finements in design and construction which 
make for better results in your receiving. 
The increasing number of manufacturers 
of high grade radio equipment adopting 
Yaxley Approved Radio Products as stand- 
ard is the best testimonial of their worth. 
It is your assurance of satisfaction. 

Midget Battery Switch 
Small and compact. One 
nut mounting in single 
panel ,hole. Quick and 
positive snap -break 60 contact. Each 

Other Yaxley Approved Radio Products 
Jacks, Jack Switches 

Rheostats, Potentiometers 
Plugs, Resistance Units, etc. 

Fully Guaranteed and Protected by the 
manufacturer 

Ask your dealer or send his name with 
your order to 

YAXLEY MFG. CO. 
Dept. N, 217 N. Desplaines St., Chicag 

VACUUM TUBES 
REPAIRED 

WD -11, WD -12, $2.00 UV -201A, UV -199, 
And others for 

Quick service. All tubes repaird by us 
guaranteed to work as good as new. 
Send your dead tubes. All you pay is $2.00 
plus Postage to Postman. 

THOMAS BROWN CO. 
511 -519 Orange St., Newark, N. J. 

RADIO 

Sex$YoraEverytto 
ALL the latest im -' 

proved apparatus is 
listed in our monthly bul- 

- letin: " The American 
Radio Transmitter." If 
it's new we have it. 
Lowest Prices in U. S. 
Our prices to dealers are the 
lowest in the United States. 
A 1 1 nationally advertised 
goods r discounts that make lit real Deniers, 

ous n forsme e, 76 natioelly 

advertised factory lines and 4,850 hems. 
AMERICAN RADIO MFG. CO. 6 W.14th St. Dept. A, Kansas City, Mo. 
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Two big radio thrills 

Carter & Co. at Arlington, 
Texas, tuned in on Leeds, 
England, with an Adler -Royal 
Neutrodyne holding them for 
quite some time, giving a 
program on the loud speaker 
to numerous prospects. 

YOUR 
first thrill with an Adler -Royal neu- 

trodyne will be the magic spell of D.X. as 
station after station comes in clear as a bell 
with the slightest change in dial settings. No 
matter how much you know about radio, the 
performance of Adler -Royal will be a remark- 
able radio experience for 
you. The selectivity you 
had hoped for has really 
been accomplished. 

Then as your own log 
grows you will be more 
discriminating about t - e 

quality of what you hear. 

You will begin to appreciate what Adler -Royal 
really is and this will be your biggest thrill. 
Your daily paper will be your program. You 
will learn to depend on Adler -Royal absolutely. 

The Neutrodyne principle is so far perfected 
in Adler -Royal that even in the hands of a 

novice its selectivity and 
pure t o n e qualities are 
almost automatic. Its op- 
eration is as simple as set- 
ting a clock. There are no 
squeaks, squeals or howls 
to ruin radio enjoyment. 
Adler -Royal has conquer- 
ed the mysteries of the air. 

Seek a Service Dealer 
The dealer from whom you buy a radio set 
is quite as important as the set you buy. 
On his service to ycu, much of your enjoy- 
ment of a radio set will depend. It will pay 
you to turn the corner into Main Street to 
find the Adler -Royal dealer. He is appoint- 
ed by us on his pledge to give pu-chasers 
the best of every service. On Adler -Royal, 
you get the guarantee of a high -class dealer 
to back up ours. 

ADLER MANUFACTURING COMPANY, INC. 
General Sales Office: Dept. D3, 881 Broadway, New York City. 

Factories: Louisville, Ky. 

ADLER -ROYAL NEUTRODYNE 
Model 199 Table Type used with dry cells. 
Batteries concealed in cabinet. 5 tubes 
(199) Cabinets walnut and mahogany. Price 
S165. Complete $205. 

Phonograph and Radio 

.,` wa..n...i« "` 
,rßoöE 

p.^.wOtM.M1i...l ßd.y. JO 

Scud this coupon today for your free copy of Adler -Royal 
Book and Log. 

ADLER MANUFACTURING CO., 
Dept. D3, 881 Broadway, N. Y. 

Please send me my copy of the Adler -Royal 
Book and Log. 

Name 

Address 

www.americanradiohistory.com
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ANNOUNCING 
The Andrews 

Paddlewheel Coil 
Increases sig- 
nal strength 

and 
selectivity 

Patents 
Pending 

A moisture proof coil 
the performance of 
which is unaffected 
by climatic changes. 

NEW low loss coil of ideal characteris- 
tics for use with many different types 

of circuits. Embodying an extremely high 
ratio of inductance to resistance, this coil 

marks a distinct advance in radio design. 

Your results will be greatly improved by 

using this superior piece of apparatus. 
Its exclusive construction assures maxi- 
mum amplification, minimum distortion, 
and much greater selectivity. 

This coil, which is the type employed in the 
Andrews Deresnadyne Receiver, is manufac- 
tured under license from the Andrews Radio 
Company. 

Price $3.00 
Write for full information regarding this wonder- 
ful new coil, its characteristics and its uses. 

DU®EISWir 
gOlding kop 

Reduces 
static 

Increases 
selectivity 

Easily 
portable 

Price 

11.50 

n/L 
i l l l k 

Patents 
Pending 

The highest development in a portable aerial. 
Rotates on base, which is provided with silvered 
dial graduated for calibration. Handle permits 
adjustment without body capacity effect. Hand- 
somely finished in silver and mahogany. There 
is a DUO -SPIRAL model for every circuit. 

TIN Y-TURN 
A superior vernier control which makes per- 
fect tuning easy. Has a gear ratio of 30 to 1. 

Rotates in same direction as dials. Easy to 
install. Fits any panel. Handsome nickel and 
ebony black finish. Price 75c. 

Write direct, if your dealer is unable to supply 
these standard products. 

Maio' lac® 
1301 FIRST AVENUE MAYWOOD, ILL. 

PERKINS ELECTRIC, LTD., MONTREAL 

Western Electric Co. has practically adopted 
the Wèhnelt coating in every department of 
their tube work. 

In manufacturing tubes which utilize 
Wehnelt- coated sources of emission, the 
craftsman makes a compound of strontium 
and barium oxides with resin, wax or paraf- 
fin, in a sort of soft, doughy solution. This 
compound; is painted on strips of platinum - 
iridium alloy. As each painted coat dries, it 
is burned off, and successive coats applied 
and burned off until as many as 12 to 15 
layers of oxide are applied, the final piece 
being used as a vacuum tube filament. 

This class of Wehnelt filament is known 
as the "dull emitter" type, since a very small 
amount of electrode heat is required to gen- 
erate a heavy stream of electrons. In the 
recent attempts by manufacturers to create 
a design of 110 -volt tube, the Wehnelt coat, 
heated from an electrically disconnected 
source, has been tried with fairly good re- 
sults. In - this type,-- glass- tubes et- ectrò- 
lytically coated with silver upon which the 
oxides are deposited are used as sources of 
emission. The heating element in such tubes 
is located adjacent to the emitter and oper- 
ated from a 110 -volt current supply. 

Radio Anticipations for 
1925 

(Continued from page 1673) 

was first in the field in the radio game and 
that we have a tremendous vested interest 
which ought to be considered. The use of 
radio is of military necessity and for the 
sake of the safety of-our own ships, as well 
as merchant vessels, there is also a necessity 
in peace time for radio. Therefore, it is 
neither reasonable nor possible to shut down 
a Government or commercial station off- 
hand, simply because the broadcast listeners 
complain of it. 

"Nevertheless, as far as the navy is con- 
cerned, I can assure you that we are making 
every effort to reduce the interference 
caused by our stations. If the work seems 
to progress slowly, it is because the ordi- 
nary broadcast listener does not appreciate 
the tremendous technical difficulties involved 
and the very great cost of the conversion of 
such a large number of stations afloat and 
ashore to stations of the non -interfering 
type. Our efforts are, moreover, hampered 
by the unwillingness of broadcast listeners 
themselves to use suitable receivers. 

"However, our work is progressing sys- 
tematically and regularly and we have macle 
many concessions and spent many hundreds 
of thousands of dollars in improving condi- 
tions both afloat and-ashore, and as rapidly 
as possible and as fast as the money is 
available, are scrapping old equipment even 
though much of it is still capable of excel- 
lent service from a naval point of view. 

"Incidentally, a large amount of interfer- 
ence has been charged to naval stations 
which investigation has shown not to have 
originated with them. This is the result of 
broadcast listeners failing to learn a few 
letters of the code, thus enabling them to 
identify a station's call. Broadcasting., how- 
ever, has done the naval radio interests an 
immense amount of good. Most of our 
naval officers, whether they be in communi- 
cation work or not, from their experience 
with broadcast receivers, know something of 
the radio game and talk its language. I 
think broadcasting is largely responsible for 
a better appreciation of the possibilities as 
well as the difficulties of radio communica- 
tion in the naval service. 

THE SELECTIVE RECEIVERS 
"The man on a rural telephone line, where 

a number of parties are on the same line, 
with more or less inadequate operators, can 
not expect the same service as the man who 
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Build a 1 -Tube Super Heterodyne 
Set-Log i!ll Stztions 

Using Branston Kit No. R -199, you can 
build a far be.ter set than you can ouy 
for much more moue_. In this Stt ier Heter- 
odyne Set 7 tubes give the usual results 

of ten. It is a 
strictly loop set 
o f coast -to -coast 

MATCHED en 
8 TRANSFORMERS .po 

Branston Kit No. R -199, 
3 -stage long wave R. F. 
Transformer, Twin A. 
F.'s, Single . Stage Long 
Wave R. F., Long Wave 
Tuned R. F., Special 
Tuned Coupling Trans - 
forníer, Short. Wave R. 
F. Matched and given 
operation test. 

range, great se- 
lectivity, excel- 
lent tonal qual- 
ity. Panel 7x21 
inches. 2 Con- 
trols. 

Partially Assembled 
Accessory Kit, $56 

Saves time and in- 
s-res highest class 
of parts. Contains 
drilled and engrav- 
ed panel with con- 
densers, rheostats, battery switch, 
jacks, etc., mount- 
ed. Sockets, sub- 
panels, wire, spa- 
ghetti, etc., etc. 
When ordering be 
sure to specify kind 
of tubes you intend 
to use. 

Send for Blueprints and Catalog 
Send 25c in coin or stamps for complete 
blueprints and layout covering Super Heter- 
odyne, Radio Frequency and Honeycomb 
Coil Circuits; also complete catalog of 
Branston Quality Radio Products. 

Your dealer has Branston Kits 
or cala get them for you. 

CHAS. A. BRANSTON, Inc. 
817 Main St., Buffalo, N. Y. 

Manufacturers of Branston Violet Ray High Fre- 
quency Generators 

In Canada -Chas. A. Branston, Ltd.. Toronto. Ont. 

Set- -O-Six 
Radio 
Socket 
Wrench 

$125 
A solidly -built 
wrench for every 
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 . 
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ust ONE Dial toTune 
.2t mum 7hat/ 

MOHAWK SETS 
are a quality product 
through and through, 
broadly and fully guar- 
anteed. Built in THREE 
MODELS. Each encased 
in a distinctive type, 
hand - carved, Adam- 
Brown walnut cabinet in- 
stantly appealing to the 
artistic taste of the most 
critical. Console models 
have LOUD SPEAKER 
and battery compart- 
ment built right into the 
cabinet. 

"Imitation is the sincerest form of flattery," -and the nation -wide sensation 
which the "Just one Dial To Tune" feature has created for the MOHAWK 
5 -Tube models, made it a foregone conclusion that others would play 
"follow the leader." But once you make a careful inspection of most 
other so- called one Dial sets it is dollars to doughnuts that somewhere in 
their make -up you will find two or three extra controls carefully disguised 
so they will not look like dials. 
When MOHAWK says 5 -Tubes with "Just one Dial To Tune" it means 
exactly what it says. It is not a mere claim. There is not a particle of 
exaggeration or subterfuge about the one Dial Control on the MOHAWK. 
It has been designed and built from the ground up with that one idea in 
mind -to give complete control of 5 tubes on just one Dial. Just one Dial 
to turn to get coast to coast range, -crystal clear reception without c'istor! 
tion -and super -sharp selectivity like a razor edge. 
You have never heard real Selectivity until you hear the MOHAWK. 
Without headphones, but direct on the Loud Speaker, you cut through 
local stations with ease and bring in scores of distant stations scarcely 
more than a hair apart on the wonderful one Dial. The resulting greater 
beauty of tone, close reproduction and loud speaker volume far exceed 
the finest reception ever known heretofore. Don't make a move toward 
buying a receiver until you read our descriptive literature and proof that 
the new MOHAWK with just one Dial will surpass the performance of 
any other set -and at no greater cost. 

Write for the new facts -send the coupon NOW! 

MOHAWK ELECTRIC CORPORATION 
2230 Diversey Boulevard 

CHICAGO, ILLINOIS 

Mohawk Electric Corporation, I1=1 
2230 Diversey Blvd., Chicago, Ill. 

ISend descriptive literature on the Mohawk 
II ONE Dial Receiver in three 

models. 
beautiful 

!I Name 

11 

Address II 
Please mention your local Radio Dealer's 

..161Naine. 
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Leading Set 
Manufacturers 

Endorse and Use 

UNION. RADIO 

TIP JACKS 
Only 25c a pair 

Because they give tight, posi- 
tive contacts. 

Because there are no parts to 
lose. 

Because they improve the looks 
of the set. 

Because all you have to do is 
plug in. 

Will firmly grip any wire from 
No. 11 to No. 24 B & S gauge 
and can easily be reamed to hold 
antenna wire and loading coils. 

Three Sizes for All 
Mountings 

Standard Type A for panels 
3/16" to /" thick. 

Special Type B for panels, cabi- 
net walls and partitions 5/16" 
to / " thick. 

Special Type C for panels up to 
" thick. 

Other Guaranteed 
Union Radio Parts 

TUBE SOCKETS: Of highly pol- 
ished moulded condensite. Phosphor 
bronze contact springs. Reinforced 
bayonet slot. For all standard tubes. 
Price 70c. 

DIAL ADJUSTERS: for minute ad- 
justment of dials, necessary in close 
tuning. Price 60c. 

RETAILERS -WHOLESALERS! 

Write for free samples. Get details 
of our dealer proposition. risk for 
illustrated pamphlet C. 

UNION-.RADIO -CORPORATION 
124 + - SUSSEX - ,AVENUE;»1NEWARK °N.J. 
NEW YORK.OFFICE*w116WEST.32= +STREET. 

has unlimited service on a one -party line. 
He does not pay for it, why should he get 
it? The same thing is true of radio ; I do 
not believe in paying much attention to com- 
plaints of interference unless they are made 
by people who have really selective receivers. 
If the public insists on such receivers, they 
will get them as soon as they are manu- 
factured in sufficient quantity, at much less 
cost than they now get them. If they 
really want the radio art to develop and per- 
fect itself, particularly in the broadcast field, 
they should not throttle the art by trying 
to get rid of interference by shutting up the 
interfering stations unless such stations 
really have a type of emission which can not 
be discriminated against with a good re- 
ceiver. 

"The outstanding development of the last 
two years is in transmission with high fre- 
quences. In this field the navy has taken a 
very active part. Much is yet to be learned, 
but it would appear that much further- devel- 
opment will take place in the coming year in 
this field. 

"Perhaps the greatest problem today is 
the accurate regulation of frequencies. I 
think this will be solved by the use of the 
Piezo electrical effect of quartz crystals. 
This station already has a set controlled by 
a crystal, using a 20 -k.w. tube. This would 
be an ideal system for broadcast stations, 
since the crystal which always absolutely 
determines the wave -length of the station, 
can be ground to just the right dimensions 
to correspond to the allotted wave- length of 
that station. There is no possibility of that 
station drifting off tune. I expect, therefore, 
to see a marked increase in the use of quartz 
crystal control for steadying frequencies." 
.um1iumamImiummumuuuumunmlmmuu u 11 11 .0 u .11 1 1 u . 1 . 11 1 1 1 1 1 1 u m u l luuuuumuu iluu u , 

The Radio Uni -Set 
(Coatillued from page 1677) 

the exception of the antenna coupling coil 
which has 20 turns total with taps at 5, 10 
and 15 turns. These coils are mounted side 
by side on a paraffin treated wood strip, the 
whole support of the coils being afforded by 
inserting the end terminal wires tightly 
through small holes drilled in the treated 
wood strip. No screws or binding posts are 
necessary to such mounting. Some small 
variation of coupling is possible by tilting 
the coils to one side or the other. A close 
coupling of the plate coil to antenna coil is 
desirable, but the grid coil and modulation 
coil are preferably coupled more loosely by 
tilting them out of the plane of the two 
middle coils by an angle of about 40 degrees. 
When once adjusted, the coupling of all coils 
remains fixed. 

Needless to say, the variable condenser 
VC1 should be of low loss design and 
equipped with a vernier control which will 
in no way prevent a rapid movement of the 
rotor plates. It has a capacity of .0005 mf d. 
This condenser closely shunted around the 
16 turn grid coil enables a wave- length range 
of from 55 meters to 202 meters, thus taking 
in both of the higher amateur wave bands. 

THE ANTENNA SYSTEM. 
Along with a brief description of the oper- 

ation of the "Uni-Set," I might first give 
dimensions of the antenna and counterpoise 
which I employ. The antenna is a single 
copper wire No. 10 B & S, 65 feet long, with 
an additional 21 -foot lead -in. The horizontal 
portion is 50 feet above the ground on the 
far end and 24 feet at the near end. The 
counterpoise is a single copper wire No. 10 
B & S, 65 feet long, 7 feet above the ground 
and directly under the antenna. This an- 
tenna and counterpoise with the full 20 turns 
of the antenna coupling coil gives a wave- 
length for the antenna circuit of 152 meters. 
With the switches Si and S, in the transmit- 
ting position, it is only necessary to go slowly 
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Build This Set -Save $50oo 

Nothing to Solder 
Build your own set the Elgin Way. Don't pay 
the other fellow for doing the thing you can do 
so easily. All parts are standard, nationally ad- 
vertised and approved by foremost laboratories. 
Just set them in place and drive a few screws. 
Our drawings make everything easy. As simple 
as assembling building blocks. 

NOTHING 

TO DO 

BUT DRIVE 

A FEW 

SCREWS 

FREE! 
Let us send you the 
complete working 
drawings of the El- 

- gin Super- Reinartz 
FREE. We want 
you to know more 
about - the set that 
logs the European 
stations. lise cou- 
pon! 

TUNE IN 

STATIONS 

YOU; NEVER 

REACHED 

BEFORE 

The ELGIN SUPER -REINARTZ is the fa- 

mous set that heard London during the first 
Trans -Atlantic tests. Since that time the El- 
gin Super Reinartz has logged scores of Euro- 
pean stations. Thousands of fans -everywhere 
-attest its superiority. Read our FREE offer 
to you! 

- TEAR THIS OFF - - 

Elgin Radio Supply Co.. 
Suite C. 209 E.Chicago St. 
Elgin. III. 
I want to know all about 
the ELGIN SUPER -REI- 
NARTZ. Send the draw - 
ings-FREF-no obli- 
gations on nay part. I en- 
close a stamp for postage. 

Name 

Address 

To Each 
Purchaser 

2( a 
W® Y' ld. Battery 

A 24 -Volt "B" Storage Batterypositiveiygiven 
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 vat l2ó Ámps. áá;5Ó 

12Volt, 7 Plate 17.00 6 -Volt, 140 Amps. 16.00 
Shipment Express C. O. D. subject to examination. 

5 per cent dmcountJor 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 will ship battery day order is re- 

Ived; and give you your choice of B St ̂ rage Battery ora 
handsomeaickie finish Auto Spotlite, FREE. Write TODAY. 

WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. 10, P.MICAGO, ILL. 

This FREE "B" Storage Battery takes the place of drp cell 
B" batteries. Cao be rechar ed sed will last indefinitely. 

To be sold retail for $6.00. It la the ceir battery of its kind 

=IL, ed with solid rubber esae -and insurance against acid 
akage. Take advantage of this remarkable Introductory 

offer NOW. tTo those who r fer It. we will send FREE a 
handsome nickel finish Auto Sppotlite. instead of the "B" Bat- 
tery. Be sure to specify which Is wanted.) 

GIVEN FREE 
To introduce 
this 

d er World °t"steraae 
Battery to me 
Public. 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for March, 1925 

through the range of the grid variable con- 
denser to put the oscillator circuit in reson- 
ance with the antenna circuit, which condition 
will be indicated by maximum antenna cur- 
rent. 

With the above described antenna sys- 
tem and the 5 -watt oscillator with 500 volts 
plate potential, the antenna current is .8 
ampere. For the 75- to 80- meter waveband, 
a series antenna condenser is inserted ex- 
ternal to the "Uni -Set" and the clip changed 
to the 10 -turn tap on the antenna coupling 
coil. This series condenser is adjusted to 
give the antenna system the desired wave, 
say 80 meters, and the grid variable con- 
denser then adjusted for resonance. At 80 
meters, with same oscillator and antenna sys- 
tem, the antenna current is .4 amperes. 
There will be these two definite settings of 
the condenser VC for transmitting ; that is, 
a setting for each wave -length, 80 and 152 
meters. Then the grid condenser VC must 
always be set back to one of these settings 
when changing from 'receiving to transmit- 
ting, the setting depending upon which wave- 
length is being employed at the time. This 
adjustment is not critical, particularly at the 
150 -200 meter range where one or two de- 
grees either side of the optimum does not 
change wave -length or antenna current per- 
ceptibly. At the 75 -80 meter range, the ad- 
justment must be a little more accurate, but 
it is not critical at all. 

"The proof of the pudding is in the eat- 
ing," and so the writer has been losing sleep 
during the past couple of weeks to see if the 
"Uni -Set" might be worthy of a DX rating. 
I have been reported QSA on both waves, 80 
meters and 152 meters, by amateurs in practi- 
cally all districts with whom C.W. communi- 
cation has been established. A general CQ 
call on 80 meters one favorable morning 
(2 :40 A. M.) "raised" about five different 
Pacific Coast amateurs. Signals were re- 
ported being received with an audibility Of 
6 at Bahia Blanca, Argentina, S. A. (rDB2), 
on a two -tube "1BGF" receiver. The com- 
bination of D.C. filament supply from stor- 
age battery and a good 500 -volt D.C. genera- 
tor with a 10 mfd. condenser across the out- 
put to smooth out any commutator ripples 
results in producing a pure, penetrating D.C. 
note on C.W. transmission, which has caused 
favorable comment from practically all of 
the amateurs which have been worked and 
several have inquired if storage batteries 
werq,being employed for plate voltage supply. 

The "Uni -Set" can be used with a 
UV -201A tubé as an oscillator and 250 volts 
plate potential from "B" batteries or other 
plate supply and will give a daylight trans- 
mitting range up to .50 miles, with a night 
time range of several hundred miles under 
favorable conditions. 

Of course, when the UV -201A tube is 
used, the ordinary 6 -volt storage battery can 
be used and the fixed filament resistances 
altered to provide proper filament voltage. 
It will also be found that the smaller tube 
as an oscillator will probably require a slight 
change in the "B" battery plate voltage for 
the receiving adjustment. At 160 meters I 
obtained with the UV -201A oscillator an an- 
tenna current of 100 milliamperes, and voice 
was reported very QSA with excellent clarity 
eight miles away during daylight. While 
practically all of the communication with 
the "Uni -Set" has been with C.W. teleg- 
raphy, two or three tests on voice transmis- 
sion have indicated very satisfactory per- 
formance, although, of course, the loop ab- 
sorption method does not permit of modulat- 
ing but a small amount of the output energy. 

While the "Uni -Set" does not embody 
quite the facility of the permanently ad- 
justed and separate transmitting and re- 
ceiving units and is perhaps not quite so 
efficient, it does possess a simplicity and 
utility which is appealing, particularly in 
conjunction with monetary saving. It can 
be quickly tuned up to any average amateur 
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For clearer radio, use 
the contents of these boxes 

T HESE little boxes contain Na -Ald De Luxe 
Sockets. If you want clearer radio, use 

them. You can't have clear radio unless the 
contact between tubes and sockets is perfect. 
It's the contact that counts. Na -Ald De Luxe 
Sockets insure perfect contact at all times be- 
cause of the special clean -easy feature. 

Film of oxide between tubes and socket, 
better known as corrosion, the arch -enemy of 
perfect contact, is quickly and easily removed 
by twisting tubes in the sockets two or three 
times. This method saves a great deal of 
time and bother over the former method of re- 
moving tubes, reaching down into the socket 
with sandpaper or knife to clean the contact, 
then replacing the tube again. 

Highest Insulating Qualities 
NA -ALD Sockets are genuine Bakelite Al- 

den Processed. This gives a socket of well - 
cured not -too -heavy Bakelite of even cross -sec- 
tion 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 notice- 
able in the efficiency of the results. 

You can obtain Na -Ald Sockets at radio elec- 
trical and hardware stores. Use them not only 
in the set you build but also install them in the 
set you buy, if not already adopted by the 
manufacturer. Sockets for all tubes. De Luxe 
75c; others 35c, 50e, 75c. 

Send for free copy of radio booklet -"What 
to Build." 

ALDEN MANUFACTURING COMPANY 
Also Makers of the famous Na -Ald Dials 

Dept. K4, Springfield, Mass. 

Alden Processed 0" 

Sockets and Díals 

A-ALfl 

FREE POCKLET -MAIL 
COUPON 

ALDEN MANUFACTURIDG COMPANY 
Dept. 1(4, Willow Street, 
Springfield, Mass. 

Please send free copy of booklet "What 
to Build," showing tested and selected 
circuits. 

Name 

Address 

City State 
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How 
Many 

Ohms? 
Many people find it very difficult to 

choose the correct rheostat ohmage for 
their tubes. This is because no reliable 
data has as yet been made available tc 
guide both fan and radio dealer -data 
that is clear and understandable. 

The Klosner Radio Corporation hat, 
devoted considerable time to checking 
up all available data on the subject as 
well as to conducting independen: 
experiments. 

The result is the complete and 
authoritative - 

KLOSNER 
RHEOSTAT CHART 

Showing the correct 
rheostat Ohmage 

for every use 

This chart covers every use to which 
a rheostat can be put, with all the 
various types of vacuum tubes in gen- 
eral use. It is invaluable as a source 
of standard information to every user 
of a radio set. The dealer will find 
it indispensible. 

Send for this valuable information 
free, with interesting literature on the 
Klosner Line of Rheostats -built by 
pioneers- specialists in radio rheostats 
-standard with amateurs who know, 
as well as with leading set manufac- 
turers. 

Write today -and please mention 
your dealer's name. 

Klosner Radio Corporation 
1022 East 178th Street, New York City 

RHEOSTAT , CHART 
The correct Rheostat Ohm geforevery use 

RENUll 

Ms Chart .lp«pps>, wnr.a a 6lamn+r,eo.onr,,,,, 
%a rrceesm:. 

KLOSNER RADIO CORPORATION, Ne' York. 
axncsrer srecreLrsrs 

,antenna and adjusted to various transmit - 
ting waves. On the receiving side, it is 
simple to handle, requiring only two con- 
trols which are the. condenser VC and the 
potentiometer. During the present winter 
months the "6" amateurs (Sixth District, 
Pacific Coast) come in with fairly good 
audibility on the more favorable nights (this 
reception being at Pittsfield, Mass.). The 
change of switches and VC adjustment for 
shifting from transmitting to receiving, or 
vice versa, requires about two seconds. 
When starting to work a station, however, 
it is best to make a notation of the dial 
setting of the VC so that on subsequent 
change -overs after transmission, the "Uni- 
Set" can be put back to precisely the same 
receiving adjustment without any exploring. 

Aside from its utility for amateur work, 
the "Uni -Set" might have a possible field 
of application where compactness and port- 
ability are desirable factors, such as in army 
field work, forest patrol service and avia- 
tion. After the writer has had two or three 
months of experience with the operation of 
the "Uni- Set," a report of the DX will be 
submitted including the results of some more 
extensive voice tests. 
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( Want to Know 
(Continued front page 1690) 

radio frequency amplification, neutralized, added to 
a regenerative detector and two -stage audio fre- 
quency amplifier. set. 

"C" is a standard neutralizing capacity. 
The three -coil inductance unit is of advanced 

design. It has been found that much greater am- 
plification could be had if the capacity coupling 
between the primary and secondary of transform- 
ers could be eliminated or reduced. 

To that end, a special inductance, called a "re- 
genoformer", was designed. It has a rotor (which 
may be made by winding. 30 turns of No. 24 
D.C.C. wire on a 21/4-inch to 2% -inch tube. A 
hard rubber tube will be best) at one end of the 
secondary. This secondary may be made in the 
conventional manner by winding about 50 turns 
of No. 24 D.C.C. wire on a three -inch tube. At 
the opposite end of the secondary is the primary. 
It fits just inside the secondary, at the filament 
end, and is only two turns wide. In order to 
transfer sufficient energy from primary to second- 
ary, more inductance is required, so a deep groove, 
two turns wide, is cut in the insulating disc in 
which the primary is now wound. For experimen- 
tation, try about 15 turns of No. 24 D.C.C. wire 
as the primary. It may be necessary to change 
this to as many as 20 turns, or even 25 turns, 
depending upon the care used in construction. 

Resistance "R" may be a Bradleyohm `or a 
Variohm variable between 10,000 and 100,000 ohms. 

A filament control jack is used to cut off the fila- 
ment current of the audio frequency amplifier 
tubes, when only the detector is being used for 
reception. 

1111. 

is Radio Earthbound? 
(Continued front page 1629) 

trical properties of the surrounding gases. 
This theory enjoys great vogue among 

men of high authority. More adventurous 
minds have hoped that by means of the 
radio wave we might communicate with other 
living beings on other planets. What a mas- 
terful conception to stimulate the hopes of 
man! To reach out beyond our own little 
sphere and find other civilizations will do 
more to advance human thought and de- 
velopment than all the works of religious 
fou,.ders for all time. 

. Communication from airplanes and air- 
ships :between. 'each other and with radio 
ground stations has given support to the 

thought that possibly the radio wave is not 
fettered to earth, and that it might pene- 
trate to interstellar space. 

Electromagnetic disturbances caused by 
mighty eruptions shown in spots on the face 
of the sun have been noted on the earth 
and records made from them in radio sta- 
tions. If such disturbances can project a 
radio wave from the sun to the earth, then 
is - it not proved that these impulses can 
carry on through space? 
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You Know These 
HEADBANDS 

Simple friction slide adjustment. 
Most satisfactory on the market. 
No thumb screws to bother with 
or to catch in the hair. 
Two yoke sizes fit arty 'phones. 
Bands covered in Black or Khaki 
webbing. 
Prompt deliveries on any quantity. 

$500,000.00 worth of special and automatic 
machinery assures quantity output and guar- 
anteed delivery for manufacturers and dealers 
on any radio equipment. 
Submit sample of product. Write for prices. 

THE AUTOYRE CO. 
OAKVILLE, CONN. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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To obtain exact proof of this perplexing 
question has been a problem impossible of 
solution, since we had no way to set up 
radio waves beyond the earth's zone of in- 
fluence, until Professor Goddard first 
brought out his projected Moon -Rocket. 

THE MOON -ROCKET 
The Moon - Rocket has been discussed in 

these columns before, and a lengthy dis- 
course about it would be out of place here. 
Simply the plan is to build a giant rocket 
which shall move through space by the 
ejection- reaction principle. It will carry a 
series of explosive charges sufficiently pow- 
erful to drive the body of the rocket beyond 
the gravitational pull of the earth, the suc- 
cessive charges to drive the rocket to the 
moon. As the mighty projectile progresses 
through the heavens, it will be watched by 
thousands of astronomers who will check on 
its flight, speed and the place where it lands 
on the moon. This latter item of course 
depends upon the accuracy of calculations 
made for picking the proper time, place and 
direction of initial flight. 

TO INCLUDE RADIO TRANSMITTER 
It is now proposed to include in the 

mechanism of the rocket a small but power- 
ful radio transmitter which shall be set in 
operation at the moment the rocket is re- 
leased. Coincident with the verifying of 
the flight of the rocket by astronomers, the 
vast army of radio listeners will stand by 
their receiving sets with watches in hand not- 
ing the strength of signals as long as they 
shall continue. 

This will settle once and for all whether 
or not the radio wave, our only present day 
hope for signaling other intelligent crea- 
tures on other planets, can conquer the void 
between our interstellar neighbors and our- 
selves. What a wonderful inspiration it will 
be to mankind to realize that there exists 
elsewhere than on earth other living, think- 
ing beings. 

Some plans were made for carrying a man 
as a passenger in the Goddard Rocket, and 
volunteers were even listed for the jour- 
ney. Such a human sacrifice has been dis- 
couraged, for there is little doubt but that 
a man thus carried could not survive the 
trip for many reasons. It is also believed 
that the first tremendous impulse of the 
rocket in flight would be great enough to 
burst the blood vessels of the passenger, 
therefore the idea of the passenger has been 
abandoned. 

In lieu thereof, the radio transmitter has 
been suggested as a passenger. It will cer- 
tainly provide intelligent means for obtain - 
ing important facts about the vast spaces 
existing throughout the universe. 

When the world of science knows for a 

certainty that the radio waves _ can carry 
through interstellar space, the time when 
further and more ambitious attempts to com- 
municate with our planetary neighbors will 
be hastened. 

This may answer the cynical queries of 
skeptics who demand to know what use all 
this sort of thing is to the world. Every new 
scientific fact produced supplies further tools 
with which to better our fast growing and 
complicated structure of civilization. Lei 
it be hoped that success crowns the efforts 
of all men who dare to pioneer the distant 
fields of our universe. 

'TIS AN ILL WIND THAT BLOWS 
NO GOOD 

Lawyer : "We've a strong case against 
the Hectic Transformer Company." 

Client : "Why is that ?" 
Lawyer: "In the radio trial, the judge's 

receiver greatly distorted the facts." 
Contributed by Jack Bront. 
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Tonal Beauty Lies Beeper 
than the garnish 

mEEPER even than the circuit diagram -chiefly, indeed, in 
1L the audio transformer. 

All- American engineers, builders for years of the largest selling 
transformers in the world, have achieved another triumph, in the 
world's finest transformer at any price. Rauland -Lyric amplification, 
with an ordinary tuner and loudspeaker, has received the plaudits 
of musical authorities hitherto skeptical of all radio reproduction. 

Perfect amplification makes of radio a joy unending. Who shall 
say that such a benefit is not worth the slight additional cost? 

There is romance in the story of Rauland- 
Lyric. A request will bring it to you 
complete - from the laboratory studies 
to the auditions with world -famcus 
music critics. Rauland Manufacturing 
Company, 2646 Coyne Street, Chicago. 

The price is nine dollars 

.YV DE r RK C4 A 1 

TRANSFORMER 
The Choice of Noted Music Critics 
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Do Y®u Know. - how to construct a radio 
receiving set scientifically 
and the exact function of 
each part? - how the wave length of 
radio signals may be meas- 
ured by the maximum 
amplitude method? 

-the Heterodyne principle 
of radio reception? - how. to calibrate a receiv- 
ing set? 
The men who have a thorough 
understanding of these things 
are holding good positions in 
the radio industry today as 
designers, repairmen, salesmen, 
engineers and executives. And 
the field of radio is broaden- 
ing so rapidly that the supply 
of trained men never catches 
up with the demand. 

Opportunity In 
Radio For You 

Prepare now for a big future in radio. 
Even though you may be employed 
at present -study radio at home in 
spare time. The Radio Institute of 
America, the world's oldest radio 
school, now offers a new, revised 
Home Study Course that covers 
every phase of modern radio. 

11 

Radiola UI 
Free With Course 

A Radiola III complete with two 
tubes and headset is only one of the 
four pieces of highest grade appara- 
tus furnished free with the course. 
7,000 Radio Institute graduates have 
secured radio positions. With Radio 
Institute training, you, too, can en- 
ter the ranks of this highly paid pro- 
fession. Mail the coupon today for 
more information. 

Radio Institute of America 
(formerly Marconi Institute) 

Established in 1909 
324 Broadway New York City 

CUT HERE - - - - - -- 
Radio Institute of America 

1 324 Broadway, New York City 1 

1 Please send me full information about your 1 

Home Study Course of radio instruction. 
I am interested in the complete course in- 

cluding code instruction. 
I am interested in the technical course 

without code instruction. 
I Name I 

I Address I 

L- ______ - -' - - - --J 
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"Hello, This is Vienna 
Broadcasting" 

(Continued from page 1634) 
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Vienna and its immediate surroundings. 
Special taxes of 3,000 to 22,000 kroners 
apply to temporary or traveling installations 
of radio apparatus, in which special regard 
is given to amateur associations and insti- 
tutions of an official character, which also 
fall into the class of lower monthly dues. 
Now this kind of announcement has a cer- 
tain social- and moral effect which finds a 
powerful support in the logical point of 
view, that with the number of subscribers 
the technical and artistic developments will 
grow. The truth must be spoken : The num- 
ber of illegal hearers who wish to save them- 
selves the payment of the taxes, according 
to the last official estimate, is more than 
double the number of the enroll .1 subscrib- 
ers. Means are now being sought to corn- 
pete with the class of injurious parasites on 
behalf of the broadcast company as well 
as of the honorable amateurs, without using 
radical rleans. 

In addition to the organization of the 
Austrian radio, development is now in con- 
templation, which is the proposed radio com- 
mittee already provided for in the radio 
law of July of this year. It consists of 
members of the various organizations such 
as Chambers of Commerce, Workmen's and 
Farmers' Associations, Amateur Organiza- 
tions, representatives of the radio industries 
and congress, proprietors of real estate and 
the like, so that a good equilibrium of in- 
terests is given, that will have charge of 
the development of the radio industry in an 
intelligent and regular manner ; especially has 
the good influence of the Committee shown 
itself in the working out of the distribu- 
tion of taxes and the administration of the 
radio law, which might have had many dis- 
agreeable features for the amateur. What 
it has principally brought out in its sittings, 
which certainly corresponds to the wishes 
of all, is to avoid the failing in its artistic 
lines, as it should in every way cultivate 
music and art, which now are the principal 
functions of broadcasting. But as it is now, 
the artistic direction of the broadcast station 
does its best to eliminate failures in this 
regard. 

THE VIENNA RADIO STATION 

And now a few words are to be said on 
the general features of the broadcasting 
plant. It has been installed in the center 
of Vienna in the Ministry of \Var Building, 
the construction of whose antenna and send- 
ing apparatus at one time occasioned the 
authorities great difficulty. It was only after 
a radical rebuilding that adequate transmis- 
sion was made possible, when all the experi- 
ences hitherto recorded in broadcasting were 
used to produce a station of the very first 
class. The antenna is 48 meters (about 156 
feet) above the roof, giving a total alti- 
tude of 711/, meters (about 230 feet). Com- 
pared to the first outfit, the one now in use 
had to be raised 10 meters higher (about 32 
feet) to give a better distribution of the 
530 meter waves. The plans show the ar- 
rangement of the new station, which re- 
quired five rooms for its installation; the 
soul of the transmitter is a modern 1.5 kilo - 
watt vacuum tube of the Telefunken firm 
of Berlin, connected in feed -back coupling, 
whose undamped waves of the antenna cir- 
cuit and connections are modulated by à 
microphone, into the direct current grid cur- 
rent. A dynamo gives the necessary direct 
current of 4,000 volts for the plate of the 

Radio News for March, 1925 

orrisort 
Loud Speaker Unit 

$ 5 .00 r .0 
(Was $10.00) 

Standard of Radio 
For three years -long before the 
days of Super- Heterodynes and 
many other splendid radio suc- 
cesses- Morrison has been the 
acknowledged leader among loud 
speaker units. To -day the most 
powerful sets, and the most sen- 
sitive, reproduce at their best 
through Morrison Loud Speaker 
Units. There is no problem when 
buying a unit for either phono- 
graph or horn -buy a Morrison 
and be sure. 
You can adjust it loud for dis- 
tance and tone it down for local 
reception in a second's time. 

On sale at all good radio and phonograph 
dealers. Mail- orders shipped promptly from 
factory. Interesting Loud Speaker Facts free 
on request. 

Morrison Laboratories, Inc. 
339 E. Jefferson Avenue, Detroit, Michigan 

THE LARGEST RADIO STORES IN AMERICA 

cAll the latest and 
bast 7fifs'in our new 

NO other Radio Catalog in- 
cludes such a complete as- 
sortment of the best and 

latest líuoek -Down Kits. Parts 
and Accessories. You need this 
book -Write for your FREE 
copy today! 

WE SAVE YOU MONEY! 
Our business is to buy up manufac- 
turers' and government surplus stocks, 

bjobber 
and dealer bankrupt stocks - ut only brand -new, fully guaran- 

teed, nationally advertised apparatus. 
Our - enormous buying parer permits us to pay spot cash and get rock - bottom prices -even way below man- ufacturer's costs. 

509 So. State St., CHICAGO, ILL., Dept. R.N.á 

MARLE ENGINEERING CO. 

"Radio's Best Transformer" 
Write for Literature 

MARLE ENGINEERING CO. 
ORANGE, NEW JERSEY 

Thompson Neutrodyne Radio Receivers range 
in price from $125 to $180. Thompson Speak- 

- ers are now $28. 
R. E. Thompson Manufacturing Co. 

30 Church St., New York 
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transmitting tube, while in the battery cham- 
ber the filament current of 16 amperes, 
along with amperes for the sending and 
te,ephone connections are given. The modu- 
lation of the high frequency waves is based 
on the principle of the coupling -in of a 
variable ohmic resistance between grid and 
plate of the sending tube, which per- 
forms the function of a repeater tube. The 
resistance of the repeater tube is changed 
by the secondary circuit of a transformer 
connected to the grid of the tube. The 
primary winding of the transformer is 
traversed by the modulating or talking cur- 
rent of the microphone circuit. The so- 
called Siemens ribbon microphone is used, 
the most perfect produced up to date. Be- 
tween the poles of a powerful electro- 
magnet there is placed a corrugated alumi- 
num ribbon a few thousands of a milli- 
meter thick, 4 millimeters (.16 inch) wide, 
the tension of which is so slight that it has 
hardly any individual period. It is pro- 
tected from mechanical disturbance by proper 
supports or cushioning, so that in a silent 
atmosphere it is absolutely quiet. The sound 
waves, due to speech or music, induce alter- 
nating currents, which after adequate. inten- 
sification give an absolutely clear reproduc- 
tion of the sound, free from all disturbances. 
It would be very desirable undoubtedly if 
smaller transmitters as relay stations were 
erected in the Provinces, first in Gratz, Sty- 
ria, and then in Innsbruck in the Tyrol. 

CHARACTER OF PROGRAMS 
The transmitting program of the Radio 

Vienna station includes the usual offerings 
of the European stations operating daily, 
although scientific, political and religious lec- 
tures have not yet been taken up. In music 
and art outside of its international scope, 
the specific Austrian note prevails. Vienna 
claims to be in itself a leading city in these 
regions of culture. It knows how to pre- 
serve its honorable standing, although it is 
not lacking in the effort to get its fame in 
this direction everywhere acknowledged. 
Accordingly, for the presentations of the 
Vienna broadcasting, the motto holds, 
Noblesse Oblige. This must be adhered to, 
so that the fame of Vienna as a musical 
city will be fortified and strengthened and 
its radio broadcasting will become a mighty 
competitor in the peaceful competitions of 
the nations. It must be acknowledged that 
the directors of the transmitting station take 
great pains in being true to their high office. 
It follows from this that the Vienna popula- 
tion by their traditional inheritance is de- 
voted to music and accordingly will expect 
from their transmitting stations only the best 
performances. 

AUSTRIAN RADIO INDUSTRY 
In conclusion, a few words may be given 

to the Austrian radio industry. In spite of 
difficult economic and even geographic re- 
lationships which apply to the building of 
apparatus, the Austrian constructors have 
been able to bring very high grade products 
upon the market, which can sustain the 
sharpest criticism of the technicians of ad- 
vanced radio. Naturally, for us as well as 
for most European countries, the United 
States figures as the fatherland of radio 
broadcasting, and it serves as the gauge for 
the perfection of the work. 
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The Insurrecto Hook -up 
(Conlinued from page 1664) 
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mighty efficient. Each loud speaker had a 
small crystal receiver hooked onto it, each 
set on a different wave -length. Well, sir, I 
put those loud sneakers at various points 
'bout the nlace. and explained it to the hens. 
In them days we didn't have no radiophones, 
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Your Lifetime Opportunity 
to Learn Newspaper Work 

250 COURSES AT SPECIAL REDUCED RATE 

YOU CAN LEARN 
NEWSPAPER WORK 
Experienced Editor Will Teach 

You How to Become 
a Reporter 

ORIGINAL 

Price of 

Course $10 

Complete 

Course Now 

Special at 

$2.98 
Send No Money! 

Just mail your 
name and address 
and we will for- 
ward the course to 
you, upon receipt 
of which you pay 
the postman $2.98 
plus a few cents 
postage. 

FACINATING WORK--- GOOD PAY 

Only a Few Months' Work Re- 
quired to Qualify You for 

a Better Position 

Regular reporters earn from $40 to 
$125 a week. Good deskmen on a daily 
paper are paid from $60 to $100 a week. 
A "Star" Reporter can command his 
own salary. Hundreds of ambitious 
men and women enhance their income 
materially by corresponding for news- 
papers or writing for magazines in 
their spare time. 

We Will Teach You at Home 
We can develop your talent for writ- 

ing and lead you into this well paying 
profession. Our Practical Course in 
Journalism was personally prepared by 
Henry J. Brockmeyer, Assistant City 
Editor of the New York Evening Post. 
Mr. Brockmeyer has trained hundreds 
of men and women, many of whom 
have, under his guidance, developed 
into front rank reporters or feature 
writers. 

Mr. Brockmeyer's course will teach 
you what it would take years of actual 
newspaper work to learn. It consists of 
six comprehensive lessons just brimful 
of everything a reporter must learn. 
The following are only a few of the 
subjects covered. 

Starting in Journalism. What is a 
Newspaper? What is News? Start and 
Finish of a News Story. Technical 
Terms. The Type Point System. Styles 
of Type. Proof Reading. Capitaliza- 
tion and Punctuation. A Late Fire Bul- 
letin. Court Stories. Libel Laws, Copy- 
right. Hints to Reporters. Personal Con- 
duct. Re- Writing and Condensing Stor- 
ies. Paragraphs and Short Items. Good 
and Bad Styles. Broadening the Vocab- 
ulary. Aids to Good Style. Special Stor- 
ies. Suggestions for Stories. Rhetoric. 
Preparing Your Story. Don'ts for Writ- 
ers. Office Organization. Syndicated 
Matter. Business Office. Mechanical 
Department. Hints for Headline Writ- 
ers. The Make -Up. The Country Cor- 
respondent, etc., etc. 

ORIGINAL 

Price of 

Course $10 

Complete 

Course Now 

Special at 

$2.98 
Send No Money! 

Just mail your 
name and address 
and we will for- 
ward the course to 
you, upon receipt 
of which you pay 
the postman $2.98 
plus a few cents 
postage. 

Only 250 at this Special Price -Applicants 
will receive preference as letters are received 

THE PRESS GUILD, INC. 
66 -R West Broadway, New York, N. Y. 

Please mail me Henry J. Brockmeyer's complete Course in "Practical Jour- 
nalism" at $2.98 which I will pay to the postman upon receipt of books. 

Name 

Address City, State 
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For Better 
Connections 

Use SATURN 
Automatic PLUG 

Perfect JACK 
Battery SWITCH 

with the 
Automatic Grip 

To connect, simply insert the phone cord 
terminals -no tools, no soldering. Held in 
bull -dog grip; instantly released by a light 
touch on the lever. Genuine Bakelite 
case. List Price 75c 

The JACK 
with the Crowfoot Offset 

Blade terminals offset and tinned with 
non- corrosive solder -flux compound, all 
ready for soldering. Best materials - 
German silver blades with sterling silver 
contact points, rounded- corner, nickel - 
plated brass brackets. Sizes for all cir- 
cuits. 

The SWITCH 
The Battery Switch with the 
Balanced Blade Construction 

A new feature in battery switch construc- 
don- blades perfectly balanced so that 
each operation is extremely easy, smooth 
as velvet. Brass brackets, rounded cor- 
ners, nickel -plated. German silver blades 
with sterling silver contact points. 

List Price 75c 

Look for the Saturn Counter 
Demonstration Board 

If your dealer has these Saturn products he dis- 
plays on his counter a demonstration panel on 
which various Saturn Plugs, Jacks and Switches 
are mounted, so that you can test their efficiency 
and easy operation and see how well they are 
made. 

Write for the Saturn Book of Circuits 

The SATURN Mfg. & Sales Co., hic. 
Dept. N 

48 Beekman St., New York, N. Y. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 

so I taught the chickens to come by usin' 
the code. Really, it's plumb surprisin' what 
a chicken can learn if it only puts its mind 
onto it. Well, inside o' six months I had 
three thousand hens that could read Iuter- 
national code like a sea -goin' op. Oh, it 
'uz a purty sight, seem' 'em all comin' in at 
the call o' the loud speakers. I used to have 
different calls for different things ; for ex- 
ample, there 'riz a hollow in a little valley 
near one o' the speakers that used to be a 
popular resort for the middle -aged hens 
'bng 'bout four o'clock in the afternoon. 
Well, sir, the roosters found it out and 
plumb pestered the life out o' them hens. 
Finally they complained. So I organized a 
drill squad, and made it compulsory for 
every rooster o' legal age to belong to the 
home Guard. Then, 'bout four o'clock, I'd 
tap out the assembly call, and the roosters 
'ud have to come chasm' in, leavin' the hens 
be. Then there 'uz other advantages. Why, 
I used to be able to get all the hens in at 
once by sendin' the CLE call." 

"CLE call ?" repeats Doris, my side -kick. 
"Come Lay A-igs," explains Sani. "Yes, 

sir, when the CLE call sounded Mrs. 
Plymouth Rock 'ud drop a worm and run in 
and hop on the nest. Used to save me a 
heap o' trouble huntiii for aigs. I stood 
to make a fortune." 

"Then what happened ?" I asked breath- 
lessly. 

"Seduction," replies Sam laconically. 
"Seduction ?" repeats the very dumb clora. 
"Exactly. You see, after a few months I 

began missili' hens. A dozen or so a day 
failed to punch the time clock. Then it 
kept gettin' worse and worse. Most o' the 
losses seemed to come from the social leach -' 
ers in the hollow I mentioned awhile back. 
So I got curious and hid myself over near 
the place. Pretty soon I heard a tappin' 
comin' from the loud speaker. 'GRS' it said, 
which 'uz my standard call nleanin `Gather 
'Round Speaker,' a sort o' general attention 
signal. Well, the hens naturally ran up to 
the speaker. Suddenly there 'uz a commo- 
tion, and the hens scattered. I knew nobody 
else but me could handle the radio, so I 
sort o' suspected trouble." 

"I know what it was," I offers. "Inter- 
ference." 

Sam shoots a jawful of brown liquid over 
the porch rail. "Son, you're right, only you 
ain't," he explains. "When I got over by 
the speaker I saw the last o' one o' my pet 
hens being barbecued by about three score 
rattlesnakes. Sittin' on top o' a rock 'ttz 
a big he- rattler, a tappin' off Continental 
Code as slick as a whistle. He saw me and 
sent out a SOS, and every snake took a clive 
into a hole. It takes a long time to learn a 
hen anything, but it takes a heap longer to 
unlearn him. I couldn't get rid ó' the snakes, 
so I had to quit the game. Too bad." 

"Yes, wasn't it ?" I agrees. -. 

"Turrible," concurs the sourdough, by- 
draulicing another jet of the brown liquid 
into the alkali. 

I gives a yawn. "C'mon, my dear," I 
says, "we'll have to sleep that one off." 

Just to get us acquainted, my family Bible 
name is Joseph Hammerstein, and the set of 
ruffles is Doris, my one and only -thank 
God! We're actors ; to be specific, dancers 
in vaudeville. Playing east, we're confronted 
will a sudden two weeks' layoff, due to a 
couple houses closing, and finds time heavy 
on our hands. The rest of the act goes on 
to Denver, but we takes a run clown into 
Arizona to the DX ranch, about five miles 
from the border. The said cactus planta- 
tion is piloted by an old buddy of mine that 
got gassed in the big conflict and had to get 
sand in his breathers to keep his throttle 
from slipping. George Wilson's his name. 
It's all very sweet and pretty. 

It's Tuesday morning, and we're up early, 
by necessity, since they ain't got no quick 
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Keep yourRìdio 
set Clean 

19ú 

Here's a brand new 
article that every radio 
fan needs ! You must have 
a NODUST -to keep your 
set working its best. Each 
stroke . of a NODUST 
forces a blast of cont- 
pressed air into all the 
hard -to- get -at places and 
cleans out every speck of 
dust and dirt in a jiffy. 

The NODUST is made of 
light, durable material, 12 
incises long. Wooden mount- 
ings to prevent short circuit- 
ing. Will last a lifetime of 
service. If your dealer has 
not received his NODUSTS 
vet, we will send you one on 
receipt of one dollar. 

PEIFFER & 

COMPANY 
so Liberty St. 
Newark, N. J. 

Radio Cabinets Strong and Rigid. 
Remember That We Pay Mail 
and Express Charges. It Makes 
Quite a Difference When Com- 
paring Prices. 

Specifications 
Hardwood, rubbed mahogany finish. Top 
hinged, ends of top spleined to prevent 
warping. 

Panel size Depth Price 
7 x 14 10 $3.00 
7 x 18 10 3.25 
7 x 21 10 3.50 
7 x 24 10 3.75 
7 x 26 10 4.50 
7x27 9 5.00 
7 x 28 10 6.00 

Mail and express prepaid east of Mississippi River 
We also make Radio Desks and Tables 

Send for free catalogue 

Mail and express prepaid east of Missis- 
sippi River. 

We also make Radio Desks and Tables. 
Send for free catalogue 

The Southern Toy Company, inc. 

Dept. N. HICKORY, N. C. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 
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lunches in the desert -either you eat with 
the gang or you kid your appetite for an- 
other six hours. After a meal of biscuits 
and salt pork we takes a stroll out onto 
what should he a front lawn only the grass 
ain't been told about it. The place looks 
forlorn to me, though Doris says the air 
is filled with the very essence of romance. 
When I replies that all I can find in the air 
is sand, she hands me one of those I'll -let- 
you- live -just- once -more smiles, so I signs 
off. I'm an Easterner, and may be preju- 
diced, but as far as I can see the only reason 
they calls it God's country is because nobody 
else wants it. 

Well, things moves slower than a crippled 
mule team pulling a Pennsylvania locomotive 
up the Hudson River, and I gets sorta lone- 
some. Doris is learning to ride a horse, but 
I don't need to reduce, so I stays inside and 
putters with what George says is a radio. 
After three hours' labor I gets Tucson. I 
sees where we're clue for a dead time until 
the ranch foreman perambulates into the 
setting. 

"Dommy called last night at the CW," he 
drawls to George. "Got a hundred head." 

"The devil !" grunts George. "Anyone 
hurt this time ?" 

"Old Harry McPherson got a pill in the 
arm," said the foreman. "Rather tame af- 
fair. Dommy wasn't at his best." 

"Who's Dommy ?" I asks. 
"Mex friend of our'n," replies the fore- 

man. "Real charitable chap, too. Very 
socialistic." 

It passes over us, so George explains. 
"He means Dominguez, the bandit." 

"Dominguez !" I yelps. "Not the famous 
rebel that's been headlining for the Associ- 
ated Press ?" 

"Identical." ''Why " 
"Oh, yes, he raids over here every so 

often. Hasn't bothered me yet because I've 
not much of a herd. Don't worry." 

When a fellow advises you not to worry 
about something you didn't know you should 
worry about, it disturbs the peace. 

"Is this Dommy very bad ?" I asks. 
"Oh, no," drawls the foreman. "Quite 

affable. Likes cattle, but prefers women." 
He makes this last crack while looking 

at the wife out of the corner of his eye. 
It dawns on me -if Dominguez hears that 
there's a woman at the DX he'll be sure to 
make a raid. Added to that, the frau is 
a fairly recent graduate from Ziegfeld, with 
honors, and I don't feel so good. However, 
I keeps silent about it. 

That afternoon I charters a mule from 
Sam and lopes into what the natives insist 
is a town, and me, being a stranger, having 
to take their word for it. At the railway 
station I sends a wire to Los Angeles. Then 
I turns the mule about face and ambles 
back to the ranch. 

About four -thirty the next afternoon one 
of the cow gents sights an aeroplane. I calls 
to Doris. 

"He's coming," I informs. 
"Who is ?" asks the legal restraint. 
"The Master," I says. 
"Why -how does he know where we are ?" 
I explains. "I wired him. You see, 

we're kinda lonesome down here away from 
the asbestos, and I happened to remember 
hearing Jerry say he wanted to make a few 
desert radio tests of some sort, so I told 
him where we were and asked him to fly 
over. He's here." 

The plane mows down a coupla infant 
cactuses and comes to a stop. Out hops a 
tall, dark -haired, shell- rimmed individual, 
hampered by a lot of packages and boxes. 

On the membership roll of the First Pres- 
byterian Church of Brightmere -on- the -Deep, 
Long Island, he's listed as Gerard Algernon 
Lawson, buthis servants, of which he has an 
unlimited supply, calls him The Master, 
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Just One Question Left! 
!: 

)) 

)) r-ee, 

`44W1444-betteematiodio-reeeptien3a. 4.41 
"Which battery charger shall I buy ?" 

Sooner or later you'll settle all the other questions and 
reach the last one -which battery charger to buy. 

There are several good chargers, each worthy in its own way. 
Selecting one of them is just a matter of which features you 
want in the charger you seek. 

Send for the Interesting Book 

"A Little Less Noise.... Please" 
It Will Help With Your New Set 

Model 00 $18 
Charges any 

type of 
A battery 

Model o $30 
Charges A and 
13 batteries and 

automobile 
batteries 

Unitron Chargers have no 
moving parts to wear out 
-no vibration or noise. 
Operation of a Unitron 
Charger requires so small 
an amount of current that 
you will never notice an 
increase in your electric 
light bills. Select a charger 
soon. 

A good charger will not 
only keep your battery in 
splendid health, but will 
lengthen its life as well. 
Uninterrupted radio en- 
joyment is a direct and 
immediate benefit. 

FOREST ELECTRIC COMPANY 

UN I T R O 1 V Newark, New Jersey New and Wilsey Streets 
BATTERY CHARGER 

Advertising by Prc.can-SoaN, INC. N. Y. 

Battery Charger $6.95 
Noiseless -direct or alternating current - 
electrolytic type -4 ampere rate. Sold only 
direct from factory, hence the low' price. 

WESTERN RUBBER MOLD CO. 
907 -13 W. 19th St. Chicago, Ill. 

Radio Panels 
BAKELITE and Tubes 

Prompt shipments from conveniently located warehouses 
SPAULDING FIBRE CO., Inc., Tonawanda, N. Y. 

Sales Offices - Warehouses 
484 Broome St., N.Y.C. 141 N.4th St., 
Phila. 659 W.Lake St., Chicago. 15 El- 
kins St., Boston. 310 E. 4th St., Los An- 
geles. 171 2nd St., San Francisco. 509 
First Nat'l Bank Bldg., Milwaukee. 

EASTERN LOW LOSS COUPLER 
in the famous pickle bottle form designed 

by 
M. B. SLEEPER 

Makes the 3 circuit 
set easy to construct 
and control - insures 
DX and volume re- 
ception using only 3 
tubes, actually superior 
to most 8 tube sets. 
Blueprint (Cull size panel 
lay -out) picture hook- 

up and material list FREE with each coupler or 
sent on receipt of 25c. Write for free circular. 
Price $6.00. At your dealer's or direct postpaid. 

EASTERN COIL CORP. 
22 Warren St., Dept. R, New York, N.Y. 
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The 

PROUD FOOT 
Low Loss 
Condenser 

specified in many 
popular hook ups. 

Radio experts have found the Proudfoot One 
Knob Condenser ideal for their special cir- 
cuits. Its smooth, efficient action, even under 
the most trying circumstances, has established 
confidence in its performance- confidence to the 
extent that the Proudfcot is specified by name 
in many popular hook -ups. 

Two rod stator plate mounting, metal end 
plates, bronze bearings, dissimilar metals at 
friction points, positive electrical connections 
and precision adjustment are just a few of the 
many features responsible for Proudfoot popu- 
larity. An added advantage is the single ho:e 
panel mounting which pe_mits balancing the 
circuit by adjusting the unit to the most effi- 
cient working ange. 

See the Proudfoot today. You'll want one 
for your set! It's made in the popular sizes and 
priced right. 
Number With Vernier Without Vernier 
of Plates M. F. C. Dial and Knob Dial and Knob 

13 .00025 $3.75 $3.25 
17 .00035 4.40 3.90 
25 .0005 4.50 4.00 
43 .001 5.75 5.25 

Four -inch polished bakelite two -piece (for 
group and vernier readings) dial $1.00 

Polished bakelite knob with pointer (for 
rheostat) to match .50 
If your dealer cannot supply you, write us, 

sending us his name. We will see that you are 
supplied and we will send you literature direct. 

CRUVER MANUFACTURING CO. 
2456 W. Jackson Blvd., Chicago, III. 

MAnCO1®TI 
recommends 
Short -wave reception 

as being vital to the best results from 
radio. The design of Myers Tubes 
makes them adaptable for short -wave 
as well as long -wave reception. They 
achieve this result by having the grid 
and plate leads extend from opposite 
ends of the tube. 
Amateurs using Myers Tubes get vire 
tually every station on the continent. 
Three types for dry and storage 
batteries. Complete ready 
to mount. At your dealer's 
or sent postpaid for 

250 Craig Street, Montreal 9 

Myers 01i T= Practically 
1 1III Unbreakable 

"'441 ' 
s '\ ' 

k¡aL.1* 4 If; 
Alt 

V_*/- 
I1 

°The World 1 "'l OnYovrDiál' 

® Write for descriptive circular lug 

winch is a polite way of referring to the 
gink that John Hancocks the weekly stipend 
voucher. Jerry sees us and comes miming 
over. 

"Hello, folks," he greets. "I received 
your wire, Joe, and came right over." 

Well, to censor the monotonous details, 
by Thursday noon The Master and I has 
fixed up a temporary laboratory in an aban- 
doned 'dobe hen coop. A laboratory is as 
essential to Jerry as ham is to eggs, or eggs 
is to ham. The Master is experimenting 
with short wave - transmission on dry, hot 
air, and he's got the biggest and best supply 
of the latter I ever wafted outside of the 
hall of Congress. The days are so hot you 
envys Dante in his little Inferno, and the 
nights make a polar expedition look like a 
midnight crusade on the family icebox. 
However, there's a couple hours in between 
when it's real pleasant to sit on the front 
porch and broadcast, which we does, the 
gang gathering around to hear Sagebrush 
Sam tell of the time he made a regenerative 
set out of a powder puff, six stove bolts 
and à tomato can. - 

On this particular evening The Master 
takes issue with Sam on the question whether 
ether waves oscillate up and down or hack 
and forth, and we're all having a quiet 
laugh. Finally Jerry, whose sense of humor 
is limited -to jokes of the Boston parlor vari- 
ety, says he'll prove something or other and 
goes out to the laboratory to arrange some 
sort of evidence. We're all amusing our- 
selves innocent enough when bing!- -the 
porch light goes out 

The foreman makes a sally for his hip, 
but another lead plaything nicks his palm 
and changes his fortune. Out of the semi- 
darkness looms a band of horsemen. One 
of them dismounts and comes up to us. 

"Hello, Dommy," grunts the foreman. 
"Can'tcha take a joke ?" 

"Neel, my free' Happy!" exclaims the 
newcomer. For long time now I no see 
you. Did I shoot you ?" 

"You did," grumbles Happy. "What do 
you want here? Cattle ?" 

The Mexican gives us all the close perusal. 
"Oh, maybe, mabbe not." 

Then His Rebel Slyness sees Doris, who 
is too scared to hide behind a convenient 
packing box. I says for Dominguez he ain't 
slow. 

"Ali! Ze 'beautiful ladee ! Come!" 
Bandits ain't exactly in my line, that is, 

Mexican ones, and I offers righteous protest 
in my capacity as family provider until 
death do us part. Death, it seems, is the 
least of Dominguez's cares. 

"A husban' ?" he remarks. "Such foolish- 
ness." ' 

As it happens, Sagebrush Sani is the only 
one besides ourselves who hasn't met up 
with Dornny on some previous occasion. 
Not knowing- the general's little odd ideas, 
Saul tells our friend where to go in three 
short words. 

"1 oil ! You fat monkey !" snorts Domin- 
guez. "She no come, I take her." 

"Joe !" wails Doris. "Joe, don't let him 
take nie from you !" 

The general laughs. "I no take you from 
heem. I take heem, and that fat monkey 
along weeth us, so ! You I love, the hus- 
ban' I keel after while, and the fat monkey 
I make work!" 

He signals his gang and a dozen of 'em 
comes up. \\ e're taken out and tied, not to 
horses, but in one of the original flivvers- 
at least a 1910 model, brass radiator, half - 
wheel brakes, and all. A greasy gent 
chauffeurs us out into the night. 

Sam chews in silence, and Doris weeps. 
I ain't. exactly enthused over playing Bene- 
dict Arnold in front of a bunch of hardened 
Mexican firstnighters. Not even for a bene- 
fit performance. 

Hardly more than ten miles into Mexico 
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Four Point 
Tapped Loop $8.00 

Center- tapped 
Loop $6.50 

If your dealer can - 
not supply you, 
order direct giving 
your dealer's name. 

Electrically and Mechanically 
The Finest Loop Ever Designed 

Radio engineers designed Lincoln Collapsible 
Loop Aerials. That is the reason for their re- 
markable efficiency. They are electrically and 
mechanically correct. They combine with greater 
selectivity -volume -and clearness of reception -a graceful beauty which is the result of pains- 
taking manufacturing. 
The center -tapped loop can be used on any sets 
employing radio frequency amplification-par - 
ticularly fine for use with certain superhetero- 
dynes requiring a center -tap. The 4 -point 
tapped -loop -for any circuit where it is de- 
sired to vary the inductance of the loop -most 
superheterodynes- neutródyne receivers where 
outside aerial is impractical. 

A better loop - for less money 
Lincoln Loops cost less -and do more. Volume 
production- engineering efficiency -are the rea- 
son. Fully guaranteed -sold by leading dealers. 

Write for Catalog 
Send your name and dealer's name for copy 
of the Lincoln Catalog fully describing Lincoln 
Radio products. 

To Jobbers and Dealers 
Lincoln Radio Products are sold only through the legiti- 
mate trade. Dealers please write us for the name of 
the nearest Lincoln jobbers. we will be glad to send 
our sales proposition to jobbers. 

LINCOLN RADIO CORPORATION 
224 North Wells St. Chicago 

RADIO PANELS 
TUBES and RODS 

Write today for new price list on 
3384 sizes and kinds of FORMICA 
radio panels, 126 sizes of tubing, 21 
sizes of round rod. 

We ship plain panels cut accu- 
rately to any size same day order is 
received. 

LET US 
DRILL and ENGRAVE 

YOUR PANEL 
Send blueprint or rough sketch for esti- 
mate. Work beautifully done by auto- 
matic machinery. 

STARRETT MFG. CO. 
521 South Green St., Chicago, Ill. 
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the caravan halts. Somebody has brought 
news to Dominguez, and he calls us at ease. 
We're on a wide plateau, level except for a 
small hill at one end near us. The rebels 
runs the flivver up on top of this knoll; un- 
ties us and places a guard at the base of 
the hill. I'm anxious to have it all over 
with and asks a guard when the show opens. 
I'm told that Dominguez is busy elsewhere, 
doing a little relief raiding for a pal, or 
working out a crossword puzzle; anyways, 
he isn't present. So we three are left all 
alone. Escape for the moment is out of the 
question. Doris continues to weep. 

"J- Joe," she sobs, "what'll we do ?" 
"Never mind, honey," I soothes. "Little 

J oé ll come through." 
"What c -can we d -do ?" quavers Doris. 
Our spirits is going down, so I tries to 

clown a bit. "Well," I says, "we could 
radio The Master to come in his plane, if 
we had a radio." 

The wife is too scared to bawl me out, 
but Sagebrush Sam steps in with a crack. 

"Why not 
"Why not what ?" 
"Why not build a radio ?" 
Even with goose pimples I gives a snort. 

"What with ?" 
"Reminds me o' the time I built a trans- 

mitter -" 
"Oh, can it !" I commands. "Be serious." 
Sam means it. "I am serious. Le's build 

a radio." 
"As I said before, what with ?" I comes 

back peevishly. "I don't see no five and 
dime store handy." 

"Nature," remarks Sam, "gives all -sup- 
plies all. We have but to look around us 
for what we want." 

Even with death staring me in the face I 
concedes him his laugh. "All right," I 
agrees, "let's build a radio -whee !" 

"You're so plumb ornery I oughtn't to tell 
you," states Sam, "but I will. We're going 
to build a radio." 

With this he drops to his knees and crawls 
over to the flivver. In a few minutes he 
comes back with something in his hand. To 
my surprise, it's a spark coil. Then I re- 
members these antique flivvers came in be- 
fore the self- starter era and carries induc- 
tion coils for ignition. The possibilities be- 
gins to open up, and for a minute I almost 
thinks Sam is entirely sane. 

"Score one," I admits. "You've gotta coil. 
Now get some juice." 

"Sure," drawls Sani. "These relics use 
dry cells. Here we be." 

"Next we needs a key," I says, getting 
into the spirit of the thing. "A coupla strips 
of tin will serve. We've gotta lot of tin." 

I makes a doubtful key in this manner 
and Sam gives it his approval. 

"Now we oughta have a condenser," says 
Sam. "Got any tinfoil ?" 

"Right here," I says, digging outa my 
pocket half a dozen empty cigarette pack- 
ages. "Here's your con." 

Sam folds it out smooth. "Got any waxed 
paper about you ?" 

Doris makes her entrance. "I saved this 
from those sandwiches we had on the train," 
she says. handing us a large sheet of the 
desired substance. 

"Lady, I bows to you," I says. "For the 
first time in your life, you've saved some- 
thing useful. I'll bet it was an accident, 
at that." 

The wife ignores me, which proves she's 
getting back to sub -normal. Sam makes his 
condenser -capacity undetermined -and then 
looks up. 

"Need a spark gap," he states. 
"Two sevempenny nails and a block of 

wood," I prescribes. 
"Have no nails, can't hammer," says Sam, 

cryptically. 
We fumbles about for a few minutes, 

finally contriving a space for the juice to 
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Handsome twSafeN Fast 
GOLD SEAL 

MCHARGER 

asti 
-charges in one -third 
the time required by 
2 or 3 ampere chargers. 

Radio's Most Popular 
Battery Charger 

OVER 250,000 Radio fans have 
found the big capacity 5 am- 

pere GOLD SEAL HOMCHARGER 
ideal for keeping their Radio bat- 
teries fully charged and operating 
at top efficiency. Connects to any 
lamp socket and charges all Radio 
"A" and "B" and Auto Storage 
Batteries over night for a nickel. 

Simple, reliable, fool -proof. Can be 
operated by any one. Contains no 
bulbs, acids or fast wearing carbon 

contacts. Only one moving part, re- 
placeable for $1.00 after thousands of 
hours' use. 

Absolutely safe - no danger of shock 
or fire. Approved by Insurance Un- 
derwriters everywhere. Beautifully fin- 
ished in mahogany and gold. May be 
used right in the finest living room. 
Price, $18.50 complete for all currents. 
Sold by all good Radio dealers, or 
shipped charges prepaid upon re- 
ceipt of purchase price. 

THE AUTOMATIC ELECTRICAL DEVICES CO. 
121 W. Third St., Cincinnati, Ohio 

Largest Manufacturers' vibrating rectifiers in the world 
Write for booklet, "The Secret of Distance and Volume 
in Radio," containing information on this subject and 
fully describing the GOLD SEAL HOMCHARGER. 

11 

wiimimmemomisi TRILLING &1AONTAGU 

RADIO segeliposgit DEALERS 
ATTENTION! 

We are the largest exclusively wholesale Radio Distributors in the East, and carry 
in stock the Products of all leading Manufacturers. 

SEND FOR OUR COMPLETE 1925 CATALOGUE 
Just off the Press 

Join our growing list of over 3000 satisfied Radio Dealers, and PROFIT by our 
higher discounts, "Same Day" shipment, and unending service. 

TRILLING & MONTAGUE 
49 North 7th Street, Philadelphia 

"Grow With Us" 
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Grand $4.75 
TRUST YOUR EYES AND EARS TO 
LEARN THE MERITS OF A HEADSET. 
Then you'll appreciate the appear- 
ance and craftsmanship, and the 
clear, rich, mellow tone of the popu- 
lar priced Camco Headsets. You 
should know what real enjoyment 
either one will bring you. Ask any 
user, your dealer or write for 
folder 

"RADIO AS YOU LIKE IT" 
Camco Grand: Cases, highly polished 
aluminum ; Magnets, chrome magnet 
steel ; Cores, special alloy; Core Heads, 
Formica ; Diaphragms, silicon steel; 
Wire, copper enamel insulation ; Termi- 
nals, inside ; Caps, brown Bakelite ; Re- 
sistance, about 2,200 ohms D.C. ; Turns, 
5,000 per coil, 20,000 per set; Impedance, 
about 23,000 ohms at 1,000 cycles ; 

Cords, black mercerized cotton, 5 feet 
long; Headbands, adjustable type, wire 
covered with brown Kid leather; Weight, 
complete with headband and cord, 10¡'z 
ounces. 

Compare Camco Grand and Came) 
Cannon -Ball Headsets. Then choose 
the one you like best. Both are sold 
on a MONEY -BACK GUARAN- 
TEE. 

Cannon -Ball $3.50 
DEALERS: Ask your jobber about Cameo 
products or write for complete details. 

CANNON & MILLER CO., Inc. 
SPRINGWATER, N. Y. 

e Standard of the ._World^' 
1Y ' I 1 f 

The base -type 
Freshman Variable Grid Leak 
is the standard for those who build their 
own sets. It is the most compact and be- 
ing entirely sealed it always remains un- 
affected by any climatic conditions. 

Complete with either .00025 or elan .0005 Freshman Condenser- 
without condenser .75 
At your dealer's, otherwise send purchase 
price and you will be supplied postpaid 

Chas. Freshman Company, Inc. 
106-7th Ave., New York 

parachute over by hooking a wire to one 
of the spokes in a wheel and letting the 
current hop to the tire valve from a tin 
plate on the spoke. 

We gets it all connected without drawing 
the attention of the garlic guards, but the 
aerial, a bit of a necessity, puzzles us. In 
the first place, we can't get it strung with- 
out attracting the rebels' notice, and in the 
second place, we ain't got no aerial in the 
first place. 

"You're stumped, Sam," I declares. 
"Nope, I ain't," he comes back. "This is 

simple. Why, I remember the time I 
built " 

"Sign off, I advises. "What's the idee ?" 
Sam heaves a. sigh. "Such a cantankerous 

tenderfoot I never saw ! Take a look about 
you. We're pretty high up, ain't we ?" 

"Yeh." 
"All we've got to do is tack the aerial 

wire onto the tin body o' the flivver and the 
tires'll insulate it from the ground." 

"Sometimes," I concedes, you almost got 
sense." 

"O' course I have," replies Sam, pained. 
"Why, once back in Yuma -" 

" you made a tuning coil outa a whisk 
broom and a razorback hog," I finishes. 
"Come on, let's do a little wrist calesthenics." 

"I only hopes The Master ain't neglecting 
his researches," I says. 

We hits the so- called key and after a 
time gets a fair spark jumping across the 
gap. Sam evolves a windmill idea to make 
a rotary gap outa things, but I'm too practi- 
cal. So we keeps on sending SOS, with 
Sam supplying the necessary information 
as to our location. 

"Don't worry," advises Sam. "All that 
gent neglects is his sense o' humor." - 

We keeps up the tapping until near dawn, 
when the battery gives out. Then Doris 
wakes up. Daylight lessens her sense of 
fear. 

"Where's our little abductor ?" she in- 
quires. 

"I don't know." 
"Didja get anybody ?" continues the better 

or worse. 
"How do we know ?" I fires back. "We 

ain't got no receiver. I've been tapping so 
many SOS's I've got the Continental blues." 

There's a commotion down in camp and 
we -discovers that the big boy has returned. 
He don't delay long, but comes up the hill 
to our jail. 

"Ah, ze fair ladee !" he smiles, all teeth. 
"Many miles have I ride for one sweet 
kees, no?" 

Suddenly, from nowhere in particular, a 
fusilade of shots passes over us. Before 
any of the rebels can grab a gun an aero- 
plane with a machine gun has landed in the 
camp. It's The Master and George. 

Dommy's surprise is complete. This little 
rendezvous of his is supposed to be a secret, 
and he lets off a volley of Spanish cusswords 
that'd make a sailor's parrot refuse the 
nomination. Eventually he calms down -by 
machine gun persuasion. 

"But, by gar, how you find us ?" he de- 
mands. 

I explains, and shows him our radio set. 
"Carramba! A radio!" 
"Ain't nothin' else except." 
Dominguez turns to us. "Why for the 

hell you no tell me ?" he exclaims. "For 
long time now I want capture a radio ham." 

"Why?" 
"My seex -tube set get nothink but static. 

I hook heem up all ways but she no work no 
more." 

"You've gotta radio ?" 
"Sure ! For why you theenk bandit no 

keep up with times? Every night I used 
hear Denver, Pittsburgh, Kokomo, all beeg 
towns. Very int'resting." 

I can't help but grin. "Jerry," I calls, 
"fix this bozo's outfit, will you ?" 
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More Attractive - 
Most Efficient! 

The Bodine Low -Loss Loop with its new 
basket -weave, bank -wound method of put- 
ting on the stranded wire is the last word in 
sensitiveness and selectivity. With its silk - 
covered wire, and graceful. handsomely fin- 
ished frame it is an ornament to any set. 
It folds into small space. 

}C 
ASKT 

WF,A4 
LOOP AERIAL 

The Bodine Standard, $8.50. Superhetero- 
dyne Special, with center tap, $8.50. Tapped 
loop for inverse Duplex and Experimentors, 
$10.00. Most dealers have the Bodine Loop. 
If your's doesn't, write us direct. 

BODINE ELECTRIC CO. 
2256 W. Ohio St. CHICAGO, ILL. 

Quality Electrical Products for 18 Years 
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qP 

Reflex 
Crj s tal 
Detector 

0- Say 
then Acme Apparatus Co. 

No longer does the whisker scratch the 
crystal, or is the sensitiveness killed by 
heavy spring pressure -the Vernier Regu- 
lator takes care of that. It will surprise 
you to know how sensitive Crystal Detec- 
tors are when correctly made. 

B R OW N L I E DETECTOR 
For Panel or Base Mounting 
including Crystal. Guaranteed P2eoo 

At your dealers otherwise send purchase price and 
you will be supplied postpaid. 

ROLAND BROWNLIE & COMPANY 
22 Saunders St., Medford. Mass. 
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ATENTS 
WRITE for our Four 
Guide Books and "REC- 
ORD OF INVENTION 

BLANK" before disclosing inventions. Send 
model or sketch and description of your inven- 

tion for Examination and Instructions. Electrical 
cases a specialty. Highest references, reasonable 
terms, prompt attention. 

No charge for the above information. 

VICTOR J. EVAN -S & CO. 
919 NINTH ST., WASHINGTON, D. C. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 
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Jerry goes into the Mexican's tent. Pretty 
soon he and Dominguez comes out, arm in 
arm. 

"My fren'," states Dommy, "you be sure 
remember send me grid leaks and two vari- 
able condensers, yes? I -send you much 
money." - 

"Yes." 
"My fren'," repeats the Mexican, "in three 

minute he feex theeng that take me, Domin- 
guez, three month to no do. My free'!" 

Then he comes up to Sam and me. 
"I very sorry I breeng you discomfort," 

- he apologizes. "Any man who make radio 
sets . is freri of Dominguez. Who make 
heem ?" - 

"NUt`mc," I admits. "Sam did it." 
"What !" yelps Dommy. "The fat mon- 

,key! Diablo!" 
I snickers. "Remember your word," I 

says. "Shake hands." 
Dommy and Sam sorta looks into each 

others eyes and grins. Then they shakes 
hands and has a good laugh. 

"All right, we fren's," says the general. 
"But, take a teep. Nevair tell Mexican 
gentleman go to hell. He no like it." 

"Strange." 
There's a moment's pause. Then Domin- 

guez speaks again. 
"I not only release you, but I geev you 

one grand escort to border. That's me, 
Dominguez !" 

And he does. 
"We're half way home from the border 

when Sagebrush Sam speaks. 
"Reminds me o' the time I built a crystal 

set out o' piano wire and dynamite." 
I reaches for a rock. "What happened ?" 

I coaxes. 
"It didn't work," says Sam sadly. 
Ain't it a pity? 

ANSWER TO THE CROSS -WORD 
PUZZLE PUBLISHED IN THE 

FEBRUARY ISSUE OF 
RADIO NEWS 
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Ifs time to talk of many 
= 

things -99 = 

(Continued from page 1674) 

of a different stripe, quite a different stripe. 
It sounded something like this : ..- ..- - and so on. Try 
and read it. Sounded exactly like a J ship 
trying to g-et its congratulations to the great 
and noble prime secretary to the president 
of the Amalgamated Street Cleaners Asso- 
ciation. 

Why couldn't the fellow have sent his 
own call with the clarity used in the call of 
the station he was trying to raise? Ah, me, 
'tis a deep secret. 
And, incidentally, the raised station, when 
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The Amplion 
Dragon AR -19, 
stands 201 -2 inch- 
es high.The trum- 
pet is of wood in 
mahogany finish. he unit y be 
removed and with 
proper adaptor 
gra h 

on 
whenever 

desired. $92.50. 

Onl 
The Ammphon has 
the" Floating Dia- 

ehragm" 
and the 

rubbed 
áÌÌy 

Ìated, 
cor- 

rect, "Dragon - 
shaped "ton, roo. 
p!lon Send 

explains. 

'Hear it in comparison! 
Learn Why it is Outselling Any Other Loud Speaker 

Hear the favorite of music lovers in all quart- 
ers of the globe! The creation of the originators 
and world's oldest makers of loud speakers.* 
The Amplion! -which a third of a century of 
loud speaker experience has brought to radio. 
Hear it in comparison! We assure you that 
never has such supreme sensitivity, clarity and 
natural tone, such volume without distortion, 
been known before. Your ears will tell you 
why the Amplion internationally outsells any 
other loud speaker. The supremacy of Amplion 
performance will win you as no words can. 
Enjoy this treat at once. Gain an entirely new 
conception of what loud speaker reception can 
be. There is an Amplion dealer in your vicin- 
ity. Write to us for literature and his name. 
THE AMPLION CORPORATION OF AMERICA 

Executive Offices: SuiteW, 280 Madison Avenue, New York 
CanadlanDistributors Burndeptof Canada,Ltd.,172 Sing St. W.,Toronto 

*Alfred Graham & Co., London, England, patentees 

The Amplion 
Junior DeLuxe. 
AR -114. $27.50 

Amplion 
PhonographUnite, 

$19 and $25 

Siibht(} y gher i : whiear 

The Amplion 
Junior Model 
AR -11i, a24.00 

Il 

Amplion Dragoo- 
n), l A 02, 

$13.50 

S(ighf(p higher 4n f r a,eae 

PERSONAL STATIONERY 
200 SHEETS and $ 0® 100 ENVELOPES 

Printed with your Name and Address 
Clear, white bond paper, with envelopes to match. Your 
name and address printed in beautiful, rich blue ink. on 
both paper and envelopes, and sent to you postpaid for 
only $1.00. (West of Mississippi river and outside of i. S. 51.10.1 If inconvenient to send the money, we will 
ship C. O. D. Money returned if you are not more than 
satisfied. Order tcday. Write name and address plainly. 

AGENTS MAKE BIG MONEY taking orders 
us today for our agent's proposition. 

ELITE STATIONARY COMPANY 
7055 Main Street Smethport. Pa. 

WHY NOT spend Spring, Sttm 
mer and Fall 

hundred. butter9rt ts? I f wing 
Muds for collection.. Some worth $1 to $7 eaeb. 
Simple outdoor work with cor inetrnotwne. 
terea, prier -list. Send 10 cents (not stamps) 
for DtostratPronto.. ct Proe. before aendtae 
butterflies. ies, Mr. Mannar. DNMr In Insects. 
Bon 1424, Dept. 37, San Dìego. Cal. 
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SAVE YOUR OLD TUBES! 
All Tubes Repaired (De- 
tector or Amp1ifier)$2.25j 
Guaranteed Like New... 
Or we will exchange New 
Tubes for yo u r Old$2.39 
Tubes at, Each 

I Amp. Tubes Changed to r/q Amp. 
American Radio Tube Works 

23 Central Ave., Dept. RM., Newark, N. J. 
Agents Wanted Everywhere 

ALNART 
"TROUBLE-PROOF" 

RADIO PRODUCTS 
Insure your copy reaching you each month. Subscribe to Radio News - 

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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MUZADA 
SOCKETS 

A Big Step Forward 
The Muzada new lock grip, triple pull 
socket solves the problem of tube contact. 
The resistance and capacity effects of this 
socket are so low that practically nothing 
is added to the circuit. 
Radio News Laboratory says of it: "Com- 
plies fully with all radio engineering prin- 
ciples." 
Made of genuine bakelite. Contact springs 
are bronze, nickel plated. Neat and 
compact. 

Price $122 
Muzada Jacks 

1Iuzada Jacks have coin silver contact points 
which will not burn out. Plug guide requires 
only %" panel hole. Carefully finished and 
nickel plated. 
Five types: Open Circuits, Closed Circuits, 
Double Circuits, Filament Control Single Cir- 
cuit, Filament Control Double Circuit. 

Other Muzada Parts 
RHEOSTATS 

Ideal Graphite Pile $1.25 
Wire Rheostat, 6 ohms 1.00 
Wire Rheostat. 15 ohms 1.00 
Wire Rheostat, 30 ohms 1.00 

CONDENSERS 
With Dial and Vernier Attachment 

17 Plate $2.50 
33 Plate 3.00. 
43 Plate 4.00 

New Consomello Audio Transformer - 
3 to 1 and 5 to 1 ratios 

Price $500 
If your dealer cannot supply you with Muzada products. 

write us direct. 

The Mazda Radio Mfg. Co. 
3407 Perkins Ave. Cleveland, Ohio 

44. 

Get Em 
The only scientifically 
selected detector miner. 
als on the market today 
are the genuine N.A.A. 

METER TESTED 
RADIO CRYSTALS 

Full, clear rectification inured by 
newly developed visible laboratory 
meter-testing. Perfect for reflex. 
Price 60e at your dealer or direct. 
Recommended by Radio News, 
Popular Radio, Acme Apparatus 
Company, etc. 

Tirttwmom-Itshm,e' 
1745 Ea,t Twelfth Strew 

Cleveland, Ohio 
Pioneers 1. Tmd C70,. 

A®Aii,,, 

he answered, had to ORA him three times. 
FB, yell! 

AND the big -headed bug babies. Boy, 
they sling it at you as if they were a couple 
of district managers out on an inspection 
tour. And nine- tenths of the time they make 
a slip now and then, even as you and I, 
with the result that they do not hear their 
o\vn stuff so plainly. The particular rea- 
son why I should like to crepe the doors of 
a few of these buzzards is that they will 
'always come hack with a condescending sen- 
tence before and after your bk ?. They 
never fail. It's most agonizing, me bucks, 
most agonizing. 

And who will. be the first to furnish a 
new book with formulae for conversations 
on phone. "Hello, old man, how are you 
getting me there? Fine business, ha, ha. 
Now, one, two, three, four, five. 
Come in OM." UGH! 

And the OM artist. Why, oh, why should 
it be necessary to put in an OM at the end 
of every five -word, sentence and inject' hi's 
at the end of a semi -bright crack? 

From all such may the good Lord de- 
liver us. 

Jay Hollander-. 

REVISED REGULATIONS GOVERN- 
ING THE OPERATION OF 

AMATEUR STATIONS. 
WAVE- LENGTHS 

One hundred fifty to 200 meters, 75 to 
85.7 meters, 37.5 to 42.8 meters, 18.7 to 21.4 
meters and 4.69 to 5.35 meters are allocated 
to amateur stations. 

SPARK TRANSMITTERS 
Amateur spark transmitters produce con- 

siderable interference and, consequently, are 
responsible for many complaints. Amateur 
owners of such transmitters should abandon 
their use as early as possible and adopt a 
system producing less interference. Until 
such change is made they will be permitted 
in the wave- length band between 170 and 180 
meters and should have a decrement not ex- 
ceeding .1. 

PHONE AND I.C.W. TRANSMITTERS 
Phone and I.C.W. (Interrupted Continu- 

ous Wave) transmitters will be permitted in 
the band from 170 and 180 meters. I.C.W. 
shall be defined as the type of wave produced 
by mechanically interrupting one or more of 
the radio frequency circuits or the type of 
wave produced by any transmitting set which 
produces an equivalent effect. 

C.W. TRANSMITTERS 
C.W. (Continuous Wave) transmitters 

will be permitted in all of the bands allocated 
for amateur use. 

COUPLED CIRCUITS 
Amateur stations must use circuits loosely 

coupled to the radiating system, or devices 
that will produce equivalent effects to mini- 
mize key Impacts, harmonics and plate sup- 
ply modulations, except in cases where loops 
are used as radiators. Conductive coupling, 
even though loose, will not be permitted. 

POWER SUPPLY 
No restrictions will be imposed relative to 

the character of power supply, provided the 
emitted wave, is sharply- defined. 

QUIET HOURS 
Amateur stations, when using wave -lengths 

between 150 and 200 meters, are required to 
observe a silent period from 8 to 10:30 p.m. 
daily, standard time, and on Sundays while 
church services are being broadcast. Such 
stations, when using wave-lengths below 85 
meters and having a pure continuous wave, 
or where a full wave rectification is em- 
ployed, are not required to observe a silent 
period, provided no interference is caused. 

STATION LICENSES 
Licenses issued for amateur stations will 
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When 
the phone 
rings 

Snap 
AND ALL IS SILENT 
Snap again, 
AND THE PROGRAM 
CONTINUES f- 

without. retuning 
No modern set lacks the con- 
vemence of a MAR-CO fila- 

ment battery throw switch. 
Its definite on and off posi- 

tions make it far superior to 
any pull switch. Saves tubes 
and batteries -you don't for- 

get to turn them off! Saves 
annoying interruptions when 
you only want to stop recep 
tion for a minute! 

Make your set 
convenient with a 

ON AND OFF /00 BATTERY t 
SWITCH J" 

RADIO 
WEALCRS 
IIII ELECTRICAL 

DEALERS, 
Ili MUSIC 

DEALERS, 
Etc. 
Get our nerv No. catii log 
and Wholesale 
]'rice List. 

t 
Dealers who have 
this say it is the 
finest and ni e S t 
complete R a d i o 
Catalog they have 
ever seen. 
All standard quality 
Ili"tried and proven" 
lines listed. Dis- 

k. counts liberal. 
A real policy of mer- 
chandisiug backs up 
our Catalog, our Dealers 
viz.-"Wholesale Only." 

Send quick for this Catalog and try us on your next order. Prompt shipments guaranteed. 

OHIO UBBE R R 
228 W. 7th St,Cincinnati 

and our Salesmen. 
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authorize the use of any or all of the wave- 
lengths allocated for amateur use, provided 
the transmitter meets the requirements of 
the above regulations. No alteration in the 
apparatus will be permitted which results in 
changing the character of the emitted wave 
except under authority granted by the Super- 
visor of Radio. 

INTERCOMMUNICATION 
Amateur stations are not permitted to corn - 

municate with commercial or government 
stations unless authorized by the Secretary 
of Commerce, except in an emergency or 
for testing purposes. This restriction does 
not apply to communication with small 
pleasure craft, such as yachts and motor 
boats, which may have difficulty in establish- 
ing communication with commercial or gov- 
ernment stations. 
SPECIAL AMATEUR STATION LICENSES 

There being no further need for special 
amateur station licenses, owners of stations 
holding such licenses will be permitted to 
continue the use of their "Z" calls under 
regular amateur station licenses. No new 
"Z" calls will be issued. 

The privilege of using the wave -lengths 
from 105 to 110 meters is withdrawn. 

(Signed) A. J. TYRER, 
Acting Commissioner. 

NEW QRA'S 
8BYT -(Re- assigned) H. L. Crumvine, 

167 N. Lyman St., Wadsworth, Ohio. 
5 watts C.W. and phone. All crds answd. 

8CPY -8DKC -Jas. A. Wilson, 911 Lay 
Blvd., Kalamazoo, Mich. 

6BBV -J. Barsby, 1511/ N. Common- 
wealth, Hollywood, Calif. 100 watts 
C.W. on 40 and 80 meters. Pse QSL. 

6BCH- Vernon L. Harvey, 1140 So. 
San Joaquin St., Stockton, Calif. 

lAMU -(Re- assigned) Franklin B. Ro- 
well, 106 Cedar St., Pawtucket, R. I. 5 
watts C.W. on 40, 43, 75 and 80.6 meters. 
All crds answd. 

1AHJ- Pawtucket High School, Paw- 
tucket, R. I. (op. F. B. Rowell). 5 watts 
on 75, 80.6, 150 and 200 meters. All crds 
answd. 

3CJ- (Re- assigned) M. F. Marx, Jr., 
1427 Patterson Park Ave., Baltimore, Md. 

6CM -San Diego High School, San 
Diego, Calif. 100 watts C.W. Pse QSL. 

3AGF- Robert W. Elmer, 230 E. Com- 
merce St., Bridgeton, N. J. 

NOTICE 
4XE, William J. Lee, Winter Park, 

Fla., is ready and glad to work along ex- 
perimental lines with any other short 
wave stations that desire to conduct ex- 
periments on any waves down to 4 
meters. 4XE is QSO, New Zealand, 
Australia, Cuba, Porto Rico, Canada, 
Continental stations and all U. S. districts. 
A wave of 81 meters is used for night DX 
and 41.5 meters for daylite transmission 
(two transmitters). 

Calls Heard 
6QB, L. H. THOMAS, 33 HARPENDEN RD.. 

LONDON, S. E. 27, ENGLAND 
U. S. A. -laac, Taal, labt, lagh, laj, laja, 

lajg, lajp, lajx, lakl, lalj, lain, lana, lane, lare, 
lasa, latj, laur, law, laww, lazm, lbal, lbcf, 
lben, Ibdi, lbdt, lbgq, lhhi, lhhm, lbi, lbkq, 
lbma, .lbsd, lbkr, lbvl, lcab, lccx, Ick, lckd, 
lckp, ldq, 1er, lfd, lgv, Ihlc, Ihn, ljv, lice, llw, 
Iml, lmo, lmy, low, 1pl, Ipy, 1rd, Ise, lsf, lsw, 
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IRE A TN 9 ADIANT 
Non -Dielectric Condensers 

Contributing to the .o. 

Popularity of the 
RADIO 1 

SPLITORF Receiver 

®. ..- 

r 

---> 

EATH Condensers play an important part in 
the accuracy, easy tuning and range of this 

remarkable Splitdorf Receiver. The choice by such 
an eminent manufacturer of Heath Condensers is 

convincing evidence of thorough -going quality of 
both materials and workmanship and also of super- 
for design. This sort of evidence is your best guide 
in the choice of condensers. 

PRICES FOR VERNIER CONDENSERS 
With Without 
Dial 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 

Non- Vernier types in all capacities 

Heath Sockets with the Exclusive Shock Absorber Feature. Price 75c. 
Heath Genuine Bakelite Dials n 2. 3 and 4 inch sizes. 

See the Heath Condenser at your dealer's. 

Write for Literature 

\ HEATH RADIO & \ , . Electric Mfg. Co. 
}}¡ Q`' 206 First Newark, 
2 

Grounded 
End Plates 

4'1I:.46',« MI 1 

? / 

m Permanently 
Plates 

Stamped under 
presses to absolute 
Hess, tempered 
vent warping. 

Micrometer 
Vernier 

Ordinary adjustments 
r e d u c e d by 
geared adjustment 
hairbreadth 
We guarantee 
Vernier Condenser 
p o r e highly 
than any condenser 
Floying a vernier 
actuates A L 
p-ates. 

in -. 
fi/,, 

f.` 1j 
r 

Metal 

i 

E. 

g 

i 

= 

E 

Ç 

N 

Flat 

huge 
flat- 

to pre- 

Geared 
im 

separate 
to 

distinction. 
the Heath 

to be 
selective 

em- 
which 

L of the 

1 

e 

= 

_- _. Street N. J. 

Lanadian Distributors: Marconi Wireless Telegraph Co. of 
Canada, Ltd., Montreal St. Johns, Vancouver, Winnipeg, 

Halifax and Toronto cj, 

1111 11111111/ 

EUREKA "B" Batteries are efficient, 
powerful and economical. Have 

long life: will minimize your battery costs 
and improve reception. 

GUARANTEED LONG LIFE 
Specially Designed to 
Eliminate Unwanted 

Noises 

Ask your dealer or write 
for name of nearest dis- 
tributor. 

EUREKA BATTERY CO., Inc. 
MI Wooster St. New York City 

JOBBERS and 
DEALERS 

Write for 
Pr,n ^eiton 

How To Pass 
U. S. Govt. 

Radio 
License 

Examination 
By E. E. Bucher 

Of inestimable value to those desiring com- 
mercial or Amateur Radio License. Covers 
transmitters, receivers, storage batteries, 
motors and generators, radio rules and reg- 
ulations. 316 actual questions answered! 
Written by a radio expert, author of Prac- 
tical Wireless Telegraphy, etc. Over 150,- 
000 copies sold. Send 50 cents in stamps or 
coin for your copy, postage prepaid to any 
point in the U. S., Canada or Mexico. 

RADIO INSTITUTE OF AMERICA 
324 Broadway New York City 
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10 Days 
FREE 
TRIAL 

UNCONDITIONALLY 
GUARANTEED I YEAR 

Send 
No 
Money 

Majestic Speaker 
The Last word in Radio Re- Crca4ion 
Enibo ies all proved principles of reproduction. Deli- 
cate Ihading, inflection and modulation of voice -this 
and ie musical just rument re- created with remarkable 
volume and clarity of tone, with astounding purity and 
faith illness, even when sending is weak. Floods room 
with Jest that's in your set. Horn acoustically perfect. 
No battery needed -simply plug in like headphones_ 
Handsome crystalline finish fibre horn approx. 
high ; heavy base prevents 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 
darli y of tone and volume -no distortion, no harshness. 
no rlttle, no blare or screech. Compare it with loud 
speakers selling for $15 to $25 and more. 
Send No Money Simply pay postman on (filly- 

, erv, after free examination, 
then if you're not saisfied, simply return it at our 
expense and back goes your money. You -and you alone 

ire the judge. Your loud speaker should speak for 
itself. So mail your order today. 

JAMES M. DAVIS CO., 
30 C Euclid Arcade, Cleveland, Ohio. 

Send a Majestic Speaker on your free exam- 
ination offer. 
Name 
Address 
City State 

Type BM $4.50 

This is the 

used by 

HOWARD WORKRITE 
MU -RAD ZENITH 

and Other Leading 
Set Manufacturers 

Neat and simple to install, it provides 
a plug -in connection between set and 
batteries ground and antenna. The 
8 foot cable permits placing batteries 
in basement or other suitable place. 

Manufactured and Guaranteed by 

HOWARD B. JONES 
616 S. Canal St., Chicago 

Jobbers, Dealers- Write! 

lwr, lxah, lxak, lxam, Ixar, lxat, lxav, lxj, 
lxm, lxr, lxt, lxw, lxz, lyb, lzad, lzav, 2aay, 
2abd, 2afp, Zag, 2agb, Zana, 2anm, 2apy, 2awf, 
2awf, 2ayv, lazy, 2bbn, 2bgg, 2bm, 2bnl, 2bny, 
2bo, 2bqh, 2bqu, 2bsc, 2by, 2cbg, 2cpm, 2cqz, 
2cty, 2cv, 2cvs, 2cvu, 2cyw, 2dn, 2eq, 2fs, 2ku, 
21d, 2mu, 2pd, 2qs, 2rm, 2rn, 2ts, 2wr, 2xq, 3aa, 
3ab, 3adb, 3ajd, 3au, 3auv, 3bco, 3bdg, 3bdo, 3bg, 
3bjy, 3bq ( ?), 3bta, 3btu, 3bv, 3bwt, 3cdg, 3ccj, 
3chc, 3cjn, 3eh, 3fs, 3hq, 311s, 3in, 3kd, Er, 3mb, 
3ot, 3pz, 3qv, 3sf, 3su, 3vw, 3wb, 3yo, 4by, 4bz, 
4cr, 4eq, 4fg, 41s, 4fz, 41m, 4hs, 4io, 4je, 4jr, 
41o, 4og, 4qf, 4rr, 4sa, 4tj, 4xe, 5and, 5cn, 5h1, 
Du, 5mi, Sox, Sph, 5uk, 6zp ( ?), Sadd, Saf, 8ago, 
8aly, 8amr, Saol, 8bau, Sbjv, Sbkh, 8bpl, 8cbp, 
8ccq, 8cei, Scip, Seko, 8ctz, Scyi, 8dkb, Schna, 
8dmt, 8doo, 8gz, 8jq, 8nb, Sqf, Ssl, 8up, 8vg, 8vt, 
8xap, 8zz, 9aac, 9abg, 9bd, 9bht, 9blsx, 9bj, 9cfi, 
Scii, 9cqt, 9dlw, 9dqu, 9eld, 9xw, 9zd. 

CANADA -laf, lar, ibq, ldd, ldq, 2az, 2be, 
2bg, 2bn, 2cg, 3mv, 3b1. 

Pse qsl: all crds answered. EB gang! 

R -CB8, CARLOS BRAGGIO, CALLE ALSINA 
412, BUENOS AIRES, ARGENTINA 

(NOVEMBER 1st TO 18th) 
UNITED STATES -lxae, lsf, low, 2brb, labf, 

6bjj, 7abb, 4pk, 3te, 2cvu, 8bau, 6agk, 6apw, 1pl, 
8amr, 5mi. 

CANADIAN -lar. 
CHILE -9tc. 
BRAZIL -lac, 2sp. 
FRANCE -8ab. 
ENGLAND -2nm. 
NEW ZEALAND -4ag, 2ac, 4aa. 

JOHN H. -P. ANDREWS, COR. LAKE AND 
BELLONA AVES., BALTIMORE, MD. (NOV.) 
(Only 1 tube, 1 hour a night, 1 month, 3 circuit.) 

4bw, 4c1, 4es, 4eq, 4fz, 4io, 4jr, 4ke, 4ku, 4mb, 
4mi, 4nj, 4pv, 4qy, 4rr, 4sa, 4sb, 4si, 4xau, 4xx, 
5aaq, Saax, Sac, 5adh, 5aex, Safu, Sagj, Sags, Salis, 
Sair, 5aiu, Saju, Sa1r, Sain, Same, Sape,, Sari, 5dw, 
Sek, 5gf, Sgk, Sim, 5jf, 51h, Du, 5mi, 5nw, 5ot, 
Sox, Sph, 5q1, Srli, 5r1, 5sd, Sse, 5uj, Suit, Suv, 
5kau, Szav, 6ac, 6adt, 6agk, 6alip, 6aj, 6ajf, 6ajh, 
6alb, balk, 6ame, 6ao, 6apw, 6arb, 6ase, 6avr, 
6awt, 6bcr, óbde, óbdt, 6bez, 6bjj, 6bjx, 6b1w, 
6bny, óbga, 6bra, 6buf, 6buh, 6bur, 6caq, 6cax, 
6cgk, 6cgo, 6cgs, 6cig, 6cix, 6cjj, 6c1p, 6cms, 
6cmu, Seni, 6css, 6ea, 6eb, 6gg, 6gt, 61j, 6of, 
6rm, 6ut, 6vc, 6vo, ówi, 6ww, 6wt, 6xi, 6y1i, ózp, 
7abb, 7acm, 7afn, 7afo, 7am, 7bj, 7dd, 7fd, 7gr, 
7jq, 71q, 7mf, 7ot, 7zz, 9aey, 9aio, 9aiu, 9aod, 
9aor, 9axf, 9axt, 9axx, 9ay, 9ays, 9bcd, 9bcj, 
9bfg, 9bfi, 9bfm, 9bga, 9bgh, 9bht, 9bhx, 9bie, 
9biq, 9bje, 9bji, 96kr, 9bm, 9bmv, 9bmx, 9bmy, 
9bnf, 9bnk, 9bga, 9btd, 9buh, 9buk, 9cap, 9ccm, 
9ccv, 9cdv, 9cee, 9cej, 9cer, 9chc, 9cia, 9cip, 9ciu, 
9cjc, 9ckb, 9clj, 9c1q, 9clx, 9clz, 9cmg, 9cmx, 
9cov, 9cp, 9cpm, 9ctr, 9cv, 9cvs, 9cxx, 9eyd, 9cyy, 
9czv, 9db, 9dbp, 9dct, 9ddf, 9ddp, 9ded, 9deu, 
9dev, 9dfh, 9dfq, 9dfv 9dgv, 9dhq, 9dkt, 9d1m, 
9dms, 9dng, 9dp, 9dpi, 9dpo, 9dpx, 9dyt, 9eas, 
9ebh, 9efh, 9efj, 9efz, 9egh, 9egu, 9ehs, 9eht, 9ehy, 
9ej, 9ejy, 9ek, 9eky, 9elb, 9eld, 9e11, 9es, 9fm, 
91m, 9in, 9jc, 9mf, 9mn, 9ny, 9oa, 9 of, 9qi, 9qw, 
9tg, 9ti, 9vz, 9xay, 9xbp, 9xi, 9yb, 9yx, 9zd. 

CANADA -lar, ldq, 2qh, 3aa, 3ac, 3bg, 31y, 
3tf, 3zt, 4cr, ego. 

ALSO -nkf, nfv, wgh. 
FRENCH -3ab, 8go. 

8ZE- 8GX- OBERLIN, OHIO (Nov. 1 to Dec. 1.) 
(6aao) , 6adt, (6afg), (6agk), 6alia, (6ahp), 

(6aiq), (6alij), 6alk, (6ame), 6apw, 6arb, (6arx), 
(6awt), (6bdt), (6bjj), (6blw), 6bon, (óbgr), 
6bqu, (6cgo), 6ch1, 6cla, (6cix), (6cmi), (bent), 
(6css), beto, 6cvm, 6ac, 6cg, (6eb), (6gt), 61j, 
61v, 6ne, 6of, (6oi), 6o1, 6p1, (6rm), 6vc, 6vo, 
6xi, (6zp), 6z? (lard. 10:30 a.m., Nov. 16th). 

7abb, 7afo, 7 aij, 7fd, (7fq), (7gb), 7gr, 7ij, 
7ix, 7mf, 7ot. 

CANADA -c4cr, (cyan). 
PORTO RICO -4sa. 
MEXICO -bx. 
ENGLAND -g51f, g2yt. 
8ze -ilgx (6aw -p) is on 78 meters with 50 watts 

in Meissner Circuit and wud appreciate reports on 
signals. Will be glad to qse to all stations on 
receipt of their 'station card. All cards answered. 

9BHH, LEO JUNGE, 224/ E. THIRD ST.. 
DAVENPORT, IOWA 

laal, lalj, lbep, Ibis, lby, liw, lke, 1pl, lwc, 
lzz, 2aay, 2anm, 2brb, 2by, 2cxy, 2jo, 2rz, 2ju, 
2iw, 3bcd, 3bfe, 3bta, 3xp, 4adq, 4gw, 4cp, 4io, 
4jr, 4qf, 4tj, 4xe, 4h1, Sad, 5agj, Sago, Sahj, 
Saiy, Samh, Sams, Samw, 5ajj, Sagy, Sek, Sen, 
Sec, Sek, 5gj, 5ka, Smi, Sse, Sua, Sve, Sxa, 5za, 
Szk, 5kc, 8aa1, 8ada, 8adk, 8afn, 8aig, 8aih, Bain, 
Bah, 8ajf, Bak, Bald, 8aln, 8alx, Ban, 8aoq, Sapn, 
8apw, Said, 8anb, 8agf, 8aub, 8av, Saxf, 8axt, 
Saxo, Saxu, 8bau, 8bch, Sbcu, 8bh, 8bhg, Sbfm 
Sbiq, Sbjt, 8bjz, 8bjy, 8bkm, 8bko, 8bn, Sbnc, 
Sbnh, 8bo, 8boq, 8bp, 8bpa, 8bpl, Sbgi, Sbrc, Sbsf, 
Sbtf, 8bud, 8bvr, Sbwp, 8bwk, 8bxh, 8byn, 8bzd, 
8bzf, 8cbp, 8cei, 8cdd, 8ced, 8cei, 8chx, Sckd, 
ficke, 8cmt, 8cng, 8enl, 8coc, 8cpk, Senf, Seri. fiese, 
8cud, 8cwf, 8cwp, Scyi, 8cyt, 8daa, 8dal, 8daw, 
Sdfo, 8dgj, Sdgl, 8dgp, 8dgo, Sdgt, 8dha, Sdhp, 
8dhs, 8dhw, Sdig, 8dnk, 8dno, 8dny, 8doj. 8dok, 
8doo, 8dri, Beb, 8er, 8es, 8gz, 8hn, 8121, 8pu, 8nz, 
Srj, 8sf, 8up, Svt, Svw, 8wa, . 8xb, Sxbc, Sxc, 
Swx, 8xs, 8zd. 8zf, Szg, 8zy, 8zz. 

FONE -Sbrc, Sxs, 9aaw, 9bfb, 9brb, 9bsb, 
9ciq, 8dmc, 9xw. 
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Build Your 
Own 

Low Loss 
RECEIVER 

ME RADIO CONSTRUCTOR SERIES- MAMINC-YOUR.OWN 
No.15 

How to make 

LOW LOSS eCeiVer 

A Simplified Pattern 
for the 

Construction of this 
Famous Receiver 

Just Off the Press. A new pattern 
on the standard high efficiency LOW 
LOSS Receiver embodying every 
notable advance in this type of re- 
ceiver. The blueprint of the wiring 
diagram incorporates a unique, new 
idea that simplifies radio receiver 
building. The wiring of each circuit 
is shown in a separate color, thus: 
Green for the aerial circuit, Yellow 
for the low potential or ground, Red 
for the plate and "_B" battery and 
White for the grid circuit. 

The Pattern contains two full sized 
blueprints size 14x19 inches, giving 
special wiring diagram in four colors 
and a panel layout and a complete 
16 page booklet. The pattern comes 
in a handsome heavy color folder size 
9x12 inches. 

SOLD BY ALL RADIO AND 
NEWS DEALERS 
or direct from us. 

The Consrad Company 
233 Fulton Street 
New York, N. Y. 

usra 
"RADIO'S FOREMOST PUBLISHERS" 

All Tones 
High or Low 
Made Clear 
and Strong 

A big advance over iron 
core transformers. A 
big advance, too, over 
other resistance coup- 
lers. They come per- 
fectly adjusted -trig and 
tight -no loose connec- 
tions to mar reception. 
In your factory -made 
or home -built set, use 
Haddaway Resistance 
Coupling Units, $5 each. 

Ask your dealer, or 
write direct to us. 

'^ PATS.' PENDING 

Uó 
P 

B ;Q 

l -- Q HADDAWAY 

HADDAWAY 
Resistance 
Coupling 

Unit 

HADDAWAY INCORPORATED 
1886 SO. HOOVER ST., LOS ANGELES. CALIF. 
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MISCELLANEOUS - KDKA, 94.68 meters, 
EIKX, 100; N1''K, WGH, 93 -103; WGY, 100. 

CANADIAN -3ms. 
FRENCH -8dn. qrk? bhh. 

6AB, BOX 494, BLYTHE, CALIF. 
(OCTOBER AND NOVEMBER) 

Taal, labt, lajw, Iall, lapx, latj, lba, lbdx, 
lboa, Ibu, (lgv), Ike, 2acs, 2afp, 2a1, 2brb, 
2buy, 2by, 2cce, 2cc1, 2cgb, 2cjj, 2cjx, 2cpa. 
2crp, 2cvj, 2rk, 2wz, 2kf, 2za, 3ad, 3agf, 3aoj, 
31)gg, 3bhv, 3bng, 3bgp, 3bss, 3buy, 3bvn, 3cdu, 
3egs, 3chg, 3cjn, 3ckl, 3(Id, 3hd, 31íg, 3kg, 31g, 
3ntf, 3ot, 3pp, 3qw, 3tp, 3zo, 4bg, 4ft, 4gb. 
4gw, 411r, 4jr, 4my, 4pb, 4si, 4stt, 4ua, Sat, 
5aao, (5aag), Sabc, Sabj, Sacb, Sad, Sacl, Sacm, 
Sad, Sade, Sadk, Sadm, (Sado), (Sdz), Saed, Sacf, 
Sack, Sacx, Safg, Safx, Sagn, Sand, Sair, Saja, 
5ajh, Sajg, Sajj, Sajt, (Sak), Sakd, Saki, Sakn, 
Sakq, Sam, Samu, Samw, Sana, Sanl, (Sap), 
Sapg, Saph, Sapi, Sagw, Sasb, (Sasd), Sbe, 5bj, 
Sbr, Sbwt, Sbx, 5cc, See, Sco, (Sed), Sek, (Sew), 
Sez, 5gu, 5111, Shp, SIiu, 511w, (Shy), Sin, Sjf, 
Skc, (51b), 511, 51s, Snw, Soq, Sox, (Spa), Spo, 
5ga, Sgh, 5gs, 5qz, Ssd, Sse, Ssk, Stn, Sua, Sux, 
(5vu), (Swa), 5wi, 5xa, Syd, 7ao, (7acf), 
(7afp), 7ajt, 7alk, 7qb, 7gj, 7gs, 7kz, 7111, 71s, 
7mf, Imp, 700, Tub, 7ok, lot, Toy, 7gc, 7gf, 
7gw, 7gy, Try, Ito, 7zn, Saal, 8aam, 8acq, Saip, 
8alx 8alq, 8apn, 8apt, 8bbf, 8ben, 8bfe, 8bit, 
8blp, 8bpu, 8brc, ßbrm, 8btf, 8cbp, Seed, 8cgf. 
t:ckp, 8cpk, 8cse, 8dae, 8dal, 8dbm, 8dbo, 8dc, 
Sdea, 8dfm, 8dfo, sdga, 8dgl, 8dgp, 8dgt, 8dki, 
3dnf, 8dnk, Sdwj, 8eb, 8gz, 81m, Snt, 8p1, 8rj, 
8ta, 8tp, Sit, fitte, 8uq, 8vq, 8wg, 8xe, 8xk, 
8zy, 9aad, Saal, 9aau, 9aav, 9acq, 9ado, (9adq), 
Sacf, 9aey, Safi, 9afp, 9agr, 9ahg, 9ahv, 9aid, 
9aim, Sakd, 9akn, 9amb, 9amp, 9amu, 9amx, 9an, 
9aob, (9ape), 9asd, gash, 9auc, 9ays, 9avu, 9aau, 
9axs, 9ayq, 9bhj, 9bcj, 9bdf, 9beg, 9bez, 9bfg, 
9bhf, 9bhx, 9bio, 9bis, (9bji), 9bjk, 9bkj, 9bkz, 
911111, 9bmc, 9bmk, 9boa, 9bob, 9bof, 9bpp, 9bglt, 
9bqj, 9brq, 9bvk, 9bvn, 9bvu, 9bwx, 9bxh, 9byl, 
9bzj, 9caa, 9cap, 9cco, (9ccs), 9cde, 9cdo, 9cdw, 
9cea, 9ceb, 9cee, 9cgn, 9cgs, 9cii, 9cjc, 9cjin, 
9cjy, 9cld, 9ekd, 9cov, 9cpm, 9cpy, 9cri, 9csq, 
9cuc, (9ctg), 9cvn, 9cvs, 9cwf, 9cyd, 9cyx (9dac), 
9dad, 9dap, 9daw, 9d1)r, 9dbz, 9ded, 9dcw, 9dhg, 
9dhl, 9dhw, 9dig, 9djp, (9dkv), 9(1111, 9d1o, 9(I1t, 
9dof, 9dpx, 9drt, 9dtc, 9dun, (9dvi), 9dvr, 9cam, 
9ecl, 9eeb, 9ecl, 9eí11, 9efj, 9cjn, 9ejy, 9eky, 9cly, 
9er, 9hn, 91b, 9m1, 9mm, 9pw, 9ro, 9rt, 9rx, 
9su, 9tw, (9wo), 9xi, 9zt. 

CANADIAN -lar, 2eq, 31y, 4ad, 4aw, 4fh, San, 
Sba, Sgf, mfX, ml E, q2BY, 81X, NSE, NUJX, 
1)9K, CHGO, WGH. 

DALITE -3ph. 
FON .E- (9aoi). 
ITALIAN-IHT. 
ARGENTINA -CB8, LPX. 

6CUW, D. C. MAST, BISBEE, ARIZ. 
Sbj, 5cc, See, 5ck, Ses, 5gu, Shi, Skc, 51d, 

Silt, Sls, Sins, 5pp, Sqy, Ssc, Sul, Sux, Sabj, 
Sabw, 5adv, Sadz, Saex, Safg, Safh, Sagn, Sagq, 
Saji, Sajv, Saki, Salm, Salu, Sajt, Samw, Sapin, 
5agd, Sare, Szai, Sasb, 6dd, 6ím, 6gv, 6ilt, 6jj, 
6Id, 611, 600, 6pz, 6rf, 6ttf, 6wt, 6aam, 6abe, 
6afg, 6afn, 6aij, 6ajh, 6aji, baga, 6akw, 6ano, 
6aoa, 6asb, 6asv, bava, 6bbq, 6bho, 6bjc, 
óbkv, óbgf, 6btp, 6bts, 6bwl, óca11, bedg, 6cdn, 
6cfs, 6cgv, begw, 6clix, 6cje, 6cnk, 6cn1, 6cge, 
6crs, 6crx, 6csr, 6csw, 6ctl, 6cto. 6cub, 6xad, 
6zbh, 7co, lob, loi, 7s1, 7ahc, 7ahs, 8doo, 9ca, 
9cm, 9ím, 9rx, 9wi, 9wo, 9acq, 9aim, 9aob, 9aoi, 
9atl, 9bcb, 9bdu, 9bez, 8bjk, 91)1b, 9bnk, 8bof, 
9bgj, 9bsp, 9bxg, 9caa, 9cea, 9cht, 9ckj, 9ckin, 
9cld, 9cms, 9czg, 9d11q, 9dhw, 9dhy, 9dov, 9dpp, 
9eam. 

9APY -3337 OAK PARK AVENUE, 
BERWYN, ILL. 

labf, lajx, lalw, (lamí), lapf, law, lbdx, 
Ibiq, Ibom, lhj, 1m 1, (lor), 1pp, 2aau, (2agm). 
2agw, (2a1), 2apv, 2bbn, 2bbx, 2be. 2bfe, 2bmq, 
2buy, 2cgb, (2cnk), 2cwj, (2cwt), 2cxg, 21e, 2ha, 
2k1, 2mc, (2zb), 3abw, 3ach, 3ajp, 3auv, 3awu, 
3bei, 3bfq, 3bu, 3cdg, 3egc, (3cgs), 3chc, 3k1, auf, 
3nw, 3o1, 3pp, 3wí, 3xx, 3zg, 4af, 4db, 4eq, 4ía. 
4io, 4iz, 4jr, 4si, 4uk, Saaq, (5adv), (Sack), 
(5akp), Sagp, Sarb, Satf, Satx, 51s, Sot, 5qh, Sux, 
barb, 6bka, Ss and 9s too many. 

CANADIANS: c -2dn, (c -4ae). 
FONES: 3xan, Sapz, Sqd. Sais, fibre. 

.A card awaits every QSI.. 

6CLZ -6COW -1045 PERALTA AVENUE, 
BERKELEY, CALIF. 

UNITED STATES: laac, labt, labs, lana, 
lare, lary, latj, laww, lbhm, Ibie, lbip, lhko, 
Ibsd, Ibvi, leak, lehr, lckp, lcme, letup, lbv, 
ler, Igs, lid, Ike, tiny, low, 1111, ]sf, lwf, lxac, 
Ixatn, lxz. 2afp, 2ana, 2anm, 2hgi, 2bgo, 2bqc, 
2hqu, 2brb, 2bsc, 2cee, 2cgi, 2chk, 2cjj, 2cpa, 
2cpk, 2cvj, 2czr, 2ag, 2br, 2by, 2(1n, 2kr, 2ku, 
21no, 2pd, 2rk, 2xi, 2xq, 3adq. 3aih, 3ajd. 3bhv, 
3ccx, 3chg, 3chk, 3cjn, 3ab, 311g, 31tíí, 311, 3sf, 
3wb, 3wu, 3yo, 4bq, 4gw, 4io, 4jr, 4k1, 4ku, 4oa, 
4tj, 4xe, Sang, Sacx, Saex, Salo, Sand, Saij, Sail, 
S :Liu, Sajh, Sakn, Same, Samw, Saoj, Saqw, Sasi, 
Sap, Sca, Scn, Sev, 5dm, 5 (1w, 5ek, Ski, Sin, Ska, 
Slh, 511, 51u, Smi, Snw, Soq, Sox, Sph, Sgy, Ssd. 
Sse, Suk, Sxau, 5za, Szai, Szav, (too mani 6s and 
7s), Sada, 8adg, Sadk, Bads. Rain. Saum, Sago, 
Same, Samr, 8aro, Satp, 8ayu, 8bau, 8bbf, 8bdk, 
8bjv, 8bqr, 8btf, Rt uk, 8cbp, Seed, 8cko, Scyi, 

RADIO FANS 
Get More Radio 
Miles Per Dollar 

Invested! 

1773 

t .l Lbw LOG umiss" 
P. '. rIltti'il 

f}ÿ 

BUILD A B -T NAMELESS 
Hair -line selectivity, distance, volume and tone purity are no longer a radio adver- 

tising myth. They're all to be found in the five tube Low Loss Nameless R.F. Circuit. 

There's no mystery surrounding the ability of the Nameless to do these things. 
It's the natural result of combining the finest low loss parts with a tried and proven 
circuit which we have been able to improve greatly by unceasing research and in- 
vestigation. 

Don't spend a cent for sets or parts until you see the B -I' Low Loss Nameless Kits. 
You'll be well repaid for this precaution for you can't get more value and real radio 
satisfaction anywhere else for the money. A line will bring you our folder RF -32 

which gives complete details. 

Nameless Kit No. 3 

Contains tloreo 3- Circuit Transformers. Mi., 
M.M.F. Laboratory Condenser.,. one 1.0 >I.>I I 

Control emdenser and complete blue 
$26.50 prints. Instruction, and list of ports needed 

Nameless Kit No. 1 

Contains three 3 -('I rcult Transformer, only. (Blue 
prints, etc., for building the Nameless are not 
Yurni'hrd with lit No. 1. These can be 510.50 
puns uird separately for ono dollar) 

READ WHAT USERS HAVE TO SAY! 
"I was amazed with the _esults with re- 
gard to volume, distance and selectivity 
that I obtained with my Low Loss Name- 
less. The second stage of amplification is 

so powerful that we cannot comfortably 
use it in the home and almost all stations 
are put on the loud speaker on the first 
stage. If I cared to I could use the de- 

Lector jack for loudspeaker service on 

local stations. 
"For the results obtained and simplicity 
of construction, I consider this hook -up 
and equipment perfect." 

Very sincerely yours, 
F. E. R:IUCH, Business Secretary, 

Sears Roebuck Y.M.C.A., Chicago, Ill. 

BREMER -TULLY MFG. CO. 
"Pioneers of Better Tuning" 

532 S. Canal St. Chicago, Ill. 

Taming "P E F L E X" Circuits 
is easy for De - Tec - Tone 

Whether they are of the popular Harkness, or the multi -tube type 
of reflex, they respond alike to the micrometer control of De -Tec- 
Tone. 

Rigid individual tests, the finest crystal obtainable, and recent 
mechanical improvements make De -Tee -Tone the perfect detector 
for either reflex or crystal sets. 

If your dealer cannot supply you, order direct. 
NOTE: Jobbers and Dealers- Literature and discounts on request. 

Manufactured by 

PYR AMID PRODUCTS COMPANY 
117 N. Dearborn Street, Chicago, Illinois 7," s -` 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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-you of the through and through quality 
of Dilecto. It is the guarantee mark that 
insures you of the best panel from the 
standpoint of - strength! - beauty! - 
finish! - service! - machinability! - 
dielectric resistance! Such rigid require- 
ments as have met complete specifica- 
tions of the U. S. Navy and Signal Corps 
for more than 9 years. 

Your radio dealer can provide any size 
panel with any drillings. Remember, 
insist upon- 

(Distinguished by its red stripe) 

The Continental Fibre Co. 
Factory: Newark, Del. 

Service on Dilecto (also Conite, Contex 
and Pulcanized Fibre) from: 

NEW YORK, Woolworth Bldg. 
CHICAGO, Wrigley Bldg. 

PITTSBURG!-I, Farmers Bank Bldg. 
LOS ANGELES, 307 S. Hill St. 

SAN FRANCISCO, 75 Fremont St. 
SEATTLE, 1041 Sixth Ave. So. 

(Offices and agents thruout the world) 

Send NO Money 
Hear What YOU Like 

Stations gladly put on numbers 
1'" at your request. We print cards 
Iln,y0lt, ̀ := that get ATTENTION. 

16/ c.æ-e SAMPLE CARD 

. .. moo~ 
Thank your favorite stations and ALL THE -RAGE talent. They appreciate applause 

ar musicians on the stage do. Be up -to -date. Get more 
pleasure out cf your radio. Save letter postage and station- 
ery. So convenient. Ese Postal applause cards. 
FREE with 1st order. Log for YOUR set. Spaces for 

stations, dial positions, etc. Heavy rippled cover. 

YOUR OWN NAME AND 
ADDRESS PRINTED FREE 

on each card. Be individuaL Good grade cards. Quality 
printing. Attention Getting Thank You Cards: 100 only 
$1.00; 200 -$1.60: 100- $2.00: 500 -53.00; 1000 -55.00 
(only ',Sc each). PREPAID if you prefer to pay with order. 

Money Refunded If not DELIGHTED 
Don't send one cent. Pay postman after cards arrive. 

Order Today -NOW. A postal wilt do. 
RADIO PRINTERS, 3923 Main Street, MENDOTA. ILL. 

8dae, Sdal, 8dgp, 8dhw, 8dme, Schuf, Sdoo, 8dse, 
Sah, Sbo, 8cp, 8gz, 8h11, 8jq, Skc, Spd, Sp!, Srj, 
8rv, 8ry, 8tr, Sup, 8vq, 8xav, 8yv, Sze, 8zk, 
9abf, 9aby, 9adq, 9aen, 9aim, 9aio, 9amb, 9amx, 
9asw, 9auy, 9awe, 9axs, 9axx, 9bag, 9bcj, 9bdf, 
9bdw, 9bfg, 9bgh, 9bht, 9bhx, 9bkb, 9bmu, 9burx, 
9bnk, 9bof, 9bpy, 9brx, 9bso, 9hye, 9caa, 9caj, 
9cbz, 9ccs, 9cdv, 9cea, 9cee, 9cfi, 9cgd, 9cgx, 
9cii, 9cip, 9cju, 9cjy, 9ckb, 9cpm, 9ctr, 9cvo, 9cvs, 
9cyx, 9dac, 9ddp, 9ddv, 9ded, 9dev, 9dfh, 9dge, 
9dgv, 9dlt, 9dmj, 9dng, 9dqu, 9dtk, 9dyn, 9eak, 
9eam, 9eas, 9efh, 9efy, 9efz, 9egh, 9eky, 9elb, 
9ei, 9em, 9ep, 9es, 91111. Ime, 9mm, 9ny, 9sx, 
9xbg, 9xi, 9yb, 9zb. 9zd, 9zt 

NFV, NFK, WGH, CANADIAN: 3ad, 4c1, 
4cr, 4io, Sac, San, 55a, 5bz, Sef, 5gf, 5go. 

MEXICAN: lb. bx. 
NEW ZEALAND: lac, 4ak. 
All crds gladly ausord, pse QSL. 

6BDH, BOX 494, BLYTHE, CALIF. 
(NOVEBER 29 TO DECEMBER 18) 

laac, laay, laja, Tajo, laxz, lemp, lfd, lfv, 
lgv, llc, Slw, low, Spy, lwl, lxam, lyb, 2aan, 
2ag, 2agk, Zana, 2anm, 2brb, Sbsc, 2cee, 2cei, 
2cgb, 2cty, 2cvu, 2czr, 2eg, 2kf, 2ku, 2kx, 2rk, 
2xq, 3adb, 3ade, 3adf, 3ajd, 3auv, 3bco, 3bjp, 
3bmn, 3bof, 3bwj, 3bz, 3edg, 3chc, 3chg, 3cjn, 
3ckp, 31rg, 3mf, 3ot, 4eq, (4fz), 4jr, 4ka, 4kt, 
4ku, 4oa, 4si, 4tj, 4uk, 4se, Saaq, Sac, lad, 5adh, 
Saeq, 5aex, 5afu, Sand, 5ahj, (5aiu), 5aiy, (Sajb), 
laic, Saki', Saki, Sakx, 5a1r, Same, api, lapsos, 
Sagm, (5agw), Sbj, Sca, Sçe, 5dm, 5dw, ek, 
Sew, Ilk, Sin, 5jf, 51n, 51u. 5nrz, 5nw, Sao, 

5ov,, Sph, Sqj, 5qy, Ssd, (5se), Suj, 5uk, 
lux, 5xau, Sxa, 5za, 5zay. 7abb, (7adm), (7afo), 
7agn, 7ahs, 7ajt, 7akh, Idi, Ifd, 7fun, 7fr, 7ge, 
711o, 7ij, 7jq, 7ku, 71u, (71q), (71y), 7mf, 7inp, 7no, 
7nt, (7ot), Toy, (7qd), (7sp), 7sy, 7zq, Sacy, Sah, 
Half, Baro, 8ayu, 8hau, 8bí, 8bxh, Scav, 8cea, 
8ced, 8cp, Scq, Scxi, Scy, Scyi, Sdal, 8dgp, Idnv, 
Sgq, 8gz, 8ih, 81r, Soc. Spl, Srg, 8tr, Suf, Sup, 
Svt, 8xk, Sze, Szt. 9aad, 9abf, 9aby, 9ado, 9afz. 
9aim, 9aj, 9aju, 9anj, 9arr, 9asq, 9avj, 9avv, 
9axs, 9axt, 9axx, 9bcj, (9bdf), 9bdw, 9beg, 9biq, 
(9bht), 9bje, (9bm), 9bmu, 9bna. 9bnf, 9bnk, 
9boa, 9bvz, 9bwb, 9caa, 9cap, 9ccm, 9ccs, 9cdv, 
9cfr, 9efy, (9cip), 9cju, 9cjy, 9ckj, 9ckv. 9cp, 
9cpm, 9csg, 9ctg, 9cvf, 9cvn, 9cvo, 9cxx, 9dap, 
9db, 9dbj, 9dec, 9dev, 9dev, 9dfv, 9dge, 9dkr, 
9dkv, 9d1o,`9dms, 9dqu, 9dun, 9dwx, 9eak, 9efh, 
9eky, 9efy, 9ep, 9ev, 9hn, 91b, 9nv, 9vd, 9zd, 
9zt, NKF. 

CANADIAN -2be, 3bp, loo, 3zt, 4cr, 4io, San, 
Shz, 5go. 

NEW ZEALAND -2ac. 
MEXICAN -lk lb. 
ARGENTINE -CBS, Li'X. 

PERCY A. FIELD, CANADIAN 4CL, WIRE- 
LESS OPERATOR, S.S. "VANCOLITE," 

BALTIMORE, MD. 
Night of November 11th. Anchored at Cabo 

Blanco, Peru. Latitude 4° 24' South. Longitude 
81° 05' West. (Detector only.) 

ate, 4eq, 5uk, Sail, 6to, 6xi, kdka, wgh. 
Night of December 11,th. Anchored at Lobos 

Island, Mexico. Latitude 21° 25' North. Longi- 
tude 97° 18' West. (Detector and 1 step.) 

lalw, lakz, lbv, lbkq, lbjo, Sense, Ieme, lez, 
Ild, lyb, 2by, 2cee, 2ku, 3bnq, 3bss, 3bum, 3chc, 
311g, 4gw, 4mb, 4oa, Sadz, Sail, Sapl, Sapi, 5dw, 
Sei, Skc, 51u, 5uk, 5xau, 6a1v, 6cns, 6csg, 6xi, 
71s, 8anb, Sapr, 8apz, 8avd, Shga, 8bpv, Scse, 
Sdbo, Sdgt, 8d1n, Ser, Sxe, Sze. 9abf, 9afw, 9aot, 
9bay, 9bdf, 9bdw, 9bof, 9bqj, 9brq, 9hwp, 
9bxg( ?), 9cjc, 9cto, 9cvn, 9cyk, 9ddt, 9ded, 9dhs, 
9dmz, 9dwx, 9ep, 9efm, 9eky, 9of, 9tg. 

BRITISH -2JF, 51f. 
MEXICAN --lb. 
WVZ, 6B, <?RA ?. 

J. G. RITCHIE, 314 RENFREW STREET, 
GLASGOW, SCOTLAND. (NOVEMBER 

23 TO DECEMBER 12 ON REIN - 
ARTZ DET. 1AF.) 

ALL U. S. -lbx, 1bz, Ida, ldd, 1er, lgv, lhn, 
111, lmy, low, lxm, lxz, laac, laar, labf, ladj, 
laca, lafa, lafc, lauaw, lank, lanr, lapk, latj, laur, lbal, Ibdt, lbgq, lbv1, Scab, lckk, lerne, 
2ag, 2br, 2by, 2eq, 21d, 2lw, 2mc, 2mu, 2p1, 
lud, 2xi, 2aay, 2anh, 2anm, 2awf, 2axf, lazy, 
2bcu, 2bgg, 2cee, 2cla, 2ixd( ?), 3ah, 3ap, 3hh, 
3jo, 3oq, 3adb, Said. 3óo1), 3bof, 3eiig, 4ca, 4clr, 
4du, 4e11. 4ke, 4sa, 4sb, 4xe. 8p1, Svq, Saly, Same, 
Sbjv, Sdal, 8dea, 8xav, 9ei, 9zt. 

CANADIAN -lar. 
NAVAL -nkf. 
WITHOUT ANTENNA OR GROUND -lid, 

lsf, Ivi. lcjg, Ibjm. Ibr_x, lckp, letup, 2mf, 2pr, 
2xq, 2aay, 2anm, 2aty, 2auf, 2bco, 2bqu, 2bsc, 
2bs1, 2cbg, 2cco. 

NEW HIGH POWER NAVY 
TRANSMITTER 

Super power in radio, as it has become 
familiar to broadcast listeners, will be 
dwarfed by the 80 k.w. vacuum tube trans- 
mitter for which the United States Navy 
Department has just placed an order with 
the Radio Department of the General Elec- 
tric Co., Schenectady, N. Y. The trans- 
mitter will not be for telephone use, how- 

Radio News for March, 1925 - 

Prices Smashed! 
Q>aality Not Sacrificed 

Here is real battery 
quality, guaranteed to you, at 
prices that will astound the en- 
tire battery- buying public. Order 
direct from factory. Put the Dealer's 
P -ofit in your own pocket. You actually save 
mach more than half, and no that you can be 
convinced of true quality and performance, we 
give a Written Two -Year Guarantee 
Hereisyourprotection! Noneed totakeachance. 
Our battery is right -and the price is the lowest 
evermade. Convince yourself. Read the prices! 
Special 2 -Volt Radio Storage Battery, $3.75 
Special 4 -Volt Radio Storage Battery, 6.00 
6 -Volt, SO Amp. Radio Storage Battery, 7.00 
6-Volt, 80 Amo. Radio Storage Battery, B.00 
6-Volt, 100 Amp. Radio Storage Battery, 9.50 
6-Volt, 120 Amo. 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. Weallow5% 
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. 6 Chicago, Ill. 

BINDING POSTS 

Twenty -five 

Different 

Engraved Tops 

They Don't 

Lose 

Their Heads 

Sold by dealers everywhere 

H. H. EBY MFG. CO. 
PHILADELPHIA 

VARIABLE GRID LEAK`- 

.NEW! 
A BALL -BEARING 
Grid Leak That Stays Put 
Screw adjustment, expansion 
contact and resistance unit 
that cannot wear or tear. 

VOLT -X GRID LEAKS 
are positive and smooth in 
action with an accurate 
range of from one-half to 
fifteen inegohals. 
They fit any standard leak 
mounting, and get the abso- 
lute ma:._mum from your 
tubes. They do not wear out. 
Grid Leak 51.00 
Grid Leak Mounting .30 

& RO 
B MFG. CO. 

GER 
S 755 BOYLSTON ST.. BOSTONMASS. 
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ever, but will be designed for telegraph code 
communication only, at speeds up to 100 
words per minute, which is about twice as 
fast as the average conversational speech. 
It will be used to carry on the routine busi- 
ness of not only the Navy Department, but 
other departments of the Government as 
well. From its intended location at Mare 
Island, Calif., it will communicate direct 
with the navy's high power station at An- 
napolis, Md., near Washington; with the 
Hawaiian Islands, with Japan and with other 
countries, and our battleships and destroy- 
ers practically anywhere on the Pacific 
Ocean. When completed, it will be the most 
powerful vacuum tube transmitter in the 
United States, if not in the world. 

In ordering this tube transmitter, the Navy 
Department has inaugurated a policy which 
may bring about in a few years the corn - 
plete elimination of the arc transmitters now 
in use in its high power stations. The first 
transmitters used in the Navy's stations were 
of the spark type which radiated a discon- 
tinuous or damped wave. These were re- 
placed by the present type of arc trans- 
mitters which were a great improvement and 
gave greater effectiveness in providing com- 
munication because they radiated a continu- 
ous or undamped wave. The tube trans- 
mitters, however, are now displacing the arc 
transmitters because, among other reasons, 
of their higher efficiency and lower operat- 
ing cost. 

TO REDUCE INTERFERENCE 
TRANSMITTER 

In adopting the tube transmitter the Navy 
officials were influenced by a desire to re- 
duce the interference to broadcast listeners. 
The arc transmitters have always been a 
source of interference, producing arc "mush" 
and harmonics. This did not matter so much 
before the advent of broadcasting. Now, 
however, due to the rapid growth of broad- 
casting, conditions are different and the Navy 
Department is co- operating with the De- 
partment of Commerce to clear the air of 
interference for the benefit of broadcast 
listeners. For example, the Annapolis sta- 
tion, the highest power Government station, 
located a few miles from Washington and 
Baltimore, is shut down two hours every 
evening from eight to ten o'clock in order 
to clear the air from interference in that 
area. The Annapolis station has two arc 
transmitters, each rated at about 300 k.w., 
and except for the daily silent period it is 
in nearly continuous operation, communicat- 
ing with various European and South Amer- 
ican countries as well as the Navy's Pacific 
Coast stations. With a tube transmitter of 
equal range installed, the station could be 
operated 24 hours per day, due to the free- 
dom of the tube transmitter from "mush" 
and harmonics. On account of the long 
wave -length used, which is approximately 
10,500 meters, broadcast listeners would be 
entirely unaware that it was in operation 
because their receivers would be tuned only 
for short wave -lengths. 

ADVANTAGE OF TUBE OVER ARC 
Before asking for bids on the new trans- 

mitters, a careful study was made of the 
high power station at Annapolis. Here the 
Navy's largest arc transmitter is located, 
rated at 300 kw. input to the arc. A com- 
parison was macle between this arc and the 
proposed tube transmitter, which revealed 
some rather startling information. For in- 
stance, it was found that the 80 kw. tube 
set would deliver more current to the an- 
tenna and would have a greater communica- 
tion effectiveness than the 300 kw. arc has 
at present. It was found that even after de- 
ducting as an operating charge the cost of 
the vacuum tubes used, the tube set would 
pay for itself through the saving in power 
hills alone in less than four years. This 
is brought about by the fact that the tube 
transmitter, due to its higher efficiency, draws 

/((J ParLJ 
RCEPTION may mean anything 

from the satisfaction of hear- 
ing local and distant stations loudly 
and clearly to straining your nerves 
trying to make out weak distorted sig- 
nals. You can get reception with any 
sort of tube control, but what a dif- 
ference. Fil-KO Parts will make! They 
assure scientifically correct control 
faultless radio reception- which 
means all the stations you ever re- 
ceived -and others you never heard 
before -come in loud and clear re- 
gardless of distance or wave length. 
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Fit -KO Resistor across your A. F. trans- 
former assures better reception. Adjust 
it for greatest volume and least dis- 
tortion. FilKO Resistors are also used in 
resistance coupled amplification. Resist- 
ance read in ohms through panel peep- 
hole. (Baseboard mounting and brackets 
for transformer terminals furnished). Re- 
sistance element has same good qualities 
as that of Fil -KO Leak. Individually cali- 
brated. 5,000. 250,000 ohms. 

FÌ L KO-LEAIC " 1" reT 

\\ 

e 
individually 

calibrated 
In m98. 

in Canada 
,Yz90 

Fa -KO Stat helps you get greater 
distance, louder signals, sharper 
tuning, freedom from tube noises. 
It is the only rheostat that enables 
you to get maximum audibility 
with any type of tube in any hook- 
up. The improved model is fitted 
with battery switch that attaches to 
mounting screws. Distinctly signals 
on" and "off ". Enables you to 

break circuit without changing 
adjustment. 

KO -swn 
CIENTIFICALLY C -RRECT 
A" BATTERY SWITCH. 

Simple 
Sturdy 
Sure 

nuBroru 
1030.147111C- 

FI KO 
RESISTOR 

SCIENTIFIC/f.LY CORRECT 
INE WIDUALLY 
CALIBRATED 

PI OHMS 

21Öada 

Fil-KO Leakwill clear up distortion 
and increase volume. You can log it. 
Each one is individually calibrated 14 
to 5 megohms (operating range of all 
tubes). Set it for specified resistance 
and adjust it forbest results. Resist. 
anceread in megohms through panel 
peep -hole. (Baseboard mounting 
furnished). Resistance element con - 
stant ,accurate, not affected byatmos. 
pheric conditions, wear or jarring. 
Assures smooth, gradual control 
of resistance and correct grid bias. 

When you buy a Fil-KO -Part for Radio, 
you secure apparatus approved by leading 
Radio Authorities, that is scientifically 
correct and unconditionally guaranteed 
to give satisfaction or, as in the case 
of the Fil- KO- Lightning Arrester, is 
backed by a cash guarantee. 

The "DX Booklet' on`improved ReceptionT hrough 
Scientific Tube Tuning" sent on receipt of 2c postage. 

Address all mail to Dept. RN -325 at Harrisburg. 

wit District Sales Offices 
Fl¡NEW YORK 342 MADISON AVE. 

CHICAGO MANHATTAN BLDG. 
ST. LOUIS 9i50LIVE ST. 

MADE AND CUARANTEED BY 
District Saks Offices \ \(`t't't'7'III'JJJJJJJJJi))) 

DX INSTRUMENT Co ) SANPRANCISCO648HOWARDST. 
o &BBIaBURC - PEVNCY, tM4L SEATTLE 1M SPOKANE ST. - 

TORONTO OTT) H[3.L CO. 

FI L-RU-AYTÉR 
SCIENTIFICALLY CORRECT 

/RADIO LIGHTNING ARRESTER. 

With the 
$100 
Quarante 

RADIO TUBES 
REPAIRED 

Li and 
new 

ke W200 guaranteed. 
ALL TYPES. 

Mail in your burnt -out or broken tubes. Satis- 
faction guaranteed. Prompt service on mail orders. 

OHIO RADIO SALES, Dept. R 
723 ROSE BLDG, CLEVELAND, OHIO. 

\:he New 

MU-RA DECEIVER 
MÄ =20 

The Last Word in Radio 
Write for Literature 

MU -RAD LABORATORIES, Inc. 
801 Fifth Ave. Asbury Park, N. J. 

36 PAGE RADIO BOOKLET 
FREE 
It tells how you can become a Radio 
Mechanic or Radio Operator through 
our Home Study or Resident School 
courses. 300, students last year. 

Send today for book. Enroll now. 

Y.M.C.A. RADIO INSTITUTE 
158 E. 86th St. New York City 

e. 

GO into the RADIO BUSINESS 
We specialize in Equipping New Dealers with 
entire stock -advice free. 

Send for Our Radio 
CATALOG & BARGAIN LISTS 

Wholesale Only 
MANHATTAN RADIO COMPANY 

112 Trinity Place New York City 
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No. 41 -About 3/4 actual size. 

How strong are 
your dry cells? 

You can't tell by looking at 
them. But this Nagel Ammeter 
will give you the amperage in a 
second ! 

A new "A" dry cell should de- 
liver about 35 amperes on short 
circuit. It will continue to give 
satisfactory results until the read- 
ing drops to about 15 amperes. 
Below this point no radio set can 
be operated satisfactorily. 
Buy a Nagel Ammeter -not a new 
venture for this firm which has been 
manufacturing measuring instru- 
ments for years. Over 6,000,000 
are in daily use on automobiles of 
every make. 

See your dealer or write The 
W. G. Nagel Electric Company, 
Toledo, Ohio. 

DRY CELL TESTERS AMMETERS 
HIGH-RESISTANCE VOLTMETERS 
00 VOLTAMMETERS BAKELITE 
HOT MOULDED INSULATIONS 

Moore Original 

RADIO- 
DEMON 

Not new, but proven the best "All WaVe Tuner" of "'em" all. Ask any user. 
NEW YORK to FRISCO clear as a bell 
The only one control tuner, 200 
to 600 meters. complete with 
hook-ups mailed anywhere. O® 
Write us today for our Big Monthly Wholesale Radio 
Catalog which quotes you "direct -to- consumer" prices 
and is mailed to you monthly. 

ELECTRIC SERVICE ENGINEERING CO. 
Dept. Radio N. 337 W. Madison St. Chicano. 111. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 

only approximately 150 kw. when the send- 
ing key is depressed and only about 20 to 25 
Ic.i. when the key is up, which is estimated 
to be about two -thirds of the time. This 
is in marked contrast to the arc transmit- 
ter which consumes around- 300 k.w. or twice 
as much power, and this consumption is for 
all of the time that the arc is in operation, 
regardless of whether the key is up or down. 
The only energy consumed by the tube trans- 
mitter when the key is up is for lighting 
the filaments of the tubes. 

Other points in favor of the tube trans- 
mitter are its simplicity and ease and quiet- 
ness of operation. The arc must be man- 
ually started. It is generally operated con- 
tinuously for considerable periods because 
it is impractical to shut it down fora few 
minutes at a time. It requires cooling water 
at about 30 to -35 pounds pressure, whereas 
the tube transmitter needs only about one - 
fifth as much water and only five pounds 
pressure. 

The arc transmitter has approximately 60 
relays, all of which operate simultaneously. 
These relays must be maintained in good 
condition, contacts renewed frequently, and 
kept in accurate adjustment. If the ad- 
justment is not perfect, a ragged signal is 
the result. The relays are very noisy in 
operation: All this is far different in the 
tube transmitter, which has only one very 
small high speed relay, carrying practically 
no current and having no sparking at the 
contacts to destroy them quickly. The tube 
transmitter is quiet in operation, the only 
noise being the running of a small motor 
generator set which is used to light 
the filaments. The tube transmitter can be 
easily arranged for remote control, not only 
of the keying, but also of starting and stop- 
ping. This means that the operator in the 
Navy Department's communication center in 
Washington could have complete control of 
the transmitter at Annapolis, some 30 miles 
away. 

ARC EMPLOYS TWO WAVES 
The present are transmitter at the Annap- 

olis station has a compensating wave, thus 
utilizing two communication channels. The 
keying of the arc transmitter is effected by 
short -circuiting a portion of the antenna 
loading inductance, thus changing the wave- 
length a few meters. The wave -length is 
one value when the key is down and another 
when the key is up, but the transmitter is 
radiating energy all the time. The tube 
transmitter only utilizes one communication 
channel and only radiates when the key is 
depressed. With the present congestion in 
the ether and the limited number of com- 
munication channels which are available, this 
becomes an important feature. 

The 80 k.w. tube transmitter is of the 
latest type, using a 6 -phase vacuum tube rec- 
tifier to furnish direct current power at. 
15,000 volts, 7.5 amperes for the plates of 
the oscillator and amplifier tubes. The rec- 
tifier operates from ordinary commercial 60- 
cycle, 3 -phase power. This alternating cur- 
rent is first stepped up to a high voltage by 
means of a transformer and then, passing 
through the six kenotron tubes, is converted 
to direct current power. A suitable filter, 
consisting of condensers and a reactor, is 
used to smooth out the ripple in the rectified 
current. For the transmitter proper, the 
master oscillator power amplifier circuit is 
used in conjunction with a tank circuit to 
insure the elimination of harmonics from 
the radiated output. The master oscillator 
uses a single tube which generates the radio 
frequency power. This power is then fed 
into the power amplifier which consists of 
several pairs of "push- pull" units operating 
in parallel. These "push- pull" amplifier 
units are exactly the same in principle as 
the smaller units now popularly used in a 
number of radio receivers and power am- 
plifiers for loud speaker work, the only dif- 
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ON ONE TUBE 
BIG FREE BOOKLET tells the story. Cali- 
fornia users of CROSS COUNTRY CIRCUIT 
hear Atlantic Coast, Canada, Cuba, Mexico and 
Hawaii. Atlantic Coast users hear England to 
California. Our new plan makes this set easiest 
and cheapest to build. One hour puts in opera- 
tion. One tuning control. No soldering. Any 
Novice can do it. BIG BOOKLET FREE or 
complete instructions for 25c stamps or coin. 

WHAT USERS SAY 
EAST -Am more than pleased with the parts 
ordered from you. The first night I hooked it 
up and received Omaha. Since then Minne- 
apolis and Los Angeles. It works better with- 
out amplification than most sets with two 
stages. -Donals, S. C. 
WEST -I am sending you a list of some of the 
stations heard on one tube: WSB, WGY, 
KDKA every night. PR"X, WWJ, WTAM, «'LW every night. CFAC, CIJCB. Not long 
ago I purchased another set of parts from you 
and first night got WGR, Buffalo, and KDKA. 

-lone, Calif. 
NORTH -Received coils OK today. If I have 
same results with these that I had with last 
will be wanting more. I am 1,500 miles from 
nearest station and have picked 56 to date. 
Chicago, Havana, Mobile, New Orleans and 
TWO IN ENGLAND. Lunenburg. Canada. 
Vesco Radio Sh® BOX RN -117 

P OAKLAND, CALIF. 

otc,\'t ly,14/ / 
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Real Low Loss Coils 

from the closest coupling to 
movement. 
Low Loss Tuner, TR -2 PRICE $3.00 

STAFFORD RADIO COMPANY 
Medford Hillside, Mass. 

Samples of Key to the Air items will be forwarded to 
established dealers and jobbers for inspection. 

FOR RELIABLE 
RECEPTION! 

Low Loss Variable 
Inductance Unit 

The Spiral Banking 
used in this Tuner 
gives low loss effi- 
ciency and high in- 
ductance salue. The 
windings are so 
mounted that Iiey to 
the Air coils of oth- 
er inductance volume 
may be substituted. 
The mechanism of 
th e Tuner control 
moves the windings 

00° with 180° of dial 

Sharp Discounts 
On Standard QoalityParts 

Every dealer should have our 
big bargain catalog showing 
hundreds of standard radio parts, kits and knock -down 
sets. Same day shipments. 
Write for free catalog now on 
Your letterhead. CATALOG 

WESTERN RADIO; 
138FtLA3ME S Dept3.2CI-3ICAGO 

10 cents will bring one can of ALLEN 
SPECIAL RADIO SODERING PASTE 
if you mention this advertisement. A limited 
number of booklets on "How to Soder 
Radio Sets" will be given free to early 
replies. 

L. B. ALLEN, Inc. 
4564 N. Lincoln St. 

CHICAGO, ILLINOIS 
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ference being that in this case the output is 
several thousand times that of the "push - 
pull" amplifiers used for receiving work. 
The power output can be easily controlled 
either by reducing the plate voltage or by 
cutting out pairs of the "push- pull" amplifier 
units. Either way keeps the efficiency at a 
high percentage, notwithstanding the reduced 
output. 

The tubes used are the 20 k.w. metal -type 
water -cooled, known as Radiotron, Model 
U -207. 

How Radio is Lifting the 
Level of American 
Women's Cookery 
(Continued from page 1635) 

unused to American ideas, and coming from 
parts of Europe primitive in ideas of cook- 
ery. They are learning modern cookery by 
radio with splendid results in home nutri- 
tion. This kind of Americanization is practi- 
cal and productive and will be reflected in 
better national health. 

Millions of American -born lvomen, espe- 
cially in the South and Nest, are woefully 
lacking in knowledge of food preparation - 

and family feeding, and are bearing over the 
radio, perhaps for the first time in their 
lives, how to feed a growing child properly. 

I am an enthusiastic "radio fan," therefore, 
not alone because I like to amuse myself 
with radio music, but because I realize that 
women are going to benefit far more than 
men from radio; it does so much to end 
their isolation. And, as I have indicated, 
radio does much more than merely bring 
music to women in their homes, it brings the 
greatly needed up -to -date trade knowledge 
of their chief profession of cookery, home- 
making, child- raising, so vital to any 
Nation. 

I sincerely hope, and fully expect, that 
radio is going to lift the level of woman's 
intelligence; lift the level of American cook- 
ery to a point where we need not be,quite so 
ashamed of it as now, and lift child health 
to a higher point. Radio, and radio alone, 
has the magic power to do this, by its anni- 
hilation of distance and other barriers to the 
cars and attention of American women in 
those sections where advantages are few, 
reading scant and knowledge low. It should 
be good news to the American now that 
American wives are going to be better cooks, 
thanks to radio I 

Marconi's Radio Beam 
Transmitter 

( 
Corfinued f page 1625) _, 1 111111 111 11 ,,, , ,,,,1,, .,,,,.1,1,111, ,, = 

in other words, very great distances are not 
obtained in daylight. 

BEAM AND HIGH -POWER STATIONS 

From these considerations it will be seen 
that beam stations working between fixed 
points may be able to exchange as many 
words in 24 hours as high powered stations, 
and as the capital cost of the beam station 
should be only about an eighth of the large 
station, and the running expenses also much 
less, it is obvious that this new system of 
communication has great possibilities. 

On the other hand, the fact that the high 
powered stations can transmit to any part 
of the world at any time during the 24 
hours is obviously a point of great im- 
portance. 
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for your radio 
FROST-RADIO Accessories add 
you will get from your re- No. 
its operation easier and the 

Type it greater than would be the 
apparatus used. $100 

You can select any of 
these or other items of 

RADIO from the store OF 
of your neighborhood 
dealer with a certain r/ 
knowledge that you will 
find the apparatus of the 

. highest quality and full 
value for the price you PAN 

Unit. 10 y 
switch, switch, 

pay. $5.50 p y and 
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FROST- RADIO 
-TAB JACK SWITCHES 

with 
finny mode jack 

ter. on- and -off Plate 
Pointer. 

it 
! I t FROST RADIO 

- 
.# 

f FROSTRADIO 
AERIAL PLUG AND 
May be mounted on top 
with loop em. 

$1.50. 
0. 

A popular item. $1.60. 

MUSSELMAN Selective 
An aerial that increases 
tivity of any set. 

Antenna. 
the selec- 

75 feet, $5.00. LOOP 
48 -page cat- JACK. 

of set, 
= plug. ' = alog FREE 

4 ! on request 
write today for your 'al 2 copy of our 48-page 

FROSTRADIO t' catalot of all items. 
GROUND CLAMP. Adjustable to See yotir dealer for the 
pipes of varying size. Ground wire merchandise. 
easily connected. 30c. 

' 
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_ FROSTFONES 

FROST-RADIO 
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FROST -RADIO EXTENSION CORD. A _vandy means of 
connecting set to 
Comes in con- enient 

H ERÌ 
314 -324 

6 
NEW YORK 

loud speaker, 
lengths. 

)Ì 
WEST 
CITY 

even when vilely separated. 
$2.00 and up. 

'T Its FROST, Inc. 
SUPERIOR STREET, CHICAGO 

CLEVELAND KANSAS CITY LOS ANGELES 

TUBES REPAIRED 
Burned out filament or broken bulb -send the tube 
to us. We guarantee it against defective workman- 
ship; saute as a new tube. 

Ali Work Done in Our Own Laboratory 
We are not agents hut men and operate a 
'oily equipped tube factory manned by ex- 
,erieneed tube experts. Our work is, therefore, 
superior and you are certain of satisfaction. We 
;uarâotee to return genuine element to you. Nett' 
thus bulb put on in every instance, insuring correct 
:acuunt and proper "hardness" for the type of tube. 
rubes returned parcel post C. O. D. Send yours 
m today. 

EXPERIMENTERS! INVENTORS! 

If yol purposes, outline your needs to us and we will quote 
desire any particular high vocusm for any 

quote 
roil. We have complete equipment for filling any needs YOU 
nay bare. 

CHICAGO ELECTRIC DEVICES COMPANY 
Established 1920, 70 E. 22nd St., Dept. 16, Chicago 

DEALERS! 
Write For Discounts on 

BURNS FEDERAL 
BREMER -TULLY FROST 
ACCURATUNE DUBILIER 
DAVEN SHAMROCK 

and Other Standard Lines 

PRAIRIE STATE RADIO CO. 
39 W. Adams St., Chicago, I1í. 

Insure your copy reaching you each month. 
$2.50 a year. Experimenter Publishing 

Subscribe to Radio News - 
Co., 53 Park Place, N. Y. C. 
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improve- 
ment 

MARCO 
SHUR -GRIP jacks - 

with hooked terminals -make 
set construction easier -short 
circuits impossible -and leak- 

proof connections permanent! 

Formica insulation thruout- 
heavily nickeled finish-ster- 
ling silver contacts -five 
t; pes -óo cents to $l.00 -. 
and mighty well worth the 
difference 
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GRIP 
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RAD I ON 

Radi on 
Built -in 

Horn 

1Ihe Supreme Insulation 

DIALS 
Radion is acknowledged to be the 
ideal material for insulating the 
control of radio instruments for 
panel mounting. Radion Dials 
are unexcelled in design, quality 
and high finish. All sizes and 
patterns, with knobs to match, 
black and mahoganite. Write for 
catalog of Radion Products. 

Dealers : 

Write for our proposition. 
AMERICAN HARD RUBBER 

COMPANY 
Dept. A -3, 11 Mercer St., 

New York City 
Chicago Office: Conway Building 
Pacific Coast Agent: Goodyear 

Radian Rubber Co., San Francisco - 
V-T Sot'- -t Pertt +nil 
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The Life and Work of 
Lee Deforest 

' (Continued from page 1637) 
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began rolling into every crack and crevice of 
the little craft and at the same time the high 
tension currents began to flit merrily about 
over the gear. Every time a deckhand 
reefed a hawser he received a goodly frac- 
tion of it. Everyone, it seemed, became 
possessed of a sudden inclination to quit 
work. Those who stayed by the ship acted 
as if they had been fed on catnip. 

But the races went on and the brick 
schooner was declared in wireless circles 
winner by a foul. The Marconi Company, 
having no recourse to an interrupter, 
struggled along as best they could through 
the terrible interference. 
ENGLISH POST OFFICE DEPARTMENT 

CALLS FOR A DEMONSTRATION 
DeForest came out of the tests with fly- 

ing colors. Sir Thomas wrote him a cordial 
letter and set out again for his native 
shore. And evidently he meant the praise 
incorporated in it, for it was only a short 
time after the conclusion of the races that 
the DeForest Company received an invitation 
from the Post Office of Great Britain asking 
for a test of their apparatus, looking toward 
the establishment of a continuous service 
between England and Ireland. 

DeForest, of course, was intensely grati- 
fied. England was the home of Marconi, 
and had been the scene of the first real 
experiments in wireless telegraphy. All 
aglow with his dreams, he picked up all the 
spare apparatus to be found and with his 
faithful assistant, Horton, set sail on the 
Majestic in October, 1903, for London. It 
was his first trip abroad, but he was too 
busy to enjoy it as he should have liked. 
All during the first part of the trip he was 
making tests. He and his assistant fitted 
out a small receiving station on the giant 
steamer and kept a constant lookout for 
signals from the various coastal stations. 
For 140 miles out to sea they kept in touch 
with the homeland, then all contact was lost. 

Arrived in London, they had only a couple 
of days to themselves. The remainder of the 
time was spent in making the necessary ar- 
rangements with the London representative 
of the DeForest Company, and in looking up 
the proper members of the English Post 
Office. As soon as possible they set out for 
Holyhead, Wales. An English assistant, 
Fred Cornish, went with DeForest to Holy- 
head, Wales, and Horton took himself 
across to Dublin to establish the cross - 
channel station. A couple of old second- 
hand gas engines were purchased and 
forced into service. The Holyhead station 
was housed in an antiquated coast guard 
!shelter above the Holyhead Light on top of 
la cliff which rose a sheer 600 feet out of 
the sea. The mast was erected, but the 
ground net had to be anchored to the rocks 
and the radio apparatus hauled up by main 
force. 

Those who have not experienced a bleak 
winter on a high, unprotected English head- 
land, where the Atlantic gales have full 
sweep, will have a difficult time picturing 
the hardships under which this station was 
erected. The weather was so damp that 
great difficulty was found in insulating the 
high voltage currents inside the station and 
on the antenna. 

THE IRISH SEA SPANNED 
But the work went on apace. In the face 

of the dampness, the condenser jars had to be 
immersed under kerosene to keep them from 
constantly breaking down. But within two 
weeks the official trials were ready to start. 
It was half with a sinking heart for fear that 
the signals would not come through and half 
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The `DAV E 10 
RESISTANCE COUPLED 

AMPAR KIT 

The wave of public opinion In favor of Resistance Coupled Am- plification is firmly established. The 
DAVEN RESISTANCE 

COUPLED AMPLIFIER KIT 
is the most ideal for the Home Set Builder to use. 
Supplied in 3 or 4 stage Kits with- out Sockets and Condensers. 
Buy of your dealer, the "RESISTOR 
MANUAL." It's full of informa- 
tion on Resistance Coupling. 

Price 25e. 
DAVEN RADIO CORP. 
"Resistor Specialists " 

Newark, New Jersey 

No. 57 

"A" and "B" I 

Battery 
Voltmeter 

7%y and 150 Volts 

$10.50 
(Also Other Ranges) 

Run -down and poor batteries 
cause over 60% of radio trou- 
ble. Batteries should be tested 

often. 

Ask your dealer or write for our 
15 -A Radio Catalog. 

Jewell Electrical Instrument Co. 
1650 Walnut St., Chicago 

REBurio YOUR. RADIO 
. Mul. -c that will 

c a SUPkRHETERODYNEnotrepmt 

Get Aberdeen, Madrid, Havana, Mexico City, Los 
Angeles on loud speaker, with indoor loop. Tune out 
local stations at will. Enjoy 100 per cent reception. 

Pinkerton has simplified Superheterodyne so that a 
twelve year old boy can build it. His matched and 
balanced transformers and oscillator coupler are called 
"the heart of Superheterodyne." They make a set that 
Is unbeatable -think of it -one that is without har- 
monies -no station comes in twice on the dials. 

SIXTY DAY TRIAL OFFER 
Simply send a two dollar bill as a deposit and receive 

Pinkerton Life -Size Plans and Photos 
complete with A.B.C. instructions, by return mail. 
They are sent on approval. They are not sold until you 
see them. Then if not all you expected give them right 
back to the Postman and your deposit will be returned. 
without question, immediately. 

If you accept this offer, and find the life -size plans, 
photos, and complete directions as represented, you will 
be entitled to purchase the Pinkerton Heart of Super- 
heterodyne, four matched and balanced transformers and 
oscillator coupler, regularly selling at $32.50, for only 
$23 additional. 

Send name, address and $2 bill today. 
THOMAS N. PINKERTON, President 

PINKERTON RADIO CORPORATION 
Superheterodyne exclusively. 

1834 Broadway New York 
Cut out this offer. Free booklet. 
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in a mood of the sheerest exhultation that 
DeForest retired the night before the day 
assigned for the tests. 

The day dawned a fair one. The opera- 
tors went to their posts and the tests began. 
From the first No. 1 to the complete signa- 
ture of the last message and the operator's 
gn, everything came through booming. It 
was too much. There was the inevitable 
anticlimax. DeForest went to an inn, en- 
joyed a flagon or two of good old English 
ale and then sought a Clark corner to pour 
out his feelings to his diary. 
THE POST OFFICE OFFICIALS CHANGE 

THEIR MINDS 

Next morning, back to the high hatted 
authorities of the British -His _Majesty's= 
Post Office Department and to explain 
to them the wonderful little gadgets 
which flashed intelligence across the space 
of the waters between Old England and the 
Emerald Isle. 

The authorities, high hatted, of course, 
came and saw and marveled, but did not 
purchase. They were of the opinion that in 
spite of the fact that the English Marconi 
Company had never been able to even ap- 
proximately duplicate the feat, the time was 
certainly near at hand when they would 
(particularly since a Yankee had shown 
them how) and in view of these cir- 
cumstances it would hardly seem fitting 
for representatives of His Majesty's gov- 
ernment to purchase American -made appa- 
ratus in preference to home -made products. 
So they desired to wait a time and hold the 
matter of the DeForest Company's offer 
under advisement. They would let the Lon- 
don representative of the American firm 
know of their decision shortly. 

And in the meantime the Russo -Japanese 
war had made its entrance. 

One of the assistants coming back from 
Dublin to meet the others and take passage 
with them had just enough money to pay his 
passage home. The London agent could 
not obtain any more funds from the home 
company in America, and so the operator 
simply fell to the best expedient under the 
circumstances. He went to bed in his inn 
and stayed there until DeForest called for 
him. He told them that if he had moved 
about he would have found it necessary to 
eat, and that if in the event he had eaten he 
would not have been able to remove his 
luggage from the inn to the boat. 

DE FOREST MEETS LIONEL JAMES 

On the boat once more they felt better, 
since they were headed toward home, and 
with the priceless satisfaction of knowing 
that once more, they had won -had accom- 
lished the task they had set out from 
America to accomplish and had shown the 
Britishers a few Yankee tricks they could 
not equal, and had beaten then at their Own 
game. The second clay out they found 
that Prof. Reginald Fessenden was on the 
boat as a fellow -passenger -they were mak- 
ing the return trip on the Majestic, too - 
but he was not afire with cordiality, since 
he claimed that the DeForest Company 
had made pretty free with his electrolytic 
detector in equipping their commercial sets. 

However, DeForest and Horton had 
found Captain J.ilnel James listed on the 
passenger roster. And while in London, De- 
Forest remembered, he had read several 
accounts in the Times written tinder the 
name of this sanie James carrying the nota 
lion "our chief war correspondent, shortly 
to depart for the seat of probable naval tva'-- 
fare between .Russia and Japan." 

Immediately DeForest saw his chance. A 
word and a shilling to the steward changed 
his dining table to the same one to which 
Capt. James was assigned. Another visit 
placed their deck chairs adjacent. Before the 
Tourney was half done DeForest had Lionel 
James a thorough convert to the possibilities 
of wireless -the American DeForest wire- 
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The 

ekko 
Broadcasting Station 

Stamp Album 
Begin collecting ekko stamps today! 

Here's just what you have wanted 
for along time -a convenient, per- 
manent and authentic means of re- 
cording all the stations you have 
heard over your set. 

The Ekko Broadcasting Station 
Stamp Album contains spaces for 
the beautifully engraved stamp" of 
each of all the recognized stations 
in the United States and Canada - 
more than 550 in all. With the al- 
bum are furnished PROOF OF RECEP- 
TION CARDS. You send these cards to 
the station, together with facts that 
prove you have heard their broad- 
casting and 10 cents to cover the cost 
of verification and mailing. The sta- 
tion then sends you its Ekko Stamp 
as verified proof of reception. You 
then paste the stamp in your album. 
From the Ekko Album and the 
stamps pasted in it you can tell at a 
glance what stations you have heard. 

The stamps are beautifully en- 
graved in different colors. 
Each station has its own stamp 
showing call letters. The al- 
bum is 9%x11 inches, hand- 
somely bound in a two color 

cover. It contains 96 pages with 
spaces for stamps of all recognized 
stations in the United States and 
Canada, arranged alphabetically by 
states and call letters. Contains also 
a convenient log and a i alphabetical 
list of official names and other inter- 
esting features of call stations. 

Think of how much fun you can 
have showing your friends your al- 
bum and proving to them at once 
how many stations you have heard. 
And think of how much more fun 
you'll have collecting the stamps 
themselves. Most of the important 
broadcasting stations in America are 
already furnishing Ekko Stamps to 
their hearers. Although the game 
is still new, over 25,000 radio fans 
throughout the country are already 
enjoying this fascinating hobby. 
Many Ekko Album Owners already 
have more than 100 stamps pasted 
in their books. 

You too can join this new 
radio game that is sweeping 
the country. Buy your copy of 

Sao 75 the Ekko Album and begin 
, 2.5O in Canada collecting Ekko Stamps today. 

Price 

For sale by radio dealers and bookstores everywhere. 
If your dealer cannot supply you, sent direct, post- 
paid, on receipt of price. Money back if not satisfied. 

THE E K K O COMPANY . 111 West Monroe Street . Chicago 

DX 
"mush y "n 
BO OKLET 

on "Tube C o n t r o 1" tells 
how to bring in distant sta- 
tions clear and loud. Just 
drop a post card to 

UNITY MFG. CO. 
224 N-th Halsted Street. 

CHICAGO, U. S. A. 

The New PARAGON Radio Receivers 
Introducing the new non -radiating Paradyne 
Circuit, new .simplified tuning, and new low 
Prices. Write for Folder 

ADAMS -MORGAN CO.. Inc. 
Is Alvin Avenue Unner Montclair. N. J. 

The New Improved 

HARP 
TUBES 
6 Volt Detector ..$1.50 
6 Volt Amplifier.. 1.75 

Regular price $3.75 
Every tube guaranteed new 

and perfect 
Better than the best! 
ROYAL MFG. CO. 

Dept. 3 
206 Broadway, cor. Fulton St., New York 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year 
Experimenter Publishing Co.. 53 Park Place. N. Y. C. 
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CUT YOUR 
"B" BATTERY COST 

SERVICE 
Rechargeable "B" Batteries 

in all- rubber cases 
Rubber ease prevents leak- 
age or short circuiting. 
Rechargeable from any 
A.C. or D.C. line. Will 
last for years with ordi- 
nary care. Shipped dry - 
charged and ready for use 
after acid is added. 

50 
VOLTS 

100 
VOLTS 

125 
VOLTS 

$5.50 
$10.00 
$12.50 

Service "A" Batteries 
Indestructible rubber case. Two 
year guarantee. 
6 
80 -100 amp. hr. .. $14.00- 
6 volt. 
100 -120 amp. hr..16.00 

SERVICE 
Double -Duty 
CHARGER 

Charges 6 -volt A or Auto Batteries or 
up to 125 -volts of B Battery IN SE- 
RIES. Easy to use. Noiseless in oper- 
ation. Very efficient. 

Complete with Bulb $14.50 
SERVICE BATTERY CO. 
704 East 102nd St. Cleveland, O. 

SERVICE BATTERY CO. 
OF CANADA 

131 Roncesvalles Ave., Toronto, Ont. 

VLT OS $7.7.7 VOLTS 14.50 VOLTS17.00 

42 DX STATIONS 
IN ONE NIGHT ON A 

THURMAN COIL 
Writes One Fan 

17 STATIONS on 
24 NOTCHES OF THE DIAL 

Writes Another 
A three circuit tuner built on the prin- 

ciple of a neutroformer. 
Send 2c stamp for free hook -up or send 

$5.00 and your dealer's name for coil and 
hook -up. Money refunded if it isn't the 
best you've ever used. 
Jobbers - Dealers: -Some territory still open. 

Radio Requirements Co. 
70 -72 N. Second St. Philadelphia, Pa. 

Balloon Aerial for peak reception on the week -end 
etc. Period of flight 18 -24 hours. Price complete 

,$5.00 plus postage. Shpg. wght., 3 lbs. Includes in 
structions, large reel, hydrogen apparatus with cal 
cium chloride drying tube and three 30 -inch pare 
rubber balloons. Everett Scanlon, Lakewood. R. I 

Has been approved for experimental purgo. 

less. Fessenden did not have a chance to 
even make the acquaintance of the famous 
war correspondent. Before the boat had 
passed quarantine James had concluded pre- 
liminary arrangements for equipping his 
dispatch boat in Japanese waters with wire- 
less telegraph apparatus from which he 
might send his dispatches to the cable office 
on shore. He was headed for Port 
Arthur and judged that, from the conditions 
existing at the time, an independent observa- 
tion post would probably be the safest. 

James was also to cover the coming con- 
flict for the New York Times. The Lon- 
don and the New York papers got together. 
Capt. James had no time to spare ; he took 
a train immediately for Seattle, but not 
until he had thoroughly "sold" his wireless 
idea to Mr. Hooper, New York representa- 
tive of the London Times. 

Hooper and the business men of the De- 
Forest Company then concluded the ar- 
rangements. DeForest was to equip the 
boat, furnish the operator and the land sta- 
tion and set the whole arrangement in good 
working order and keep it in that condi- 
tion. In return, the papers would meet all 
the assembling and dismantling expenses, the 
salaries of the operators and a fixed rent for 
the use of the apparatus. DeForest did not 
have any spare apparatus. There was only 
one course. He immediately cabled Cornish - 
Cornish had been an assistant during the 
Holyhead -Howth tests -to take the appa- 
ratus used there out of storage and to bring 
it along with himself to New York by the 
first boat. Cornish did it -with the aid of 
a helper and many bottles of stone ale. 
James had not been gone 10 days when 
Cornish arrived. Two of DeForest's most 
trusted operators, Pop Athern and Harry 
Brown, were placed on a chartered express 
car filled with equipment and started for 
Seattle and the Orient. They just caught 
the last ship from Seattle, which would 
reach Yokohama before James left on his 
boat for a three m onths' cruise. Within a 
week after their arrival the shore station 
was being erected. At the Chemung, China, 
end the only available material out of which 
the masts could be constructed was bamboo. 
The operator found a likely looking Chinese 
coolie boss and put him to work running up 
the masts. The difficulties seemed very 
great. Within two weeks gas engines were 
started and the press reports of the Russo - 
Japanese War were being forwarded through 
the apparatus of the American DeForest 
Wireless Telegraph Co. 

A NEW RECORD MADE 
While his first assistants were thus getting 

the war correspondent's view of life, DeFor- 
est himself was learning how the Pilgrim 
Fathers felt when they -had to arise in the 
early morning and light fires in the huge 
fireplace in a room 15 degrees below zero. 
He was at the tip of Lake Erie erecting a 
station. The spring was late and the weather 
bitterly cold. The masts had been raised and 
the engine installed. Here, as at most of 
the stations, a second -hand engine was used 
to drive the generator furnishing the alter- 
nating current for the transformer. On the 
cold mornings they invariably refused to 
work. This was the case at the Erie station. 

Another station was installed at Cleveland, 
180 miles west along the lake shore. After 
cutting through 18 inches of frosted ground 
to install the earth plates, and after count- 
less delays, the Buffalo station was put into 
operation. It worked beautifully. The 180 
odd miles of ground and water lying between 
the two stations were bridged and the com- 
pany had broken another record for long 
distance transmission. It was the greatest 
overland distance ever covered by wireless 
telegraphy up to that time, 1904. 

This success was partly due to the instal- 
lation of a complete tuning arrangement at 
the receiving ends. This consisted of two 
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Here's The Set For 
Real Radio Reception 

Selective! Distance 
Without Distortion! 

The Terlee Acme Reflex Receiving Set represents the 
last word -the best word in radio service. Read this 
evidence and use your own judgment. A Terlee Acme 
user in Philadelphia writes: "With local station on air 
at 395 meters, I received Cleveland at 390 meters with- 
out interference." Another user in Chicago living two 
blocks .from WLS (345 m.) received Springfield. Mass. 
(337 m.) without interference. Still another Chicago 
user gets Cincinnati (309 m.), Oakland (312 m.), Long. 
Island (316 m.) and Buffalo (319 m.) without inter- 
ference. Four Terlee Acme sets in middle west have 
authenticated European reception. All of the results 
stated above were secured on loud speaker with loop 
aerial! Scores of others report similar results. If you 
want selectivity with distance but without distortion 
from an easy -to -tune set, get a Terlee Acme Reflex 
Receiving. Set -there's nothing like it on the market. 
Results talk! And the Terlee Acme is a live conver- 
sationalist! Ask your dealer. If he cannot give you 
full information, spite as sending his name. 

JOBBERS -Write for details. 
Sales Agents: The Brannin Co., New York; Edgar S. 
Clark, Philadelphia ; L. C. Price & Co., West Hartford, 
Conn.; A. S. Detsch & Co., San Francisco. 

TERLEE ELECTRIC & MFG. CO., 
443 S. Dearborn St., Chicago, Ill. 
"Makers of Radio's Best for Better Radio Results" 

NOW 
-its the 
``SELF 
ADJUSTING 
RHEOSTAT 

No more guessing and uncertainty as to 
your tube filament voltage. AMPERITE 
inside your set, one for each tube, automati- 
cally gives just the right current to bring 
the most out of every tube. Simplifies wir- 
ing and operation. Increases set compact- 
ness. Lengthens tube life. Tested, proved 
and adopted by more than 50 set manufac- 
turers. The set you buy or build will not be 
up-to- the -minute in effectivenesswithout it. 

$1.10 Everywhere 
RADIALL COMPANY 

Dept.RN -8 50 Franklin Street, New York 
Write for 
FREE 

Hook -ups 

FEG. U. S. P.Y. OFF% 

means right amperes" 

-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 bass or panel mount- 
ing, complete v, th Freak- man Saper - Crystal 

At your dealer'., otherwise send porch..e price 
sud you will be supplied postpaid. 

CHAS. FRESHMAN CO., Inc. 
106 -71h Avenue, New York 
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double slide tuning coils in electromagnetic 
relation. One of them served as the aerial 
inductance and the other as the secondary 
inductance. ( See the accompanying illus- 
tration.) This was the first real adaptation 
of adjustable tuning to commercial radio 
apparatus. The principles of tuning had 
been known since the classical experiments 
performed by Hertz, but the various experi- 
menters in the practical branch of the art 
had never until this time discovered the real 
value of the adjustable tuned circuit, or how 
to take practical, operative advantage of that 
principle. 

EXHIBITION AT ST. LOUIS 
WORLD'S FAIR 

After the success of this overland opera- 
tion, in view of the glowing reports of the 
success of the apparatus on the Times' war 
excursion, DeForest decided that several 
demonstrations at the St. Louis World's 
Fair would be fitting, and ought to be 
profitable. 

So, as soon as spring macle its appearance, 
DeForest and assistants went off toward St. 
Louis. The concession space was granted 
and they started the erection of the several 
stations. One was installed on the center 
level of the Observation tower, the tallest 
structure on the exposition grounds, housed 
in a glass house so visitors would have a 
perfect view of all the working parts in 
actual operation. A second station, of 20 
kilowatts power, which was to be far ahead 
of anything heretofore attempted, was placed 
next to the Boer War exhibit. This instal- 
lation served as the high -power apparatus 
and established two records that lasted for 
a long time. After endless failures and 
other setbacks, this station was opened in 
September, 1904, and constant service was 
maintained thereafter with Chicago, Kansas 
City and Springfield, Ill., all during the time 
of the Fair. The record was the transmis- 
sion and dependable reception of overland 
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How's R min 
'Yon won't want 

to 
out of l " 

In fact, you'd be downright willing 
to get drenched by such a shower. 

You can bring it on yourself very 
easily -here's the secret: 

Tie rep with Hom mel, the helpful job- 
ber. He will sell you only material that 
is in demand. I-Iommel wholesales only, 
he will not compete with you because 
he does not retail to your customers. 
This also means that he will give you 
material even when it is scarce because 
he will net sell it over a retail counter. 
He is noted for prompt shipments and 
will give you liberal discounts and play 
fair with you at all times. 

Get these benefits -tie up with Rom- 
mel. His Encyclopedia of Radio Appa- 
ratus 256 -S is free for the asking and 
will help you. 

WHOLESALE EXCLUSIVELY 

fivamMEIL ̀ I3 1-«1 
929 PENN AVENUE HD!ME Ij-- PITTSBURGH, PA. 

federal Factory Facts 
THE plug is the key that un- 

locks the full possibilities of 
your receiver. No matter what 
you are getting off the air, you 
hear only what the plug lets 
through. 
Buy a No. 15 Federal Plug for 
your radio phones or loud speaker 
if you want to know what your 
radio set can give you. 
Buy a Federal Plug today -also 
take advantage of the other 130 
standard radio parts sold under 
the same Federal iron -clad per- 
formance guarantee. 

FEDERAL TELEPHONE MFG. CORP. 
Buffalo, N. Y. 

Boston New York Philadelphia Pittsburgh Chicago 
San Francisco Bridgeburg, Canada 

Tfp and sleeve are accurately 
machined to 250 /1000ths. of 

an inch insuring accuracy of fit 
ln jack. 

Seats with set screws to receive 

tip or spade of phone cords 

insure a positive contact. 

Tip and sleeve are given a 300 
volt breakdown test. Every plug 

must pass this test to qualify. 

Moulded bakelite shell 
of two pieces totally en 
closing terminals and 
affording operator a 
firm, yet convenient, 
grip. 

Nut for screw insert cannot be 
lost when plug is taken apart 

Loop to relieve connection 
terminals of strain. 

Drawing shows interim view of 
plug with one half of shell re. 

1 moved. 

tgirtacral 
Standard RADIO Products 
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TUBE 
BUDIO 

SET 
^mod 

ASSEMBLED 

10 DAYS 
FREE TRIAL Coast 

to Coast 
Direct from Factory to you at Less 
Than Dealer's Cost Marvelous 6 tube radio 

set Latest and most 
efficient TUNED RADIO FREQUENCY circuit. Approved by 
America'a Leading Radio Engineers and the Institute of 
Standards. Easy to operate. Dials can be logged. Tun in your 
favorite stations instantly, on the same dial numbers every 
time. No guessing. Mr. Howard, of Chicago, said, "While 6 
Chicago Broadcasting Stations were on the air, I tuned in 17 
out- oftown stations from 4oto 1,000 miles away, on my loud 
speaker, very loud and clear, as though they were all in 
Chicago." 

Description: !tube set. Comes completely as- 
sembled in beautiful mahogany 

cabinet, size 25x73¢x736. Has 2 stages Tuned Radio 
Frequency, Detector and 2 stages Audio Frequency. 
Equipped with the highest quality, approved Stand- ard low -loss parts. Genuine Bakelite Panel. Bake 
lite dials. Use any standard tubes and batteries. 

10 DAYS' FREE TRIAL 
Don't miss this cha'ce to buy this high grade 6 tube set 

direct from factory. Regular value $100.00. Ourfactory price 
only $313.50. Send no money. Sign and mail coupon. 
Pay only $38.50 when delivered, (plus amrdl transportation 
charges). Try it 10 days. If you are not delighted with results -if you do not consider it equal or better than any $100.10 
set, send it back and we will cheerfully refund your money. 

I METRO ELECTRIC CO. 
j 400 N. Michigan Ave., Dept. 14, Chicago, III. I 

fGentlemen: 
Ship me on approval your 5 tube long dis- 1 

tance radio set. I will pay $38.50 on arrival (plue trans- 
Iportation charges) with the understanding that if I am' 
not fully satisfied after 10 days' free trial, I may return 
it and you will refund my money. 

Name 

IAddress 

City 

12 Calls 
Sol Solid 

lie 

Rubber 

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 53.511. Regular 
Retail Price is $5.50. You save $2.00 by ordering 
NOW. A finer battery cannot be built than the. 

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 "1i" Bat- 
tery a new co,.ception of battery economy and periorm- 

H is a battery that pays fur itself in a few weeks- 
will last for years and can be recharged at a negligible cost. 
And you save 12.00 by ordering now. 

A Superior Battery sOitdiRttbbe rWCiatshe 

Has heavy duty 21 -8 in. x 1 in. s 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 

per e 

volts i tá.00 Pay Expressman 
n full with order. Send yeti order 

Iiii 
W and save $2.0Ós 

WORLD BATTERY COMPANY 
Makers of the famous World Radio A" Storage Battery 

1219 S. Wabash Ave., Dept. 75, Chicago, III. 

SAVE $2.00 BY ORDERING NOW 

OWN THE WORLD'S BEST! 
Sporting Goods, 

binoculars, telescopes, body armor, 
ultra modern arms, etc. Catalog B free. 

Pacific Arms Corporation, San Francisco, Calif. 

messages over 300 miles. Nothing like it 
had been done up to that time. 

DE FOREST APPARATUS AWARDED 
GOLD MEDAL 

Aside from this regular wireless tele- 
graphic service, running in competition with 
the regular land wires, the DeForest Corn - 
pany furnished the St. Louis Post -Dispatch 
with press reports of the daily doings at the 
Fair. 

When the awards were made the DeForest 
exhibits received all the honors over the 
Marconi and the Telefunken exhibits. One 
of the most novel of their shows was an 
automobile equipped with a complete portable 
station. This was housed in the Transporta- 
tion building. 

All the summer of the Fair, DeForest 
labored in St. Louis and Chicago. Even 
during this period he was extremely busy. 
There was the general supervision of the 
operation of the Fair stations. Particularly 
did the first 20- kilowatt station demand at- 
tention. The condensers used across the 
secondary of the transformer had at first 
a habit of . frequently blowing out. The 
glass plates were kept encased in kerosene. 
This suppressed brush discharge and thereby 
heating and glass puncturing and shattering. 
Sometimes, every day for a week, DeForest 
and his assistants would have to tear out a 
blown plate and insert a new one and build 
up the entire condenser anew. 

His exposition experiences were enjoyable) 
however. He had a very good home, pleas- 
ant working surroundings, enough money 
for all immediate needs and a bit of spare 
time in which to attend the various musical 
festivities offered. 

It was a pleasant interlude and well mer- 
ited after the four years of relentless toil 
and sacrifice, without stint or respite and 
with enough discouragement of every sort 
to test the stamnia of any pioneer. 

ERE we must digress. During the 
years following 1899, DeForest had 
constantly been taking out patents on 

the various ideas he developed. Many of 
them were entirely theoretical, along the 
lines of the Lecher wire antenna, others cov- 
ering directive transmission and reception, 
and a host of mechanical applications di- 
rected toward the amelioration of defects in 
operation methods. 

One of the most interesting features in 
many of these patents is the fact that many 
of them will begin even at this late date to 
find important applications in the new field 
of short wave work. They were indeed 
pioneer patents, 20 years or more too far 
in advance of the art. 

Among others, he obtained a patent on 
loop antenna in 1902, another covering the 
present reflector wires placed at the rear 
of an antenna to direct its radiation, exactly 
the same as the system used in the newly 

H 

1 

DeForest's patent covering the loop receiving 
antenna. The condensers were employed to 

place the detector at the voltage peak. 
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What does 
"f PACENTIZE" mean 

G,Over 3S leading set 
manufacturers know - 

(l,Thousands of radio 
fans know - 

cLYou too can know why 
It means better recep- 
tion and greaterefficlen- 
cy for your radio set - 

EThe new Pacent Cata- 
log tells you -write for 
It -It's Free 

Pacent Electric Co., Inc 
91 Seventh Avenue 
New York, N. Y. 

Washington 
Boston 
Jacksonville 
Birmingham 
Minneapolis 
San Francisco 
Chicago 
Philadelphia 
St. Louis 
Buffalo 
Detroit 
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A Pleasant Surprise Awaits the User of 

the A.C.H. Sharp Tuner Dials 
E_ WORM DRIVE 

Wiry the ACH.is differenti 
3 In. DIAL A511 a (06 -to -I 

4 in. DIAL :ALIT > (215 -to -I 

Money Back Guarantee 
Price 3 -inch size....$2.50 Price 9 -inch size. . . .55 00 
Regular fitting 5/16 shaft I/a and . /16, 5c each extra 

EXTRA ADVANTAGE. OF THE A.C.H. 
1. Can be attached or removed frcm any instrument. 
2. Rough tuning same as any dial. 
:1. Movement so fine that the eye cannot detect but the 

ear can. 
4. Automatically locks instrument so no jar can dis- 

turb it. 
5. Dial grounded reducing the body capacity to a 

minimum. 
6. Special dial 2 graduations where ordinarily one. 

Mail Orders Sent Prepaid in U. S. A. 

A. C. HAYDEN RADIO & RESEARCH CO. 
25 E. Battle St., BROCKTON, MASS., U. S. A. 

TUBES MADE NEW AGAIN 
BY ABSOLUTELY 

III'II 

Light But Are Weak or 
Worn Down. 

Guaranteed 500 Hours 
Mark your tubes for identification 
and wrap securely. 
Your own tubes returned some 

as new. 
Only UV20IA, C301A, UV199, 
C299 and De Forest Tubes can be 
Processed. 
TUBES MUST LIGHT TO BE 

PROCESSED 
Mail Orders shipped P.P. C.O.D. 24 Hour Service 

SINGER RADIO CORPORATION 
TIMES BUILDING, New York City -Bryant 1449, 

NEW PROCESS 
9 

Brings back original 
Strength to Tubes That Each 

aND 

Insure your copy reaching you each month. 
- 

Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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The Carborundum 
Crystal 

Detector 
MONTHS of exhaustive research brings this remarkable 

Carborundum Crystal Detector Unit to the radio world. 
A specially made, carefully selected Carborundum Crystal, 
set in a protective cartridge. 

Permanently fixed to retain its sensitivity indefinitely -it 
will not burn out. 

Sharpens the tuning - increases the selectivity of any crys- 
tal or reflex set -and no booster battery is needed. 

It gives results never before attained by any other crystal 
detector. 

Every Carborundum Crystal Detector Unit is laboratory 
tested and is guaranteed for any properly designed circuit. 

MANUFACTURED ONLY BY 

THE CARBORUNDUM COMPANY 
NIAGARA FALLS, N.Y. 

From 
your dealer 
or postpaid direct 
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The Prince 
of Receivers 

` LA, ,Y t1plAft x,) 

The BILTMORE MASTER REFLEX 
WE SAY: -- It is supreme for:-SELECTIVITY-DISTANCE-VOLUME-QUALITY. 
OTHERS SAY:- "It never disappoints " -"Beyond doubt the best I have ever seen " -"By far the 

most powerful four -tube set we have seen yet " -"Wonderful results for the sum - 
mer"-"We have tested at least thirty -five different receivers . . . however, we 
have determined to get a receiver which will give us the desired results, and so far 
we have found it only in the Biltmore " -"Absolutely the best receiver which can 
be had at any price " -"Have had quite a few sets but I have never had any which 
has had anywhere near the clear reception that the Biltmore has " -"I am inclosing 
a list of seventy -eight stations which I have received to date on the Loud Speaker 
(I do not use phones) with the Biltmore Four -Tube Set." 

Names and addresses on request. 

Prices: 4 -tube, $100; 5 -tube, $125 
Write for descriptive literature Dept. M 

THE BILTMORE RADIO COMPANY 
Boston 30, Mass. 
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Phones and 
Speaker 

1111 
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o- níhe same 
plug .f 

One plug now serves for both 

phones and speaker. Both are 

permanently connected -and 
the handy switch shifts recep- 

tion from one to the other in- 

stantly ! A big step forward in 
plug design! You'll wonder why 
you ever put up with inconve 
nience of two separate plugs! 

MAR C 0 
SWITCH 
PLUG 

Improve that Radio Set 
with the 

X -L Vario Denser 
g 

18 20Model 

N the Ideal neutralizin condenser 
for neutrodyne or radio frequency sets. Cap. 

to M.M.F. $1.00 Each 
Model G .00016 to .00055 M.F. range, for 

positive grid condenser capacity in any set. 
Complete with grid leak mounting. $1.50 Ea. 

Write for circular with endorsements of 
Prof. G. M. Wilcox, Armour Institute, 
F. D. Pearne, radio editor Chicago Herald 
& Examiner, and many other radio authori- 
ties describing advantages. 

X -L Radio Laboratories 
2424 -26 Lincoln Ave., Chicago 

If Your Dealer Cannot Supply You 
Write Direct 

HIGH GRADE REPRESENTATIVES WANTED 
To wire and sell the BLUE SEAL CINCODYNE five 
tube tuned radio frequency set. Also to handle our reg 
ular Blue Seal Line of four- and five -tube sets. and 
complete line of radio equipment. Write fnr complete 
information on the best money- making proposition in the 
Radio Field. 

BLUE SEAL MANUFACTURING COMPANY 
Dept. 2, 1400.08 S. Michigan Ave., Chicago, III. 

announced Marconi beam transmitter. De- 
Forest applied for this patent in 1902, and 
it was issued in 1903. A third patent cov- 
ering a break -in system for simultaneous 
transmission and reception was filed about 
the same time. 

In Fig. 1 we have shown what was pos- 
sibly the first commercial adaptation of the 
loop antenna for reception. The peculiar 
placement of the three condensers around the 
loop is such that a voltage peak is forced at 
the detector, thus giving the highest possible 
input for the receiving set. The conductors 

The first step in the Lecher wire development. 
This may be important in the new ultra 

short wave work. 

were placed on a large frame just as they 
are today. 

Each of the sketches in Fig. 2 represent 
an adaptation of Lecher wires for receiving. 
The underlying principle of this idea was, of 
course, known before DeForest worked it 
into the form contained in the patent. The 

The second development. Detector position 
changed. 

bridges at certain positions on the wires 
made the circuit tune so sharply that all 
interference could be cut out by the method. 
The only trouble was that a long wave re- 
ceiver of this type -300- and 400 -meter waves 
as were being used at the time - would 
have to have reached almost from the Wool- 
worth building to the Battery in order to 
complete the tuning apparatus. DeForest 
made the adaptation shown in the diagram 

fig. 2-c 
A third adaptation using plate antenna. 

of Fig. 2 and attempted to wrap the twisted 
cables around a cylinder. The distributed 
capacity of such an arrangement was, of 
course, high and large dielectric losses would 
have prevented its functioning efficiently. 
Much of the advantages gained by the sharp 
tuning would have been lost through the 
diminuation of signal strength due to the 
too large distributed capacity. 

SYSTEM FOR HEATING THE ANTENNA 
WIRES 

One of the inventions belonging to the 
mechanical branch was that shown in Fig. 3. 
a joint patent by Lee DeForest and Walter 
Clark. Practical operating experience had 
taught DeForest that a very small storm 
only was necessary in midwinter to cast the 
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For All Batteries 

rillay Battery Charger, 
For 2 -volt peanut tube cells, for 

6 -volt "A" batteries and for 24 -volt 
"B" batteries in from one to four 
units, the Valley Battery Charger 
is the only charger which you need. 

Plugs into the ordinary light 
socket like a fan or other household 
necessity. Just as easy to operate. 
Takes about a dime's worth of cur- 
rent to bring your battery up to 
full charge. 

Quiet in operation 
Full 6- ampere charging rate 
No liquids. No bulbs. 
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. Scientifically planned and sub- 
stantially made by experienced manu- 
facturers of storage battery- charging 
equipment. 

At radio dealers everywhere. Fur- 
ther information gladly furnished on 
request. 

VALLEY ELECTRIC CO. 
3157 S. Kingshighway, St. Louis, Mo. 

TRADE D L MARK 

STRAIGHT- LINE LOW-LOSS 

CONDENSERS 

Increased distance and volume, better still, 
much greater Selectivity are - certain results 
with DXL Straight Line Low Loss Vari- 
able Condensers. No DXL Condenser leaves 
the factory that doesn't meet the quality 
tests outlined by DXL engineers. Set build- 
ers can use DXL Condensers right out of 
the carton with the certainty that each one 
is perfect. Use DXL Condensers and you 
are sure of the best performance. 

New DXL Kit 
Nov ready -the DXL 5 Tube Tuned R.F. Re- 
ceiver Kit absolutely Straight Line and Low Loss. 
Will separate two stations only 3 meters apart, 
broadcasting simultaneously. No squeals, non- oscil- 
lating. Coast to coast reception on loud speaker. 
Less static interference. Positive results guaran- 
teed if built in accordance with detailed instructions 
and blue print, free with every DXL Kit. 

Get our booklet -full of interesting and 
valuable information -frec. 

DXL RADIO CORPORATION 
5769 Stanton Ave. Detroit, Mich. 
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fig. 2d 
The parallel wires adapted to twisted cable. 

best laid plans of the station in the discard 
through breaking down the aerial with a 
load of ice. After experiencing this diffi- 
culty a few tittles, he evolved the system 
shown. By using a step down transformer 
of a very large ratio and throwing the 
whole supply of the generator directlyiuto 
the antenna the wires could he kept warns 
enough to prohibit the formation of ice with 
very little difficulty. The same system is 
employed today in some of the large trans - 
Atlantic stations during the winter. Long 
before the device was in practical operation, 
DeForest and Clark obtained a patent on it. 
Afterwards, w:len its use was licensed to 
the Radio Corporation, it developed that the 
method had been surreptitiously used for a 
number of years previously by the Marconi 

DeForest's method of keeping antenna clear of 
ice and sleet. The generator delivers power to 

heat the wires. 

Company, naturally without due credit hay- 
ing been given to the inventors. 

SYSTEM FOR HANDLING LARGE 
CURRENTS 

At Fig. 4 we see the first of the great 
number of systems designed to control large 
amounts of current from the operator's key. 
As the art was making constant advances, 
larger and larger powers were called into 
service. Each time more kilowatts were 
added to the transformer input, another diffi- 
cult)- presented itself in the method to be 
employed for making and breaking the cur- 
rent. Of course, relays were tried and in 
many cases used. However, their add :tion 
to the set tended to complicate the apparatus 

- fig. 4 
The ray trigger device for keying high 

powered spark sets. 
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7;;am e 
v'ounded separately 

om plates- 

SQUARE LAW 
CONDENSER UNIT 

we exclusive 
WABE 1íotnws 
Body capacity eliminated. Separately grounded frame insulated 
from both sets of plates shields the condenser from all body 
capacity effects. 

Low loss. Hard rubber supports are placed entirely out of the 
electrostatic field- losses too low to be accurately measured. 

Square law (straight line wave length). Angular cutting of the 
plates insures perfect straight line wave length curve-distrib- 
utes the stations evenly over the dial. 

No rubbing of eler!rical connections - insures absolutely noise- 
less operation. 

Low rrininirtnt capacity -lower than that of any other condenser 
matte. 

All Wade Condensers are equippers with full -turn silvered four 
inch, vernier dials, 16 -1 ratio, giving the finest possible control. 

Manufacturers:-Double and triple condenser units with single vernier 
dial control, (made to your specifications. Write for quotations. 

Patent Pending 

All sizes. complete with 
4 -inch vernier dial. for: 
Short Wave. .000125 mfd. 

$7.50 
Tuned Radio Frequency 

.00025 mfd. 
$7.75 

Super- Heterodynes, 
.0005 mfd. 

$8.40 
Oscillators. Wavemeters, 

etc...001 mfd. 
$8.50 

At your dealers, other- 
wise send us his name 
and purchase price and 
you will be supplied 

postpaid. 

WADE MANUFACTURING COMPANY, Inc. 
1819 -A Broadway New Yòrk 

TRADE -MARI( 

( ) ,3 
aarL:er 

PROVEN 1,40-0 PRODUCTS 

MUSIC MASTER CORPORATION 
]0th & Cherry Sts., Philadelphia 

HUDSON-ROSS 
Wholesale radio only. 

One of the first and still in the lead. 
Write for discounts. 

123 W. Madison St Chicago 

D REGISTERED a 

MA STS 
The R %ttlesey System of Aerial Support consists of 
Self -Supporting Fabricated Steel Masts Shipped in Sec- 
tions, Mast -Head Pulley, Cable and Hoisting Heel -the 
painter's "elevator," No Cuya. Ladders or Platforms. 
These masts are solid. stir. rigid and beautiful. 50- 
25.100-125 feet. Self -Supporting Broadcasting Masts 
erected anywhere. any height, any strain required. The 
Vhlttlesey Engineering Co., eleveiand, Ohio. 

PATEN S 
C. L. PARKER 

T - 
Formerly Iv1 nilirr 
Examining Corps, 
U. S.PatentOffice. 
PATENT- LAWYER 

McGill Bldg, Wash., D. C. 

Patents, Trade Marks, Copyrights, Patent Litigation 
Handbook for I i n-ei. tory Protecting, Exploiting 

and Selling Inventions," sr tit upon request. 
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Catches Signals 
-that are all fagged out! 

ROFFY TRANSFORMERS 
In Roffy Super Circuit 

If a radio signal has a spark of life left in 
it, a Roffy Transformer will pick it up. Doub- 
ly efficient too in building that wave into a dis- 
tinct, power :al radio signal. 

By an entirely new and improved method, 
gauze is inserted between each separate wind- 
ing. With its innumerable air spaces, gauze 
introduces between the windings an abundance 
of air -the best possible insulator. As a re- 
sult, the Roffy Transformer shows the highest 
efficiency yet attained in radio frequency am- 
plification. 

Instructions are furnished free with Roffy 
Transformers for wiring according to the 
Roffy Super Circuit. We recommend this 
hook -up for greater volume and distance and 
because it POSITIVELY BLOCKS RADIA- 
TION. 

Roffy Transformers are $6 each, and are 
guaranteed. Three are required for the Roffy 
Super Circuit. Ask your dealer or send direct 
to us. 

DEALERS and JOBBERS -You will find 
us ready with an attractive proposition. Write! 

STAMM - LAWSON 
RADIO MFG. CO. 
Upland California 

SEND FOR YOUR FREE COPY 

TESTED HOOK -UPS 
SUBMITTED BY USERS OF OUR 

WONDERFUL 
TRANSMITTER 

BUTTON FOR LOUD 
SPEAKERS 

Price $1.00 AMPLIFICATION 
POSTPAID AND EXPERIMENTS With instructions 

K. ELECTRIC CO. 
15 PARK ROW NEW YORK 

already under the control of a single opera- 
tor, and in order to keep the station so it 
could be efficiently handled by one man, 
DeForest fell to finding ways and means of 
making the current without the addition of 
relays. 

He used an ultra -violet light to "trigger" 
or control the spark. He had found in pre- 
vious experiments that a gap could be so dis- 
tanced that under ordinary circumstances the 
current would not pass it, but that a violet 
light would ionize the air, thus decreasing 
the resistance to the passage of the current. 
Such an arrangement is shown herewith. 
The vacuum tube was keyed and the spark 
followed the rays. The only trouble with 
the device was that, once started, the spark 
tended to continue, in spite of the extinction 
of the violet light. It made sending very 
unsteady. 

j \ 

fig. 5 
DeForest was first to work on the beam 

principle. This patent drawing shows it. 

At Fig. 5 is given the sketch from DeFor- 
est's original patent on the beam transmis- 
sion. It is exactly the same as that em- 
ployed today. The reflecting wires are ar- 
ranged in a parabolic curve back of the 
transmitting antenna with the vertical an- 
tenna in the focus. 

There were many others. In fact, every- 
thing from an oil break key to synchronous 
spark telephony. There were more than 
thirty- thirty -four, to be exact -granted him 
in the four years. Future trend of the radio 
art will tell with what far -sighted discern- 
ment his inventive faculties operated during 
those pioneering years. 

(To be continued) 
1111111ti: 

The Significance of Rays 
in Physics 

(Continued front page 1670) 

diffused wave without any definite wave- 
length. In a sound analogy it could be 
likened to noise. The characteristic ray 
shows after reflection from a quartz grating 
which bends it into a definite line spectrum. 
This line spectrum is analogous to the well - 
known spectrum of visible light. I give, as 
an example, the Balmer series produced by 
the impact of the cathode rays against the 
atoms of the element out of which the anti - 
cathode is made. The electrons are lifted 
out of the innermost spheres, i.e., from near 
the nucleus, and are driven further from 
the nucleus, thus changing their plane of 
energy. The gaps thus resulting in the in- 
side spheres are again filled, since electrons 
in the higher spheres are dropped back to 
the planes of less energy. And since this 
drop is accompanied by a release of radiated 
power, X -rays result. The frequency of 
these radiations released follow the formula 
V =h /E. 

Again we find -a great proof of the truth 
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How long have you wanted a really 
fine radio set ? How long have you 
wished to pick stations out of the 
air as easily as making a telephone 
call? How long have you thought of 
hearing speeches and music repro- 
duced as clearly and naturally as if 
the performers were actually with 
you ? 

Now you can realize your dream! 
For here at last you are offered your 
ideal receiver -at an unheard of low 
price - aed wills a superb loud 
speaker given away to you absolutely 
FREE! 

The She -idan Receiver is tie last 
word i the radio alt. It will bring 
you perfect entertainment 1500 miles 
and m on the loud speaker. Clear 
music from lei th roasts cn th. head - 
phones. And all by simply turning the 
dials to the same numbers every time! 

The 5 -tube receiver will work o either storage or 
dry batteries. A meter on the panel tolls your battery 

condition at a glance. 
This sturdy handsome outfit will last you for years. The magnifi- 

cent 
Yet the ridiculously low price makes othis supreme radio luxury at 

last within the reach of all. 
Although ron will find similar ets selling in the stores for 0125 

and more, huge mail order sales bring_ this marvelous Sheridan out- 
fit to you for only $57.75 transportation prepaid in U S.A.--with a 
wonderful loud speaker FREE. 

SEND NO MONEY 
Just sign, cib mail ail the If you are not utterly astounded 

coupon below. Ahen you have with the performance of your set 
to turn the d á1a 'pay only $57,175 you n return it and your money 
to the expressman. This ,s not w,l, be refunded. This is guav- 
a deposit, nor a first install- . You take no risk what - 
ment, but is payment in Mill ever. Clip the coupon ROW! 

- f^r JP COUPON HERE 
Sheridan Radio Sales Co., 
Dept. RN -3, 301 W. 4th St., N. Y. C. 
Seu me we wg new Sheridan 5 -tube receiver. Upon receipt I will give the expressman $57.75 ' full payment. I under. stand that my mono will be refunded without question if I am not m re than delighted. You will also send me one of your marvelous new loud speakers absolutely FREE with my set. 

ád---aaM----a.--MBIM----IMM--.r- 

Will You Get London? 

This licensed 5 tube Hetro Receiver only $75.00 

HETRO- MAGNETIC 
Receivers broke all 
distance records - 

DEMAND a thousand mile daylight 
test from your dealer or send at once 
for descriptive literature, describing 
three types of five tube hetro- magnetic 
receivers ranging from $55 up to 
$150. 

Works in any location on loop or outside 
aerial 

S DBENEL RADIO EQUIPMENT MFG. CO. 

29 W. Mt. Eden Ave. New York City 

Manufactured under special license granted Aug. 13, 1924. 
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of the theory -that the theoretically calcu- 
lated value of the frequencies possible under 
the Bohr and quantum theory coincide with 
the observationally discovered lines of the 
high frequencies of the Roentgen spectrum. 
This high frequency series shows a specially 
clear and comprehensible structure and 
proves itself in relationship with the charge 
of the nucleus, as Mosley first recognized. 

HYDROGEN AND OTHER ELEMENTS 

We have seen in the case of hydrogen, the 
frequency of lines given by the formula 
V -A'o (l /m. 1 /n,) in -which in and n de- 
note integral numbers and so- called funda- 
mental frequencies ; VG, following out the 
fourth law of Bohr, can be easily calculated 
from the charge of the nucleus and other 
universal constants. 

In the case of other elements of other 
higher atomic weights, the relations of the 
optically visible spectrum to the structure 
of the atom becomes extraordinarily diffi- 
cult to determine. as we have already noted, 
because the course of light of emission in 
the outer electron sphere varies and a fre- 
quency for the other electrons is not only 
determined by the charge of the nucleus, 
but also by the charge of the inner electrons. 

The calculation of the frequency of 
X -rays is easily calculated since the emission 
of these rays conies about through the dis- 
placement of electrons near the nucleus of 
the atom. Consequently, the case is anal- 
ogous to the calculations for the hydrogen 
atom. 

Bohr's theory applies as well to visible 
spectrum as to the invisible one lying below 
the violet. 

INDEPENDENT PROOF 

Von Frank aucl Hertz arrived at a very 
impressive proof of Bohr's theory in an 
independent manner. As a matter of fact, 
they did not know that they were doing it 
while the experiments were in progress. It 
happened in the following manner: 

They knew, of course, that the atom in 
the ordinary state of stability dici not radiate 
energy, aucl that in order to cause it to do 
so, it was necessary to disturb the atom 
to impart energy from the outside which 
tvonid force the electrons from the inner 
rings of less energy to the outer rings of 
greater energy and then allow them to fall 
back into their 'old tracks with the accom- 
panying radiation of the extra energy ab- 
sorbed when they originally left the courses 
nearer the nucleus. 

The amount of necessary energy may be 
easily calculated from the quantum of 
Planck. This excitation can come about in 
very different ways, either by corpuscular 
rays, where the kinetic energy of the corpus- 
cles is included with that of the atom, or else 
by embedding the existing atoms in an outer 
radiation field. We can readily accept this 
bombarding of atoms with electrons, and it 
is on this that Frank and I-Iertz built up 
their researches. If the velocity of the elec- 
trons. and accordingly their kinetic energy, 
lies within a certain sphere or shell, then 
these electrons projected from the outer 
sphere of the atom being simply elastic 
follow the laws of impact of ordinary 
mechanics and are reflected without losing 
any of their energy. The course of events 
would be far different if the energy of the 
impinging electrons reached the amount 
necessary for the excitation of the atom. 
Then the elastic impact of the two would 
change the elastic mutual impact into an 
unelastic quantum, would take from the 
stricken atom its supply of energy and give 
it to the striking electron, in the shape of 
the kinetic energy which was used for tak- 
ing electrons from the inner spheres to the 
outer ones. The sphere -or shell -value 
which the energy of the moving electron 
must reach to be able to bring about the 
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BeARadioExert 
Pleasant Home Study 
During the next few months you can, by 
devoting a few hours each week in 
pleasant home study, qualify yourself to 
get into the biggest paying field of all 
time. My practical, understandable 
course of instruction enables you to be 
a Master of the Air. Every problem in 
radio becomes an open book to you. Be 
a Master of the Sir and you will be a 
master of your future. 

$3,000 to $10,000 a Year as Radio Expert 
15,000 ships, hundreds and hundreds of Radio stations, with new ones springing up 
every day, are all keenly competing for the services of the radio -trained man. So enormous is 
the call for the radio expert that the man who knows his business in this field is in a position 
to command the size of his salary. On land or sea, in Government or private service, there are 
boundless fine paying opportunities for the man who understands radio problems and how to 
solve them, 

R A D ( 0 
where Know[ede 
is Power 

and Power is Cash 
I show you how to construct, install, operate, repair and sell radio 
equipment. Instead of being a spectator in this big gaine with big 
stakes, you become an active player. I qualify you to handle every 
branch of radio. There is nothing theoretical or practical that is not 
presented to you in complete, concise form. You are standing face 
to face with the greatest money -making chance ever presented to yon. 
Will you turn your back on it or will you decide now, once for all, 
that you will get your share of the millions being divided among 
radio -trained men? Right in your own neighborhood you can make 
easy profits. Neighbors and friends will gladly give orders for sets 
and pay for advice on radio problems. 

FREE1 °°° Mile 
Radio Outfit 

This set, when completed, has a 
range of over a thousand 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 knowl- 
edge, but is usable, practical experi- 
ence. When you have finished my 
coarse, you can sell this set at a 
price that will more than pay the 
cost of the course. 

QUICK PRACTICAL TRAINING 
Everything in my course is clearly and simply 
stated so that you can easily understand every 
point I bring out. No previous experience or edu- 
cation is required. I give you fundamental and 
practical training in every angle of radio. There 
is no time to lose. Now is the best time to pass 
the other fellow by. Mail coupon today and get 
full information on my course, also details of the 
thousand mile set that I give free. 

A. G. MOHAUPT, Radio Engineer 
RADIO ASSOCIATION OF AMERICA 
4513 Ravenswood Ave., Dept. 153, Chicago, Ill. 

A. G. MOHAUPT. B.A..M.S. 
Dead of the Radio Associa- 
tìnu of America. Graduate 
Electrical Engineer, Univer- 
sity of Wisconsin. - Former 
Radio Instructor for U. S. 
Government. Author of "Prac- 
tice and Theory of Modern 
Radio." 
I give my personal attention 
to every student taking my 
course. Your individual prob- 
lems and Questions are an- 
swered by myself. I work with 
you at every stage of the 
course, guiding you, directing 
you to your goal to be a Radio 
Engineer in the big nay class. 
3Iy course prepares you to suc- 
cessfully pass Gov't examina- 
tion for Operator's License. 

MALL COUPON 
A. G. MOHAUPT, Radio Engineer, 
Radio Association of America. 
4513 Ravenswood Ave., Dept. 153, Chicago. 
Please send nie details of your I-lonie Study 
Course -also your Free "Radio Facts" and 
information on hove I can get a FREE 
1,000 ruile Radio Set. 

Name 

Address 

City State 

t./ 

"WORKRITE RADIO SETS WORK RIGHT" 
THE WORKRITE MFG. CO., Cleveland, Ohio 

ORKRIT 
SUPER NEUTRODYNE RADIO SETS 

11111411Milnlail 

YOU CAN GET 
Greater Distance. Marvelous Selectivity, 

Volume if you use in your set the NEW 
TUN -A -FAR COIL 

She New Radio Wonder for One Knob 
Reflex or Radio Frequency. 
TUN -A -FAR No. 1 -$1.25 
TUN -A -FAR No. 2 -$1.50 

FREE Diagram for One Knob Hook- 
up with Each Coil. 

WAAGE ELECTRIC CO. 6 Reade 

Tone and 

St.. New York 

More Volume - No Distortion 
Correct spacing of first grade sill- f1 
con steel leaves in core carries away 
high flux densities which causes 
other transformers to distort recep- 
tion. Ratio 4.25 to 1. Equally efficient 
in all stages. The Flint is the best 
looking A.F.T. made, and the finest. 

built. $ ,00 each. If your dealer can't 
supply you, seder direct. Money back 
guarantee. Dealers, write us. 
Flint Radio Co. 1819 W. Wilson Av., Chicago, II!. 

ATENTS 
If you have an invention and desire to secure a 
patent, send for our Free Guide Book, HOW TO 
GET YOUR PATENT. Tells our Terms, Methods 

etc. Send model or sketch and description for our opinion 
of its patentable nature. 

RANDOLPH & CO. 
Dept. 459 Washington, D. C. 
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Your Radio Deserves 
Good Tools 

With a pair of Slip 
Joint Pliers, and Long 

No. Nose Side Cutting 
1024 Pliers, you can make 

practically all the re- 
pairs a n d adjust- 
ments necessary for 
the efficient operation 
of the set. 
If they are "Red 
Devils," the chances 
are they will outlast 
the set. Ask for them 
at your dealer's. 
No. 1024 -6% in. $1. 

No. No. 654- 6 in. $1.50. 
654 Mechanic's handy tool 

booklet free. 

Smith & Hemenway 
Co., Inc. 

Mfrs. of "Red Devil" 
Tools 

273 Broadway 
New York, N. Y. 

Tubes Repaired 
Only middle west tube 

service station 
8 hour service. No extra charge 

for broken glass 
WD -11, WD -12, C -11, 
C -12 
UV -201, C -301 
UV- 201 -A, C- 301 -A, 
UV -199, C -299 
All styles DeForest 
UV -200, C -300 

Discounts in quantities of six or more. 
May be had in assorted styles. We pay 

the postage. 
Write for bulletin of other products. 

Dey's Radio Service 
Dept. 13, 5947 Superior St. Chicago, Ill. 

$2.z5 

"Read 'Em" 
Binding Posts 

18 
Styles 

Engraved 

Retail 
Price 
15c 

The Utmost in Quality and Appearance 
at the Lowest Price 

Fully Protected by Patents 

THE MARSHALL -GERKEN CO. 
TOLEDO, OHIO 
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Here's A Condenser 
You Can Depend On 
In offering the new Signal Ver- 
nier Variable Condenser no effort 
has been spared by our engineers 
to give the radio world the very 
finest low loss condenser we could 
build. And we build and sell con- 
densers by the hundred thousand. 
Theory, laboratory tests and prac- 
tical every -day experiments - all 
have entered into making it a con- 
denser worthy of a place in the 
very highest grade receiving set. 

Features of the Signal Condenser 
put it in a class alone. Just check over these 
few. Brass plates and metal ends -soldered 
rotor and stator assemblies- clock- spring 
pigtail connection -unique logging dial and 
clock hand -cone bearings -grounded rotor -adjustable stator, etc. Now keep in mind 
that the whole is built and assembled with 
the precision of a fine watch and you can 
appreciate why we are proud of the Signal 
V. V. Condenser and why thousands are 
being bought every week. 

The Price ? 
It's low for such a high quality instrument. 
11 Plate- $4.50; 17 Plate- $4.75; 23 Plate -$5; 43 Plate -$6. 

Prices a r e slightly 
higher west of Denver 
and in Canada. Go to 
your local dealer. See, 
examine and buy a 
Signal. You will never 
own a more satisfac- 
tory radio unit. If 
your dealer does not 
yet stock the Signal 
V. V. Condenser write 
to us, sending his 
name and address and 
we will see that . you 
are promptly supplied. 

SIGNAL ELECTRIC MFG. CO. 
Menominee, Mich. 

Branches In All Principal Cities 

,,;;ilplllll , f 
The Signal Low 
Loss Condenser 
may be purchased 
without clock hand 
dial and vernier 
control for use with standard dials at $1.50 
less per condenser 
on all sizes. 

TUNE IN! Our Station 1ïsLB, 248 Meters, 
Wednesday and Saturday 8 P. AL to 10 
P. M. Central Standard Tinte. 

CRYSTAL 
SETS and KITS 
Exceptional Service to the Dealer 

MELCO SUPREME LANSING 
GRIMES ALL -AMERICAN 

FRESHMAN TROPADYNE 
PATHE BRANSTON 

We are Distributors and Jobbers for the above and 
25 other lines equally as well known. SPECIALTY SERVICE Co. "Service" is our middle name 

9 Hanson Pl., opp. L. I. R. R., Brooklyn. N. Y. 
NOTE -We are also the manufacturers of the 

famous D. X. Crystal 

TO OUR READERS -If you are unable to get 
your magazine from your regular newsdealer kï.ndly 
notify us. The Experimenter Publishing Co., 53 
Park Place, New York. 

light- emission of the spectrum line of defi- 
nite frequency is theoretically given by the 
well -known relationship E equals liv. The 
velocity and, therefore, the energy of the 
moving particles is in very simple relation- 
ship to the potential difference, V, which 
they pass through, and this can be easily 
deduced from the sphere -value of the poten- 
tial, where the light- emission of the stricken 
atom begins. Thus, for instance, electrons, 
which are made to excite mercury vapor 
to the emission of the characteristic violet 
line 2536, must at the very least have gone 
through a potential difference V = 4:9 volts, 
to be able to give the requisite' excitation 
to the atom of mercury. Below this in- 
tensity of excitation no trace of these lines 
appears ; this accordingly can be taken as 
a new proof of the Bohr quantum theory 
of the spectrum. 

These experiments of Frank and Hertz 
and their disciples, which have been carried 
out with great success, especially in Amer- 
ica, make possible for us in an invisible 
spectroscopy which can also find its appli- 
cation in the visible phenomena as well as 
in the shortest wave- lengths. 

We are now prepared to estimate the fre- 
quency V of single- lines of the spectrum 
produced by a gas or a vapor, without need- 
ing optical spectrum apparatus, by a purely 
electrical calculation from the potential 
V -= hv. Even the so- called ionizing poten- 
tial can be determined by this very simple 
process. 

If an energy greater than the initial energy 
necessary for the excitation of the atoms is 
imparted to the impinging eleotrons, we can 
definitely tear out or separate an electron 
completely from the atom, so that the atom 
deprived of one of its electrons becomes a 
positive ion. This process completes itself 
in close accord with the requirements of the 
quantum theory. 

ANOTHER EXPLANATION 

In our third article we alluded to the 
Fraunhofer lines in the spectrum of the sun. 
These lines appear as dark lines on a bright 
ground. The condition of existence of such 
absorption spectra finds in the Bohr and 
quantum theory its complete and definite ex- 
planation. For an atom to absorb light of 
a given frequency, V, the light reaching it 
must have a frequency v, which is great 
enough to give the necessary excitation, i.e., 
E = hv in the atom which is to absorb it. 
If the frequency reaching the atom is less, 
the atom acts with absolute indifference to 
the field of rays, and light energy of exactly 
the frequency v is the first which will be 
absorbed by it. 

We see that the atoms are simply little 
particles that refuse absolutely to absorb 
light of any other than the correct fre- 
quency. If, instead of a gas, a solid or fluid 
body comes under our consideration, we see 
that the electrons embedded therein are much 
less particular in their choice, and can be 
drawn out of their fixed connection with 
the atom by light of all sorts of frequencies. 
But here we have to deal with the electric 
light effect, which we have learned about 
in the first article of this series, a well de- 
fined quantum law. The impinging Iight 
sets free from solid or liquid bodies elec- 
trons of a perfectly defined velocity, which 
is given by the expression % my' - hv. 

I hope that I have succeeded in giving 
the attentive reader a glance into the secret 
but strictly quantum relationships, which 
control in equal way the progress of the 
radiation of incandescent bodies, the subtle 
path of visible and invisible spectrum series ; 

how the departure of atoms from solid 
bodies under the operation of light is con- 
trolled ; in short, hòw all processes which 
rest upon an interchange of electro- magnetic 
radiation and matter are regulated. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, 
N. Y. C. 
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Analysis of Condenser 
Resistance 

(Continued from page 1669) 

the center. As a result it creeps toward the 
surface of the conductor. 

Resistance as defined above, for the uni- 
formly distributed current, is known as the 
ohmic resistance, which depends only on 
the nature of the conductor and its dimen- 
sions. The effective resistance of a con- 
ductor, however, may be very different 
from this value, since it depends on the 
amount of heat generated in the conductor. 
It follows, then, that the effective resis- 
tance of a conductor "suffering" from skin - 
effect may be many times the ohmic resis- 
tance, and such is the case. The magnitude 
of the skin -effect is spoken of as the ratio 
of the effective resistance at high frequency 
to the ohmic resistance (at zero frequency), 
or in symbols, R /Re. 

The magnitude of this effect depends most- 
ly on the dimensions of the conductor. Small 
wires have less skin- effect than 'large ones, 
although their ohmic resistance is consider- 
ably less. Skin -effect also exists to a marked 
degree in flat conductors, such as strips or 
tapes. There is no doubt that it also exists 
in condenser plates. Moreover, the effect 
should be greater in condensers which use 
the thicker plates. The magnitude of this 
effect will be discussed later on in this 
article. 

SURFACE LEAKAGE 
Any condition of the surface of the di- 

electric used in condensers which permits a 
leakage of current from one set of plates 
to the other also introduces losses which may 
be considered as representing an addition to 
the resistance of the condenser. The sur- 
face leakage in well -made condensers is not 
very large; in fact, it is so small that it 
may be neglected. The insulation resistance 
of a well -made condenser may be as high 
as several thousand megohms, and under the 
small voltages used in radio tuning circuits 
(a microvolt or two), it is obvious that no 
appreciable leakage will occur. The leak- 
age, of course, depends also upon the hygro- 
scopic nature of the material, that is, upon 
its ability to absorb moisture from the at- 
tnospllere or from other sources. Slight 
absorption of moisture will affect the sur- 
face resistivity considerably, but under ordi- 
nary conditions the effect of surface leak- 
age on the resistance of the condenser will 
be negligible. 

VOLUME LEAKAGE 
Volume leakage represents the leakage of 

current through the body of the dielectric. 
Little need be said concerning this, as the 
remarks made above in connection with sur- 
face leakage apply equally well to volume 
leakage. It may be added for the benefit 
of some experimenters that temperature also 
has an effect on these qualities, but it like- 
wise has a negligible effect on the resistance 
of a well -made condenser. 
RESISTANCE OF SURFACES IN CONTACT 

AND SOLDERED JOINTS 
The resistance of surfaces in contact, as 

between plates and washers of a condenser, 
is negligibly small, as compared with the 
total resistance of the condenser. The same 
may be said about the resistance of soldered 
joints, as in condensers with plates soldered 
into the supporting posts, or where the pig- 
tail is soldered onto the rotating shaft. It 
is difficult to conceive that these resistances 
are even large enough to measure, so it can 
hardly be expected that they would con- 
tribute appreciably to the resistance of a 
condenser. There is one place, however, 
where appreciable resistance is encountered, 
and that is at wiping contacts in condensers 
which do not have pig -tails. The resistance 

I had no idea such a 
8g.o%oó speaker could be built 
and after putting it through every test, have 
given up all hope of making it distort or rattle. 
Have never heard anything that will compete with 
Thorola for volume, clearness, and tone quality, and gladly 
commend , ,,;, this unit to all lovers of radio who desire 

the best. , r' 
. í= (Signed) F. P. Wallou, Station WABM 

Under the remarkable 
10 -day Refund War - 
ranty,TFiOROLAmust 
fulfillevery claim -must 
improve power, range, 
TONE QUALITY. 
THOROLA4 .. $25 
THOROLA 9 (Cabinet) 40 
THOROLA 6 
(Phonograph Attachment) 15 

Thorola models require 
no battery- Simply plug 
in same as headphones 

THOROPHONE 
(Power Type Speaker) $45 

Radio directors, great musical artists, acoustic spe- 
cialists, are unanimous on Thorola. Today, with any 
radio set, Thorola Loud Speaker signifies that the 
best possible radio is being heard. 

Thorola won the cultured ear to radio with better- 
ments direct from the realm of music. The Thorola 
Controlled Mica Diaphragm was introduced to record 
sound impulses by the truest method known. The 
Thorola Separix for the first time sharply preserved 
overtones, without which there is no real music or 
natural speech. The Thorola horn of Thorite com- 
pound eliminated uncontrolled natural resonance. 
The exclusive Thorola Synchronizer balances speaker 
and circuit, an essential of finest radio. 

All these inherent superiorities are brought to peak 
efficiency by the far larger size of the Thorola repro- 
ducer, permitting precision construction. 

Incomparable in design and construction, Thorola is 
incomparable in tonal purity and extreme volume. 
To know the furthest advance in radio entertain- 
ment you must hear a Thorola demonstration. 

REICHMANN COMPANY, 1725 -39 W. 74th St., CHICAGO 

THE SPEAKING LIKENESS 
ÂBSOLUTELYFR,EE 

t Thousands of 

RADIO BARGAINS 
You Can't Equal This Anywhere 

S R A C 0 head sets -2,000 
Ohms -head bands and cord 
complete. Write Dept. C for 
catalog. $2.98 

Big 
Catalog 

¡Rif STANDARD RADIO CORP. 
227 WEST MADISON ST. CHICAGO 

FREEoBOOKLET 
Your experiments with Radio should be a source of pleas- 
ure and profit rather than expense. Buy Radio Sets, 
parts and supplies at lowest wholesale prices and sell 
them at tremendous profits, right in your own home. 
Hundreds of people would buy if properly approached. One 
Free Booklet "Converting Spare Moments into Dollars 
by Radio" is full of the secrets of success, write for it. 

Federal Radio Co., Kansas Mó' 

SAVE $2.25 ON COST 
OF NEW TUBES BY 
HAVING YOUR OLD 
TUBES REBUILT AT 

$1.75 EACH 

Guaranteed equal to new. 
Send us your tubes by 
parcel post. We return 
them parcel post, C. O. D. 
and try to maintain 24 

hour service. 

HARVARD RADIO 
LABORATORIES 

200 Old Colony Avenue 
South Boston, Mass. 
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NO 50 
COD. 

Direct 
from 
factors+ 
to you 

THE RABAT SENIOR, 
4-zoo MIL. AMPS. CAPACITY 

FORA LIMITED TIME ONLY 
Ton can purchase foe 63.50 a 12 Deis 24 volt RABAT 
SENIOR battery. Saving 66.10 theeugb dleeet buying. 
The Jobber and Dealer. profit now is yours. 24 eta 46 
volt du 67.00. 

Rabat Senior Batteries 
are powerful. noiseless and will harmonize with any Ra0o Set. 
Separate cells and patented rubber cork prevent current leakage and 
clear glass tubes give vision of the condition of battery Heavy duty 
plates 3 -16- x 1" x 2%" with staggered ribbed grid form the backbone of 
this sturdy battery. Shipped completely charged ready for instant use. 
And you ran save 56.10 by ordering now. 

RABAT JUNIOR BATTERY $2.15 C. o. d. 
(Is CELLS.{ VOLTS uw r A. CAPACITY] 

Incomparable in price and performance. Designed t tisfactonly 
operate sets equipped Oh 3 tubes orl less Constructed of the same 
high grade materials as used our Senior battery. Shipped dry. un- 
charged. Or today an 

m 
der a save $1.01. 

Rabat batteries can be recharged at home at a very low cost. 

Rabat Super -Charger $3.00 e. o. d. 
Is specially designed to satisfactorily recharge any make of storage-5" 
battery. Shipped complete ready to use. including lamp socket. attach- 
ment plug and cord You save 15.00 by ordering direct. 

SEND NO MONEY 
But ri 

t 
us today, advising quantity and type wanted. After examin 

icg and approving these wonderful batteries then pay the Expressman 
the small can. charges. 
The Rabat guarantee is back of all our products. DONT WAIT. 
ORDER TODAY and save the middleman's profit. 

THE RADIO RABAT COMPANY 
1761 So._mie Avenue, Cleveland, Ohio 
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A Vernier Without Losses 
All existing vernier attachments become 

obsolete with the arrival of the instrument 
that has set a new standard for Condenser 
performance. 

A radical departure from the inefficient 
geared, friction or single -plate type of micro- 
metric control. It is a miniature condenser 
with exactly the same characteristics as its 
famous big brother - lowest losses, rigid 
construction and precision workmanship. 

Discard all existing vernier devices and 
make your set 100% efficient with a Conti- 
nental Lo Loss Junior. 

If You Are Building a New Circuit 
Use the Continental Lo Loss Unit 
and get two condensers for the price of one. 

The Standard Continental Lo Loss Con- 
denser is now sold with the new Junior 
Condenser for exactly the same price as_ 
you pay for any high grade low loss con- 
denser. 

All Capacities are exact 
13 plate capacity .00025 with Junior $5.50 
18 plate capacity .00035 with Junior 5.75 
25 plate capacity .0005 with Junior 6.00 
45 plate capacity .001 with Junior 7.00 

Buy Your Condenser by Capacity - 
not plates. 

Complete hook -up furnished -no soldering. 

Write us if your dealer cannot supply you. 

GARDINER & HEPBURN, Inc. 
611 Widener Building, Philadelphia 

MAILED ABSOLUTELY 
GUARANTEED 

The internationally famous 

DUTCH RADIO VALVE 
Ó will be $225 postage I 

mailed for 2' plus 
All Standard Types 

Three sent for 58.50 
plus postage (any type). 

Approved 
laboratories. 

Popular 
Radio laboratories. 
Order from nearest point. : 

St. Louis Radio Tube Lab. 
3572 Olive SL, St.Louis, Mo. 

D. R. V. Importing Co. 
515 Orange St., Newark,N.J. I 

FOR ANY CIRCUIT IN ANY SET 
"YOU CAN'T BEAT THE DUTCH" 

Insure your cony reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 

of this joint is extremely variable, depend- 
ing upon the nature of the surfaces in con- 
tact, and the condition of these surfaces with 
regard to moisture; grease, etc. Under any 
conditions a pig -tail is a worthy addition 
to a condenser. 

It has been thought by some that a pig- 
tail raises the effective resistance of a con- 
denser because of its inductance. This is 
not so. Inductance in series with a con- 
denser raises the apparent capacity some- 
what, and makes it variable with the f re- 
quency, but does not affect the resistance 
in any other respect than adding to it in 
series the resistance of the inductor. A small 
capacity in parallel with an inductance in- 
creases the apparent resistance of the in- 
ductor by reason of the capacity, but an 
inductance in series with a capacity does not 
change the apparent resistance of the con- 
denser by reason of the inductance. Thus, 
a pig -tail in a condenser adds no more re- 
sistance than its own resistance, which un- 
doubtedly is exceedingly small and in nearly 
all cases can be neglected. 

Theoretically, the capacity of a condenser 
changes by reason of an inductance, such as 
would be furnished by a pig -tail, in series 
with the condenser. But how much it 
changes is another question. The effect can 
be easily calculated with the following re- 
sults : If we consider a .001 mfd.- con- 
denser and assume the inductance of the 
pig -tail to be about .01 microhenry, which 
is ridiculously large, the capacity at 1,000,000 
cycles will change only .4 micro -microfarad 
It is easily understood that in radio tuning 
circuits this is negligibly small. 

MEASURING THE RESISTANCE OF 
CONDENSERS 

Now as to the actual resistance of con- 
densers and a word as to methods of meas- 
uring their resistances. Numerous variations 
of several methods have generally been used 
up to date, but investigation has disclosed the 
fact that few, if any, of these methods gave 
reliable results. It is interesting to note 
that many experimenters who have used 
these methods, and who have published re- 
sults of measurements made by these 
methods, have never thought to check up 
the accuracy of their measurements by the 
simple process of measuring a known re- 
sistance. In other words, first measure the 
resistance of a condenser at the desired 
wave- length or frequency, and then meas- 
ure the resistance of the same condenser (at 
the same dial setting) in series with a short 
piece of No. 32 (or smaller) manganin 
wire. The difference between these two 
measurements, if the method used is cor- 
rect and accurate, will be the resistance of 
the wire, which can be checked by an ordi- 
nary D.C. measurement on a Wheatstone 
bridge. This check is subject to several 
variations, according to the whims of the 
experimenter. 

Most of the methods used, at high fre- 
quencies, give the total resistance of a meas- 
uring circuit which includes a coil of rela- 
tively high resistance, and the condenser to 
be measured or a standard condenser. The 
resistance of the standard condenser, special- 
ly constructed for the purpose, has often 
been supposed small enough to neglect ; in 
other words, to call zero. The error en- 
countered by this assumption is greater than 
is generally supposed. Common sense tells 
us that no piece of electrical apparatus can 
be constructed to have zero resistance. Fur- 
thermore, as will be shown later, there are 
other resistances in condensers besides di- 
electric absorption, which is all that the ex- 
perimenters attempted to avoid in construct- 
ing these standard condensers. The objec- 
tion might be raised that the Bureau of 
Standards has gone to great lengths to con- 
struct special condensers with quartz or 
pyrex insulation. This is done because these 
condensers are often used in making meas- 
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The 'Worhs" 
of the 

one hole 
1 ,HEOSTAT 

Genuine Bakelite Throughout 
Note below how the contact slider and 
shaft are made in one piece. Permanent- 
ly set at the factory, this insures perfect 
contact throughout the entire resistance 
range. The one hole makes DeJur the 
easiest rheostat to mount and when 
mounted, it sets fixed and rigid. No 
screws to get loose and no back panel 
fussing. Compare the Dejur. You will 
readily recognize its difference and 
superiority. 

At dealers everywhere. 
Jobbers -Write for discounts. 

Patents Applied for 

DE AIR 
Si PRODUCTS 

co.; 
Lafayette & \ Broome Sta 
NewYork 

uu 

First Be Safe 
Then Be Sure 

Two 

Blueprints 

Instruction 

Book 

Price 

$1.00 

Complete 

The SUPER -HETERODYNE 
There can be no mistakes in building your 

Super Receiver. Why not use the finest and 
most complete pattern ever devised for the 
Standard Super- Heterodyne that is used today 
in so many homes. You will not only be SAFE 
ün the final result but also sure that everything 
is correct. 
AT ALL RADIO AND NEWS DEALERS 

or direct from 
The Consrad Company 

233 Fulton Street :: New York, N. Y. 
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urements at low frequencies, under which 
conditions dielectric absorption is a serious 
matter. 

A few methods of making the measure- 
ments directly at the high frequencies have 
been used by many experimenters, but even 
in cases where no standard condensers were 
used whose resistance was assumed to be 
zero, great inaccuracy resulted from the fact 
that the total resistance of the measuring cir- 
cuit was not low enough. This may be ex- 
plained in simpler words as follows: In 
all these methods the result obtained is the 
total resistance of the measuring circuit, in- 
cluding the condenser being measured. After 
obtaining this, the resistance of the circuit 
excluding- the condenser resistance, must bo 
subtracted, leaving the condenser resistance. 
Thus, if the measurements show the total 
resistance of the measuring circuit to be. 
say, 1.5 ohms, and the resistance of the same 
circuit excluding; the condenser is, say, 1 

ohm, the condenser resistance will be 

1.5- 1A -0.5 ohm. 
Now, if an inaccuracy of one -tenth of an 
ohm is made in the determination of the 
total resistance (1.5), this would represent 
a precision of 

0.1 
x l':0 = 7 per cent. (roughly) 

1.5 

An error in the v:due of the condenser re- 
sistance (0.5) of 0.1 ohm would mean a 
very much lower precision, viz., 

0.1 
x 100 = 20 per cent. 

0.5 

Thus, an error of 7 per cent. in making the 
measurements would mean an actual error 
in the resistance of the condenser of 20 per 
cent. which is rather large. It is, therefore, 
necessary to keep the resistance of the meas- 
uring circuit as low as the resistance to be 
measured (the condenser), and everyone is 
acquainted with the difficulty of building in- 
ductances, which must be used in the meas- 
urement, whose resistance is very low and 
at the same time accurately known. 

As a result of the objections to the pre- 
vailing methods of making measurements of 
condenser resistance, the writer, in conjunc- 
tion with Mr. Chas. N. Weyl, of Philadel- 
phia, devised a method'* in which the in- 
accuracies of the other methods are reduced 
to negligible quantities. 'File meth-al of 
checking the accuracy explained above was 
applied, indicating that the measurements 
could be regarded as correct to within 0.01 
ohm. The measurements were made directly; 
at radio frequencies, without the use of any 
standard condenser or any assumptions that 
could not be justified experimentally. 

Measurements of condenser resistance at 
low frequencies, such as 1,000 cycles are of 
no value in radix). If all the resistance of 
a condenser were attributed to dielectric ab- 
sorption, then measurements at 1,000 cycle 
could be used to calculate the resistance at 
1,000,000 cycles, for the resistance due to 
absorption decreases in the sanie proportion 
as the frequency increases. However, since 
the skin- effect is negligible at 1,000 cycles, 
and increases very rapidly as the frequency 
increases, it follows that the total condenser 
resistance would bear no such simple rela- 
tion to the frequency. Resistances at radin 
frequencies computed by assuming an exact 
proportion between resistance and frequency 
give ridiculously low resistances for the con- 
denser as will he seen from the following. 

The resistance of a condenser was meas- 
ured at 1,000 cycles and found to be 27S 
ohms. Now, assuming the direct proportion 
explained in the preceding paragraph, the 
resistance due to dielectric effects would be 
at 1,000,000 cycles 

*See Proe. I.R.E., Vol. 13, No. 1, 1925. 
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1,000 
x 278 - 0.278 

1,000,000 
or approximately 0.3 ohm. 

The resistance of this condenser, when 
measured at 1,000,000 cycles by the new 
method, was found to be 0.8 ohm., The dif- 
ference between the two, or a half ohm, is 
due to the skin -effect in the plates. In other 
words, in this particular condenser, over 60 
per cent. of the total resistance is due to 
skin -effect, while less than 40 per cent. is 
due to dielectric losses. We are, of course, 
neglecting the other small items listed above, 
which have been stated to be very negligible. 
It is hardly likely that the resistances of 
surfaces in contact, soldered joints, surface 
and volume leakage can be more than about 
0.01 ohm, which is the precision of the meas- 
urement. 

The magnitude of the skin -effect was 
found to be even greater than this in some 
condensers. This gives rise to the follow- 
ing interesting thought. Since most con - 
densers have about the same size and shape 
plates, and are made of materials differing 
very little in ohmic resistance, and the 
greater part of the resistance is due to skin - 
effect, it follows that the resistances of near- 
ly all the condensers on the market cannot 
vary very much. Experiment has shown 
this to be so. The majority of the con- 
densers, including both the low -loss and the 
old style `types, had resistances slightly less 
than one ohm. 

Casual inspection of some of the con- 
densers also supports this view of the sub- 
ject. Some condensers of the old style type 
which had comparatively low resistances, 
were found to have thin plates. Other con- 
densers of the low -loss type whose resis- 
tances were comparatively high, were found 
to have thicker platés. This point may be 
of interest to designers of condensers, but 
the writer wishes to remind them that the 
evidence pointing toward this is not con- 
clusive. Further experimentation along these 
lines is suggested. The idea, however, is 
consistent with the known fact that the skin - 
effect in flat conductors having their large 
surfaces adjacent increases rapidly as the 
thickness of the conductors is increased. 

Larger condensers have lower resistances 
than smaller condensers. Moreover, the re- 
sistance of a condenser remains low and 
nearly constant with the dial setting, until 
a setting of about 25 or 20 on the dial is 
reached, at which point the resistance be- 
gins to increase very rapidly. At five or ten 
on the dial,' it may be as high as 20 ohms, 
even in a condenser of the low -loss type 
(see Fig. 2). This is very serious, and it 
follows that condensers should not be used 
at low dial settings. Since this is the case, 
we should not care hereafter what the mini- 
mum capacity of the condenser may be, for 
we should not use the condenser near the 
bottom end of the dial. The inductance coils 
in the tuning circuits should be so designed 
that the wave -length range can be covered 
without tuning low on the condenser dial. 
This will necessitate a slightly larger con- 
denser, and a slightly smaller coil, but the 
increase in efficiency will be considerably in- 
creased, since we are not only using the con- 
denser at positions of low resistance, but a 
smaller coil has likewise much lower re- 
sistance than a large one. The reduction 
in the resistance of the circuit, allowing 
a much greater current to flow (for a given 
voltage) will more than compensate for the 
decrease in voltage across the inductance coil 
as a result of reducing the value of the in- 
ductance. 

We have always been told to use the 
greatest amount of inductance possible. so 
as to obtain- the greatest voltages possible 
on the grid of the tube used in the radio 
set. The voltage across the inductance, how- 
ever, is a function of the current in it, and 
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if this is kept low by reason of high re- 
sistance, we shall be no better off by rea- 
son of the higher inductance. It will be 
found that with proper coil design the re- 
sistance can be more than cut in half when 
we build a coil of half the inductance. Fur- 
thermore, low resistance coils of high in- 
ductances are too large, so generally better 
results will be obtained with coils of lower 
inductance of proper design. More will be 
said about this in a succeeding paragraph. 

In connection with the variation of re- 
sistance with the dial setting of a condenser 
we may point out here the advantage of the 
low -loss condenser,. that is, the condenser 
which has the lower resistance at a dial set- 
ting of 100. It would be expected that the 
resistance of condensers having higher re- 
sistances at 100 oh the dial would increase 
more rapidly as the plates are turned out 
than would be the case with condensers of 
lower resistances at 100 on the dial. The 
difference in resistance between the two types 
is not large, and the most important thing 
to consider in a well macle condenser is its 
mechanical construction. Of course, we are 
not considering condensers that are not worth 
using. 

In connection with fixed condensers, it is 
surprising to note that these, as a rule, have 
as low resistance as the air condensers. 
This is surprising because we have always 
been told that condensers with solid dielec- 
trics show considerable absorption. How- 
ever, we must remember that most fixed 
condensers are small, meaning that they have 
small, thin plates. The skin -effect is, there- 
fore, reduced considerably. It is probable 
that the skin -effect is reduced as much as 
the absorption effect is increased by the use 
of the solid dielectric. This may account for 
their low resistances. 

The average reduction of resistance from 
the old style type of condenser to the low - 
loss type is about / of an ohm for the 
0.0005 size, and about 2/10 of an ohm for 
the 0.001 size. 

An interesting thing in connection with 
the test is the result of measurements made 
on a condenser when uninclosed and when 
enclosed in a metal container. The resistance 
of the condenser was increased by the con- 
tainer or shield by as much as from 20 per 
cent. to 50 per cent., depending upon the 
size of the condenser. This seems to indi- 
cate that some of the gain expected in con- 
densers which have eliminated the end -plate 
of insulating material, and replaced it by 
metal end-plates may be offset by losses due 
to the formation of eddy- currents in the 
metal end -plate, and may at the same time 
be another reason why the resistances of 
all the condensers did not vary much. About 
200 condensers were measured, representing 
60 different makes ; the highest resistance 
obtained was about 2 ohms, and the lowest 
about / ohm. As said before, the average 
resistance of them all was less than an ohm. 

It must not be forgotten that while di- 
electric losses decrease as the frequency in- 
creases (or as the wave- length decreases), 
eddy- current losses in metal end -plates and 
other parts of the metallic structure increase. 
This may seem to indicate that condensers 
with metal end -plates may be less efficient 
at the ultra -short wave- lengths than those 
having end- plates of dielectric material. 
However, there is reason to believe that the 
losses in the end -plates are small as com- 
pared with the losses in the condenser plates 
themselves, and also that there may be an 
optimum wave -length at which the resistance 
of a condenser will be least. As the fre- 
quency increases dielectric losses decrease 
while skin -effect increases. At extremely 
high frequencies, the skin -effect may increase 
faster than the dielectric absorption de- 
creases, so that up to a certain frequency 
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the condenser resistance would decrease, be- 
yond which it may rise again. 

It was found in these measurements that 
there is no simpler relation between the re- 
sistance of a condenser and the frequency, 
as has been heretofore assumed by many 
experimenters. As explained above, many 
have thought that the resistance of a con- 
denser decreases in the same proportion as 
the frequency increases. It has been cus- 
tomary to express the quality of a con- 
denser by its phase difference, or power 
factor, for it has been found that when the 
losses in condensers are due mainly to di- 
electric absorption,- this power factor or 
phase difference remains constant. Without 
going into the theory of the thing, the power 
factor may be expressed by the formula, 

= 0.36 frc 
in which 1U is the phase difference angle 
or power factor in degrees, (r) is the re- 
sistance of the condenser in ohms, (f) is the 
frequency in kilocycles and (c) is the capac- 
ity of the condenser in microfarads. 

It has been explained above that the re- 
sistance of an absorbing condenser is not 
dependent upon the amount of dielectric ma- 
terial between the plates. Suppose a given 
condenser to have a certain amount of 
dielectric and a certain capacity. If the 
capacity is reduced to one -half the original 
value by doubling the distance between the 
plates, the amount of dielectric used will be 
doubled. The dielectric absorbs a certain 
quantity of electrical energy per cubic centi- 
meter or per cubic inch so that the amount 
of energy absorbed will be doubled. In 
other words, the resistance (due to the ab- 
sorption only) will be doubled. 

Since the resistance has been doubled and 
the capacity has been halved, it follows that 
the power factor, which involves the product 
of these two, will remain the same for a 
given frequency or wave- length. It has 
been on this assumption that the resistance 
of a condenser has been so often regarded 
as inversely proportional to the frequency. 

If, on the other hand, there is further 
variation of the resistance (r), due to skin - 
effect, it follows that the power factor can- 
not remain constant. This fact has been sub- 
stantiated by the results of the measurements, 
which have shown that in the range of fre- 
quency from about 1,000 kilocycles (300 
meters) to about 1,500 kilocycles (200 
meters) the resistance varied inversely as 
the 0.76 power of the frequency, or, in 
symbols, 

1 

r CC fo.0 

This ._ the law of variation for one par- 
ticular condenser. It is likely that this ex- 
ponent will be different for different con- 
densers and also over different ranges of 
frequency. At any rate, the simple inverse 
relation has been disproven. 

For the benefit of those who may feel 
inclined to question the accuracy of these 
measurements; in spite of the check measure- 
ments that were made, there is another proof 
of the validity of the method which is con- 
clusive as the check measurements. Quot- 
ing from Circular 74 of the U. S. Bureau 
of Standards, page 196, "For a variable air 
condenser with semi -circular plates having a 
small resistance mainly due to dielectric ab- 
sorption in the separating insulators, the re- 
sistance is inversely proportional to the 
square of the setting, at constant frequency." 
The curve in Fig. 2 showing the actual vari- 
ation of the resistance with the dial setting 
has been plotted on logarithmic co- ordinates 
in Fig. 3. The upper part of the curve turns 
out to be a straight line, having a'slope of 
-2, showing exact agreement with the above 
quotation. In other words, for the small 
dial settings, at a constant frequency or 
wave -length, 
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However, if we should assume the only losses 
in the condenser to be those due to absorp- 
tion in the dielectrics, the point where the 
dotted continuation of this straight line cuts 
the ordinate for a dial setting of 100 will 
give the dilelectric loss at this frequency and 
at a dial setting of 100. In this particular 
case it happens to be 0.09 ohm. 

It will be remembered that the resistance 
of this condenser measured at 1,000 cycles 
is 278 ohms, at a dial setting of 100. If 
now we again assume the whole resistance 
of the condenser to be due to dielectric ab- 
sorption, the dielectric loss at 100 on the 
dial and the same frequency (96 meters or 
3,125 kilocycles) that applies in the above 
paragraph (and to Figs. 2 and 3), it will be 

1,000 
x 278 = 0.09 ohm 

3,125,000 
which agrees exactly with the value obtained 
before. 

We have thus determined the dielectric 
losses both from the viewpoint of variation 
with dial setting and variation with fre- 
quency, and the values obtained are in exact 
agreement. Furthermore, the measurement 
of resistance at 1,000 cycles was made by an 
uninterested party, viz., the Bureau of 
Standards. 

In this particular condenser, therefore, 
the dielectric losses at 96 meters are only 
equivalent to 0.09 ohm, while the total re- 
sistance of the condenser at that wave- length 
is 1.25 ohms (see Fig. 3). The dielectric 
loss, therefore, is only 7 per cent. of the total 
condenser resistance. 

It is well here to make a comparison of 
the resistance of condensers and the resis- 
tance of coils used with them in tuning cir- 
cuits. For some reason or other, coil manu- 
facturers have not been advertising the re- 
sistances of their coils like the condenser 
manufacturers have been doing. It is gen- 
erally known that the resistance of coils runs 
very high. In fact, the writer has meas- 
ured the resistance of a 100 -turn concen- 
trated inductance and has found it to be 
about 60 ohms. A loop antenna recently 
measured had a resistance of 35 ohms at 
300 meters. If we should take a 2 -ohm con- 
denser out of the circuit containing the 35 
ohm loop and replace it by a 1 -ohm con- 
denser, while the improvement in the con- 
denser would be 50 per cent., the improve- 
ment in the total resistance of the circuit 
would be less than 3 per cent. This com- 
parison will show up much worse than this 
with some coils. 

[A detailed discussion of the various fac- 
tors entering into the high frequency resis- 
tance of coils by the writer was given in the 
January and February issues of RADIO NEWS. 
-Editor.] 

The Navy World Wide 
Radio Net 

(Continued from page 1628) 

was begun in 1911, but it progressed very 
slowly, too slowly, in fact, to win any recog- 
nition from the Department heads immedi- 
ately. In 1916, however, the commercial 
work began to develop radio seriously and 
the Navy used several sample sets, weigh- 
ing 100 pounds or less, which transmitted 
about 100 miles while the plane was in flight. 
This was the first serious effort made to 
apply long distance radio to aircraft. Dur- 
ing the war this work went along so rapidly 
that it could not be carefully notated. At 
that time the small but highly efficient radio 
laboratory in connection with the naval air 
station at Anacostia was established, and it 
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(Patent applied for) 

THE SUPERUNIT- 
IT LOOKS EASY AND IT IS! 

"Enclosed find check for the SU- 
PERUNIT; also want to take this 
time to tell you what we think of 
your super. The writer has built 
about every set from a single to an 
eleven tube super and your circuit 
is the first I have that I really 
wanted for my own use, and be- 
lieve me it is causing me to lose 
just too much sleep. 
"Have orders for the three units 
that are on order at this time but 
would like to know about ship- 
ments on more. How soon can we 
have three more? Have sure got 
your set started here." 

(Name on request) 

A complete assembly 
that needs only tuning con- 
densers, rheostats, and au- 
dio frequency to build a 

six tube Superheterodyne 
that will surprise and de- 
light its owner. 

Each unit tested before 
it leaves the works and 
guaranteed to perform to 
your entire satisfaction. 

Shipped anywhere for 
$37.50. (Charges collect.) 

ALLAN T. HANSCOM 
WOONSOCKET, RHODE ISLAND, U. S. A. 

HERCULES 
AERIAL MAST 

20 Ft. Mast $10 
40 Ft. Mast $25 
60 Ft. Mast $45 

All steel construction complete 
with guy wires and masthead 
pulley. We pay freight. 
S. W. HULL & CO., Dept. A4 
2040 E. 79th St., Cleveland. O. 

Write for 
literature 

and 
FREE 

Blueprint 

REFLEX 
Erla-Acme-Harkness 

Send for .Discounts 

HUDSON-ROSS 
123 W, Madison St. Chicago 

FRE.SIIMAN PLUNGER 
TYPE VARIABLE GRITS. LEAK 
was designed especially for the non -tech- 
nical set owner who can replace in an in.- 
stant the fixed grid leak with this new, 
efficient cartridge type Variable Grid Leak: 
without requiring t h e 
change of a single wire. 

At your dealer 
or by nurit post- 
paid. Write for 
free catalogue. 65c 

106 -7th Ave. 
^- New York 
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RADIO LISTENER'S GUIDE 
"JUST OUT" ' AND COMPLETE 

Containing 
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RadbBmaduetLiamo 
Broadcast Stations last 

irStanannst 
Broadun SV rierrsa9 lrev'oIJ 

Size 9 by 12 
inches 

Contains 100 
Pages 

Bound with 
Beautiful 
Two - Color 

Cover 

Published 
Twice aYear 
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CALL BOOK 

35c 
The Only Radio Book That 
Combines All the Information 
the Radio Listener Needs! 

Contents 
Information for the Broadcast Listener. 
Radio Broadcast Stations of the U. S., by Call Letters. 
Radio Broadcast Stations of the U. S., by States. 
Radio Broadcast Stations of Canada, by Call Letters. 
Foreign Radio Broadcast Stations, by Countries. 
Special Land and Experimental Radio Stations of the U. S. 
Table for Making Time Transitions. 
Time in All Parts of the world. 
Time Signals. 
Weather, Hydrographie, and Market Reports. 
American Radio Relay League and Directory. 
Amateur Radio Stations of the U. S., by Districts. 
Amateur Radio Stations of Canada, by Districts. 
Amateur Radio Stations of Europe and All Foreign 

Countries. 
Radio Maps of the U. S., North and South America, 

Canada, Europe, Asia, Africa, and Australia. 
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has been the pioneer in the development of 
all radio problems for aircraft. 

The radio compass was largely developed 
at this station; this compass, as now avail- 
able, is used not only by Naval planes, but 
by commercial and mail planes to guide them 
to safety. 

DEVELOPMENTS 
Among the important radio developments 

of the Navy has been the apparatus for 
enabling planes disabled on the water to 
transmit messages, thus making it possible 
to report to shore its position and by com- 
pass bearings from shore fix accurately its 
own position. 

It is well to go into detail relative to the 
piloting cable spoken of elsewhere in this 
article. This device, which was perfected 
entirely by the Navy for the purpose of as- 
sisting in the efficient operation of aircraft, 
is laid in the vicinity of a flying field and 
is capable of giving out an audible signal. 
Take, for example, any air mail route be- 
tween the east and west coast touching 
Chicago. This cable can be laid anywhere 
stretching 15 miles or more from Chicago 
west. A plane flying in the direction of 
Chicago from the west obtains its course 
automatically by flying over the cable, which 
gives a signal audible in the plane. It will 
guide the plane in a fog or darkness to the 
flying field, where a cable at right angles 
will give out a different sounding signal, 
informing the pilot when lie should start 
his glide to the landing field. 

Some interesting and beneficial discoveries 
are expected of the new Naval Research 
Laboratory at Bellevue, D. C. In order to 
concentrate all research at the one point, the 
Radio Research, Bureau of Standards ; the 
Aircraft Laboratory, Anacostia ; and the 
sound research section of the Engineering 
Experiment Station, Annapolis, Md., have 
been consolidated and are now a part of the 
Bellevue establishment. 

The personnel at the Bellevue Laboratory 
consists of radio engineers, radio aides, 
sound experts, sound aides, laboratorians and 
draftsmen. 

The Navy looks upon radio in the flying 
sense the same way dispatchers of trains 
look upon the telegraph. Weather forecasts 
are 'flashed twice daily, and radio sets in 
the planes receive further advices on long 
flights. As in England, Navy planes are 
already beginning to aid weather predictions. 

The United States Weather Bureau looks 
forward to the time when airplanes will sup- 
plant the more cumbersome balloons and 
kites now used. 

IN THE AIR SERVICE 
' Had it not been for radio, the recent suc- 

cessful trans -continental flight of that 
mighty Queen of the air -The Shenandoah - 
might have been a failure. During the en- 
tire flight the ship was in constant communi- 
cation with radio stations, and it even suc- 
cessfully broadcast on a regular schedule. 
The ZR -3 also maintained reliable communi- 
cation on her trans -Atlantic flight. 

In this regard Captain Ridley McLean, 
director of Naval Communications, has this 
to say : "Both our dirigibles in their re- 
cent flights navigated with assistance of 
radio bearings, and in the case of the 
Shenandoah it appears that navigation in 
the fogs on the West Coast was made possi- 
ble through these compass bearings. Not- 
withstanding this development since 1911, air- 
craft communication is in its infancy. Re- 
liable means of inter- communication between 
planes in flight and from planes to ground 
and vice versa are still to be devised and 
perfected." 

The report of communication activities 
of the Shenandoah on her long flight is 
interesting. That vessel has not yet taken 
her place as a unit of the fleet, and the en- 
tire flight was of an experimental nature. 
It had been planned for her to use the ordi- 
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Tune by Sight 

Designed by R.E. 
Lacault, E.E., A. 
M.I.R.E.. inven- 
tor of the famous 
Ultradyne circuit. 
This monogram 
seal (R.E.L.) äs 
your assurance of 
Lacault design. 

Tune your favorite stations once, mark them on 
the Ultra- Vernier, then forget wave -lengths. Tedi- 
ous tuning, blind fumbling and guessing are over 
for all time. 

Now it's possible to pick your entertainment 
from the radio program and turn the dial instant- 
ly, accurately, to your station and know your re- 
ceiver is tuned with infinite precision. 

The silvered Ultra -Vernier dial mounts fast to 
panel. Single control 20 -1 ratio operates vernier 
for hair -splitting adjustment and governs station 
indicator. Replace your old dials with Ultra - 
Verniers. You've never known such tuning ease. 

Write for descriptive folder. 

Made by the Ham - 
marlund Mfg. Co.. 
your asurance of 
quality and de- 
pendability-pro- 
duced solely f o r 
the Phenix Radio 
Corp. A t your 
dealer: otherwise send purchase 
price and you will 
be supplied post- 
paid. 

tt1[:FRZ3vRn1ft 
TUNING CONTROL 

PHENIX RADIO CORPORATION 
3 -7 BEEKMAN STREET I 1 i NEW -YORK CITY 
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Send for this Money -Sav- 
ing Radio and Electrical 
Catalog today. 

Wholesale Only 

GERSHON ELECTRIC 
COMPANY 

1817 Walnut St., Kansas City, Mo. 

HUDSON-ROSS 
Largest exclusive Radio 
Jobbers in middle West. 

Write for discounts. 
123 W. Madison St, Chicago 

$92 De Roy Phusiformer $595 
NOW 

Buy Direct From the Factory and 
Save the Difference 

DE ROY RADIO CORP. 
284 Plane Street :: :: Newark, N.J. 

PATENTS 
Trade -Marks. Copyrights and Patent Litigation 

Write for advice and instructions bow to proceed, costs, etc. Hand Boole with illustrations of 100 Mechanical Movements sent free on request. 

ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 

Successor to Fred G. Dieterich & Co. 
690A Ouray Bldg., Washington, D. C. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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America's greatest 
Watch value sent you 
for only $1.00 downl 
The balance in easy 

monthly payments. The famous 21- 
Jewel Studebaker Watch - 
Insured For a Lifetime! 
You may choose from 54 new Art Beauty Cases 
and 8 handsome dial designs. 8 adjustments -to the second -for heat, cold, isochronism and 
5 positions. Sold direct from the maker at lowest 
prices ever named for equal quality. Mail 
coupon today for Free Book and Special Offer. 

Watch Chain FREE 
For a limited time, we are offering 
a beautiful Watch Chain FREE. 
Write now while this offer lasts. 

IVRITE Maát the Coupon 
Send at once and get a copy of this book-FREE I See 
the newest, beautiful advance styles in Studebaker 
Art Beauty Cases and Dials. Read how you can buy 
a 21 -Jewel Studebaker Insured Watch direct from the 
maker -save big money -and pay for it in easy 
monthly payments. Get Free Chain offer while It 
lasts. Mail coupon today. 

STUDEBAKER WATCH CO. 
Dept.J207 South Bend, Indiana 

Canadian Address: Windsor, Ont. 
Ask for Ladies' Bracelet Watch Folder Ol O M I O O 

STUDEBAKER WATCH CO. 
Dept.J207 South Band. Indiana 

Gentlemen: Please send me your Free Book of 
Advance Watch Styles and particulars of your $1.00 
down offer. rfvc live ó °Wing. Ontario CO 

Name 

Address 

City t.. State 
D 

Check here for Ladres' Check here for 
Watch Folder. Jewelry Folder. ® NMI OO MI6 ® 

RADIO CATALOG 
Crammed full of Biggett 

loo Live Pages Bargains 
Contain. inter. 
sting explana- 

tion of mar - 
bennts 
which neo ...JOY-d I angas5e any- one 

You uuld 
net it before beYb,e Send for it TODAY! 
,ti!hertyM.O.House,Dept. G95106libertySt.,N.Y.C. 

in Sets. 
Partsand 
Access- 
cries - 

Every tiling you 
may need to build 

C sfaioSa Satisfaction or 
your money back. 
Don't Delay! 

RADIO CLUB PINS 
Pins shown designed especially for 
RADIO CLUBS. Words "Radio 
Club" cannot be changed. Other 
lettering can, only name must not 
exceed 8 letters. Silver plate, 250 
ea. $2.50 dos. Sterling silver, 
400 ea., $4.00 dos. 
SEND FOR FREE CATALOG 

BASTION BROS. CO. 604 Bastian Bldg., Rochester, N.Y. 

nary channels of communication without 
any special arrangements being made. 

As it later developed, her communications, 
most of which were with inland stations, 
proved to be not so much a test of the Naval 
Communication System as a test of her 
ability to maintain communication at all 
times with the various inland stations. 

The Commander -in- Chief, U. S. Fleet, in 
comment upon communications during this 
flight, emphasizes the necessity of dirigibles 
becoming proficient in communicating with 
government radio stations on standard fre- 
quencies. Noteworthy results were obtained 
by the Shenandoah and the Radio Labora- 
tory at Bellevue on high frequency. Dur- 
ing almost the entire cruise, the Shenandoah, 
on 90 meters, was in reliable communication 
with the laboratory at Bellevue, at 50 meters, 
every night for about seven hours. 

Even the layman can realize to what great 
advantages radio can be applied. A thor- 
ough study of the resumé on the wonder of 
the day, the trans -continental flight of the 
Shenandoah, would make the most inactive 
imagination active. With all these things 
for which radio is responsible to show, there 
is little doubt but that the next 14 years will 
disclose even greater wonders in the field 
of radio than the last 14 years have un- 
covered. 
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Survey of Progress in 
Radio Engineering 

(Continued front page 1633) 
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direction instead of all directions. This im- 
portant advantage, which means reduced 
cost, will probably not be fully realized be- 
cause the great ratio of transmission in the 
desired to undesired directions is probably 
reduced as the wave spreads out to great 
distances. The undoubtedly great directivity 
for relatively short distances from the trans- 
mitting station, however, offers highly im- 
portant advantages in another particular, 
the reduction of interference caused by the 
transmitting station. 

One of the principal means of overcoming 
interference between the transmissions from 
simultaneously operating radio stations is 
obviously the increase of selectivity or nar- 
rowing of the band of frequency which each 
station uses. Progress in this direction is 
being made in all the various types of trans- 
mission, as, for example, through the use of 
filtering devices for radio telephony and 
coupled circuits in spark apparatus. The 
principal advance, however, is the increasing 
adoption of continuous -wave transmission 
for radio telegraphy. 

We also have the advent of strictly con- 
stant frequency systems. A striking means 
of accomplishing this is furnished by the 
piezo -electric oscillator. A new radio com- 
munication system of the utmost selectivity 
and precision is made available by this new 
device, and services which require the opera- 
tion of a large number of transmitting sta- 
tions spaced as closely together as possible 
in frequency and taking full advantage of 
C.W. transmission will find this a great im- 
provement. 

The various causes of interference divide 
into two great classes, natural and man- 
made. As to the natural interference, there 
will always be a certain residua of atmos- 
pheric disturbances and fading which will 
limit the distance at which reliable reception 
will be possible. The various kinds of man- 
made interference, on the other hand, are 
curable and are of local character ; it can be 
expected that more and more localities will 
be freed from the various types of this pest. 
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CHARGE 'EM QUICK! 
Of course you have noticed the difference in reception 

when the Storage Battery of your set is fully charged. 
Keeping the battery fit is easy with an Ohio Motor 
Generator Charger. 

It's a real Motor Generator with nothing to break 
or get out of order. Will last a life time. 

Merely hook it to a light socket. Fully automatic 
and charges in one -third the usual time at 3 to 20 
amperes, G to 10 Colts, so you need never lose an 
evening's entertainment because of run -down batteries. 
Regularly equipped with 110 volt, GO cycle A.C. Motor, 
6 to 10 volt generator. 

Equipped for other service if desired. Ohio Motor 
Generator Sets can bo made double voltage for charging 
both "A" and "B" batteries. 

Satisfaction Guaranteed or Money Back 
In writing for details and prices, state Service 

Current and if Charger is to be used for "A" batteries 
only or both "A" and "B" batteries. 

The Ohio Electric and Controller Co. 
5907 Maurice Avenue, Cleveland, Ohio 
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PRIC E 

SAFER than a troublesome outdoor aerial 
BETTER than an unsightly indoor aerial 
Increases Selectivity and Quality of Reception 

EASY TO INSTALL 
The Antennaphone is not attached to, but 

merely placed under the telephone. 
Sold with a money -back guarantee to work 
Perfectly with any tube or crystal receiver 

AT YOUR DEALER 
OR SENT BY MAIL UPON 
RECEIPT OF ONE DOLLAR 
ANTENNAPHONE CO. 

90 West St. New York City 

0 
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AMERICAN BRAND 
CONDENSER 

ltit e Worm Drive 
tit VERNIER 
23 PLATE $600 

only J. 
ror Sale 

Everywhere 
AMERICAN BRAND CORPORATION 
8 WEST PARK ST. NEWARK. N.J. 

Print Your Own 
Cards, Stationery, Circulars, Paper, etc. 
Complete Outfits 58.85 up. Save money 
Print for others, big profit. All easy, rules 
sent. Write for catalog presses type, paper 
etc. THE PRESS CO.. L 72, Meriden. Conn. 

Young Men Turn Your 
Spare Time Into Money 
Earn big profits, prizes, and awards selling RADIO 
NEWS, SCIENCE AND INVENTION, THE EX- 
PERIMENTER, and MOTOR CAMPER & TOUR- 
IST in your neighborhood. We train you as our 
salesman and pay you liberally for your time. Write 
at once and we will help you to get started. - 

M. BRIDWELL. 

THE EXPERIMENTER PUBLISHING CO. 
53 PARK. PLACE NEW YORK. N. Y. 
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Should Ground House 
Lighting Circuits 

(Continued from page 1680) 

out that grounding reduces the danger of 
fire and accident by preventing the occur- 
rence on the circuit of voltages higher than 
expected, such as might result from lightning 
or from crosses with a high voltage line. 

Grounding to water piping systems is con- 
sidered by far the best where such systems 
are available, and the objections sometimes 
urged against this procedure are considered 
unimportant. Such objections include the 
likelihood of electrolysis, the danger to em- 
ployes, and the possibility of overheating the 
pipes. There is, however, no evidence show- 
ing that these objections are valid. 

Grounding of electrical circuits to gas jets 
should never be made, he states, as such 
pipes do not have freely conducting joints 
and the gas they contain is, of course, a non- 
conductor. Where water piping systems are 
not available, recourse should be had to arti- 
ficial grounds consisting of driven pipes, 
rods or buried plates. Where soil conditions 
are not suitable for artificial grounds, the 
use of a system ground wire is suggested. 
To maintain grounding connections properly, 
systematic inspection and testing are recom- 
mended. 

The grounding of secondary circuits may 
be made either at the transformer or at the 
building entrance of the service, according to 
the local regulations. Grounding at both 
places is recommended, thus insuring a mul- 
tiplicity of grounds on every secondary cir- 
cuit. The grounding connection at the trans- 
former should be installed and maintained 
by the power company, while the grounding 
connection at the service entrance is in- 
stalled by the building owner or contractor. 

Some Super- Heterodyne 
Notes 

(Continued from page 1667) 

best, in my opinion, being the method known 
as the Super -Heterodyne. We see, then, 
that a Super -Heterodyne is nothing more 
than a radio frequency amplifier added to a 
standard circuit, and some method of boost- 
ing the incoming signal to a predetermined 
value before it strikes the final detector. 
Neither difficult nor complicated, is it? 

Now as to the building of this amplifier: 
You may do one of two things -pass the 
signal from the first tube to what is called 
the input transformer, or filter, or you may 
pass everything which comes to the first 
tube through the amplifier and then filter 
out the signal wanted. In either case a sec- 
ond detector picks up the signal handed to 
it and passes it along to the telephones or 
audio frequency amplifier just as it did in 

The tools the author recommends in the con- 
struction of Super- Heterodynes. 
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The Tungar is a G -E 
product, developed in 
the great Research 
Laboratories of Gen- 
eral Electric. 

The New Model Tun - 
gar charges radio A 
and B batteries, and 
auto batteries. Two 
ampere size (East of 
the Rockies) $18.00 

The Tungar is also 
available in five am- 
pere size (East of the 
Rockies) . . $28.00 

60 c cles -110 volts 

GENE 

12 tO4$ 
CELLS 

On the back of the Tungar, there are three 
terminals. Slip the wire into one and charge 
your radio "A" battery, 2 or 4 volt size. Use 
the second to charge your radio " B" battery, 24 
to 96 volt size. Or the third will charge a 6 volt 
"A" battery or 6 to 12 volt auto battery. 

Just clip on the Tungar, and plug it into any elec- 
tric outlet in the house or garage. Then leave it 
overnight to charge while you sleep. Very simple. 

). 

Tungar -a registered trademark -is found only 
on the genuine. Look for it on the name plate. 

Merchandise Department 
General Electric Company 

Bridgeport, Conn. 

Ems. ELECT I" IC 

Lowest prices 
on highest quality 

standard radio sets 
and parts. Hundreds of big 
bargains. Guaranteed qual- 
ity. Quick shipment. Write 
today for big free catalog. CATALOEfi 

DON'T LOSE YOUR RIGHTS 
Before disclosing your invention to 
anyone send for free blank form 
"EVIDENCE OF CONCEPTION" 
to be signed and witnessed. 

LANCASTER & ALLWINE 
Rea. Pat: Attys. in T7. S. and Canada 
270 Ouray Bldg.. Washington. D. C. 
Originators of the form "Evidence 

of Conception" 

Ford Runs 57 Miles 
On Gallon of Gasoline 

A new automatic and self -regulating device 
has been invented by John A. Stransky, 20 
Fourth St., Pukwana, South Dakota, with 
which automobiles have made from 35 to 57 
miles on a gallon of gasoline. It removes car- 
bon and reduces spark plug trouble and over- 
heating. It can be installed by any one in five 
minutes. Mr. Stransky wants distributors 
and is willing to send a sample at his own 
risk Write l,im today -Ady 

"Radio" with Volume and Distance 
A " COLYTT" Adjustable Grid -Leak 

improves receiving. Proper value of leak 
in grid circuit -gives greater distance- 
louder and clearer signals. 

Try a" COLYTT '' Grid -Leak tonight. 
MONEY BACK GUARANTEE. Sent 
postpaid with full directions for $1.00. 

THE COLYTT LABORATORIES 
565 West Washington Street. CHICAGO. ILL 
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RADIO'S 
Most Complete 

Book of 
Information 

By 
HUGO GERNSBACK 

Editor of RADIO NEWS, SCIENCE 
& INVENTION, THE EXPERI- 
MENTER, and MOTOR CAMPER 

& TOURIST 

What the novice in radio needs 
is a book in which he can get all 
the information necessary for hier 
to understand radio telephony and 
telegraphy, to make or buy a re- 
ceiving set suitable to his means, 
to know how to operate his set, 
and, after he has an understanding 
of the radio art, information that 
will enable him to advance and get 
the most out of his outfit. All this 
must ordinarily be dug out of text- 
books, pamphlets and government 
publications, but the aim of this 
book is to have all the data and 
information that the beginner will 
need from the time that he takes 
up radio. It is a permanent, com- 
prehensive reference book for the 
dyed -in- the -wool dabbler in Radio. 

WHAT THE BOOK IS. 
A combination of a radio course for the 
novice in radio telegraphy and telephony 
with a reference book for the more ex- 
perienced amateur. ETalf a dozen hooks 

in one. 

FOR THE BEGINNER. 
The theory of radio carefully explained 
rvitlt drawings. 
Description of and instruction for oper- 
ating instruments of receiving and send- 
lu g sets, with all picture diagrams of 
the wiring of the apparatus. 
Hnny to make your own receiving set, 
costing from $3.00 to $50.00. 
How to read diagrams; for every pic- 
ture diagram there is a corresponding 
technical' diagram using the symbols 
instead of drawings. 
How to tune sharply and eliminate inter- 
ference. from other stations. 
Haw to protect your set from lightning, 
and the laws regarding installation. 
Explanation of time and weather signals. 

FOR THE MORE 
EXPERIENCED 
AMATEUR. 

How to make a practical vacuum tube 
detector, two stage amplifier set costing 
less than $50.00, that will work. 
How the radio compass works. 

about underground aerials, loop 
aerials and directional aerials. 
Formulae for finding waae length; mis- 
cellaneous formulae for finding capacity 
of condenser and other instruments. 
Tables of wire resistances, wave lengths 
and their corresponding frequencies, ap- 
proximate wave lengths for different 
aerials, tuning coil data, and much more 
invaluable information. 

SPECIAL FEATURES. 
Lists of all the broadcasting stations in 
the United States and Canada for con- 
certs, time signals, weather reports, 
Press, stock market reports, etc., with 
their call, wave length and time of 
sending. 
Detailed description of Washington 
weather signals and their translation. 
Description of a modern broadcasting 
station and its operation. 
Large map showing location of all U. S. 
radio telephone broadcasting stations suit- 
able for hanging up in radio room. 
Collection of miscellaneous radio informa- 
tion for the amateur. 

IN OTHER WORDS. 
The information that you ordinarily have 
to dig out of government publications. 
text- books, pamphlets, etc., is handily 
combined in this one book. 
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the simple tuner, except that the signal the 
second detector gets has been magnified tre- 
mendously, and the audio amplifier has a 
good fat signal to work on instead of a 
puny little one. 

Whichever method you use, it is a good 
stunt to measure the height of the trans- 
formers and then mount the sockets on a 
shelf of this height so that the grid terminal 
of the transformer will be on a level with 
the grid terminal of the socket as shown in 
Fig. 5. You will thus be able to have the 
grid leads less than an inch long, and the 
centers of the transformers will be much 
further away from the centers of the tubes -a very desirable combination. Screw this 
shelf to the table about two inches to the 
right of the condenser panel; make it out 
of a dry wood strip 30 inches long, % inch 
wide and % inch thick. Mount sockets four 
inches on centers ; there will be room at the 

l I,; ®... 1,70a, iiaa0, 
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Fig. 2 
Form that the tuner is wound on. 

right end for audio tubes if you wish to 
use it for that purpose. 

I'm not dishing out any theory in this 
veracious chronicle -you can look over back 
numbers of RAnIo NEWS and get more of 
it than any ordinary man can digest -so I 
will leave it to you to decide what trans- 
formers you will use. I have used five dif- 
ferent makes and wave -lengths, including my 
own (which were rotten), and they all have 
their points of superiority; shut your eyes 
and grab the first one you touch -it will do 
the trick. The one used in this last Old 
Sleuth of mine is 3,000 meters (100 k.c.), 
and I think it is as satisfactory as any. 

If you use an "input transformer," put a 
good variable condenser across the primary, 
and vary it until you get the best results. 
The circuit diagrams are all alike, with 
minor variations, and are very easily fol- 
lowed. If you use an output filter, this 
may be nothing more awesome than a choke 
coil, but it will have to be wound to take 
care of the particular transformer you are 
using; this is a nuisance and I doubt if it 
is worth the trouble. 

\R/GN7 WRONG 

Bend wires to FIT 
Binding posts 

fig. 4 
The correct method of bending wire. 

The oscillator is not given enough atten- 
tion in most of the sets I have seen. It is 
only a device for making a row, I'll admit, 
but it cannot function properly if it is junk. 
Use a standard commercial coil -the par- 
ticular winding used is not vital -and wire 
it up with as much care as you use on the 
rest of the set ; hook it up to the other con- 
denser, keeping it as far as possible from 
the first tube, and you will have completed 
the job. Now, however, comes in the fine 
"Eyetalian" hand of the lad who is looking 
for something a bit better than the good 
ones! 

Almost every hook -up one sees calls for 
45 or 90 volts on the plates of all the tubes. 
Consider, if you please, just what these vari- 
ous tubes are supposed to do. The first 
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The New DX-5 
THE SET WITH THE VOLUMETER 

WHAT other sets claim, the AMPLEX DX -5 act- 
ually does. You have heard boasts of sensitivity; 

this set reaches out for the distant stations with startling 
regularity. Claims of selectivity have been pounded at 
you; well, when you tune in on the AMPLEX DX -5 you 
can just forget that interference exists. 
And then there's the VOLUMETER, an exclusive fea- 
ture that gives you perfect control of volume. Music, 
loud or soft -just as you wish. And as for DX -turn its 
knob ever so slightly, and that distant broadcaster comes 
in loud and clear as a local. The VOLUMETER should 
prove the deciding factor that will make you insist upon 
owning an AMPLEX DX -5. 

Place the AMPLEX DX -5 next to any receiving set cost- 
ing twice as much. Compare the appearance; compare the 
performance on local and distant stations. There is no 
test as stringent as the acid test of comparison -and com- 
parison proves conclusively that the AMPLEX DX -5 is 
the greatest radio set value ever offered. 
The AMPLEX DX -5 is a technical triumph -designed and 
built by a Laboratory whose radio instruments are recom- 
mended and specified by Cockaday, Haynes, Sleeper and 
other prominent engineers. 
It is a thing of beauty. The panel is set at an angle in a 
large solid mahogany cabinet with piano hinged top. It is 
fit to grace the most perfectly appointed drawing room. 
What other sets claim, the AMPLEX DX -5 actually does. 

If your dealer can't demonstrate, write us at once. 

Amplex Instrument Ldbs. 
Dept. R3, 88 West Broadwra>y N.Y.C. 

X75 
Go into business for yo urself 

Make storekeepers' profits without storekeepers' 
troubles or expenses. No investment necessary. 
We furnish everything and carry all stock for 
you. We have started hundreds of men who are 
now making $4,000 to $10,000 a year. We can do 
the same for you. Write for facts at once. Ad- 
dress Dept. 580, GOODWEAR, Chicago, Inc., 
West Adams St., at Peoria, Chicago. 

HOW TO TUNE -FREE 
Send for the Tuska Catalog. It con- 

tains valuable hints on tuning as well 
as complete descriptions of Tuska sets 
and kits. Before you decide what set 
to buy or build, send for this interest- 
ing booklet. FREE! Address Dept. 5 -S. 

THE C. D. TUSKA CO. 
Hartford. Conn. 

'USKA 
TRADE. MARK 

1ADj 
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KEYSTONE 

VACUUM 

TUBES' 

ALL TYPES 
$4. 

GUARANTEED 
Unequaled for Clarity of Tone 

and Long Life. 
KEYSTONE ELECTRIC & RADIO COMPANY 

110 -116 Nassau St. New York, N. Y. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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PRECISION 

AUTODYNE 
COUPLER 

The Autodyne Coupler is a new de- 
velopment for use in connection with 
a vacuum tube for producing a con- 
tinuously variable alternate current. 
One winding connects the input cir- 
cuit of a vacuum tube and a second 
winding is placed in fixed inductive 
relation and connected in the output 
circuit of the vacuum tube. 
Used as a laboratory vacuum tube' 
oscillator, the frequency of which 
may be calibrated and thus the ap- 
paratus used as a standard, also as 
an oscillator and detector in some of 
the more specialized forms of the 
Superheterodyne. 
Made by the makers of the genuine 

"Cockaday" Coil. 

PRECISION COIL CO. 
209 D Centre St., New York City 

g 
ij 

LAS 
IO TUBE 

"BRINGS IN THE WORLD" 

ATLAS MATCHED TUBES 
INSTRUMENT TESTED 
Guaranteed to function efficiently in the most 

exacting circuits. 
Every Atlas Tube is individually instrument 

tested. 
Try them 30 days. Money refunded if you 

are not delighted. 
At best dealers, or direct from us for 

$3. 
Our guarantee includes safe delivery. Mail 

orders promptly filled. 
SPECIAL OFFER: At no extra charge, we 

will furnish selected Atlas Instrument- Tested 
Tubes in matched sets for Reflex, Neutrodyne. 
Radio Frequency, Superheterodyne or other 
sets. They will improve the performance of 
any set. 
DEALERS: Atlas Matched Sets are in great 
demand. Write or wire for proposition. 

310 Caxton Building, Cleveland. Ohio 
771 Ellicott Square, Buffalo, N. Y. 

609 Chamber of Commerce, Pittsburgh, Pa. 

tube receives signals, some of them barely 
perceptible; suppose this tube is a little pond 
and the grid a cork; if the pond is glass -like 
in its stillness, the slightest breath of air 
will move the cork, will it not? Now, if a 
large stone is heaved into the pond, it will 
make the cork bob furiously -will it then 
perceive the faint breath of air? Not so 
you could notice it ! Therefore, don't give 
the first tube any battery on its plate except 
the little it draws from the "A" battery 
through the tickler ; put the tickler at zero 
and keep it there. Also, remove the grid 
leak and condenser, hook the grid to the 
negative leg -and do not use a "C" battery 
or do not put the rheostat on the negative 
leg -this grid should have the faintest pos- 
sible negative bias for the reasons stated; in 
other words, keep the tube quiet. As a mat- 
ter of fact, you now have a straight radio 
amplifier instead of a detector, which it never 
was, anyhow. Having picked up the feeble 
signal, don't dump it into a seething mael- 
strom in the next tube -give that one 16 
volts, the next one 22, the third 35 and the 
detector (fiftn tube), 22. Give the oscil- 
lator not more than 22, the first audio 45 and 
the second 90, if this seems best. We use 
entirely too much plate voltage on all our 
tubes in my humble opinion; give each tube 
its own "B" battery -and as little as possi- 
ble at that ; this will give a vastly more sen- 
sitive receiver, remove the unwanted com- 
munication between tubes and, incidentally, 
cut down battery expense because they last 
much longer. 

Any audio frequency amplifier may be 
used with a Super- Heterodyne from a West- 
ern Electric power house to a resistance 
coupled affair. My present favorite is one 
stage of transformer (3% to 1 ratio) and 
two of resistance; this delivers volume and 
freedom from distortion in itself; if WTBZ 
is buzzing, as usual, you cannot eliminate 
the buzz. 

This is an expensive set to build and an 
expensive set to run, but it is the simplest 
to build and much the simplest to operate- 

SIDE VIEW 
C 

FRONT ELEVATION. 

/p. ,J 
Method of mounting tubes on shelves to 

shorten wiring. 

and I have constructed many kinds. Re- 
flexing and second harmonic stuff reduce the 
number of tubes, but if a fellow wants a 
Super -Heterodyne, why build a makeshift? 
Cutting out one tube is like cutting out one 
cellar window in a half million dollar house 
-you'd never note the saving. You cannot 
get something for nothing, nor can you hope 
to sidestep any of the responsibilities of a 
multi -tube set and expect to get results com- 
parable to those given by the set with a full 
complement of vitals. 

Put in all the fixed condensers called for 
by the diagram you use and then take them 
out, one at a time, and see just what they do 
(if anything). You will find that no two 
circuits respond alike, and that you may have 
to vary the placing and values of the fixed 
condensers considerably. 

And tubes ! Ninety -eight per cent. of all 
Super -Heterodyne troubles are due to the 
poor tubes dumped on the market. No two 
of them have the same characteristics and 
many of them will not function at all in 
this circuit. If you have any trouble, sus- 
pect the tubes first; change them all about 
until you find the best combination, and 
then mark them. After you get the tubes 

balanced, the set will work like Old Dog 
Tray ; Old Faithful isn't in it for relia- 
bility. 

Last, but not least, if you must have a 
cabinet, see to it that it is ample in size- 
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A 
RADIO 

EDUCATION 
IN 5 VOLUMES 

Theory, Design, Construction, 
Operation and Maintenance 

LEARN AT HOME 
These five component parts of a complete Radio 

Instruction Course are outlined in five volumes that 
contain not merely the essentials as so many books 
do, but more, they contain all that any modern, 
up- to- the -minute textbook on any subject would 
cover. They are in themselves a COMPLETE radio 
education teaching every possible portion of Radio 
science. 

Size of each book 6 by 9 inches. handsomely 
bound and illustrated with charts, diagrams. des- 
criptions of equipment, etc. 

SEND NO MONEY for these books. Just for- 
ward your name and address. We send you the 
books at once. On receipt of same you pay the post- 
man $1.97 plus a few cents postage and then they 
are yours. 

Distributed by 

The Consrad Co. 
233 Fulton St. New York, N. Y. 

"The Crystal With the 
Power of a Tube "L 

"Made your No. 1 Hook -up with No. 18 
bare wire, spaced and wound on Bake- 
lite tubes. With this set, which is very 
particularly made, and your A -1 CRYS- 
TAL, it comes in as loud as the three 
tubes on the phone jack of my five -tube 
Neutrodyne." 

-G. W. M., San Francisco, Calif. 
Our No. 1 Hook -up Free With Order if 

You Mention Radio News 

-1 The WONDER 
CRYSTAL 

FOR REFLEX OR CRYSTAL SET 
Guaranteed Tested 

Sent Postpaid by Insured Mail 50e each 
60c C. O. D. 

Discounts to Jobbers and Dealers 
California Radio Minerals 

Harry Grant, Jr. 
904 Oak Grove Ave. 

1 
Burlingame, California 

y "= ry 1,1,11111g yuu. 
Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 
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that the instruments are two inches from 
the sides of the panel, and if your location 
is at all damp, use kiln dried oak soaked in 
hot paraffin for base, shelf and box. 

I cheerfully admit all the shoutings about 
static and noise levels and what not, but 
when there is static of more than normal 
severity no receiver is a DX getter and no 
loop will relieve it; but when reception is 
good-um! Well, I'm glad I own the origi- 
nal of the go- getter I have told you about -it brought in French ESP on the night of 
November 24, when darned few in this coun- 
try got 'cm! 

The Future of Radio 
(Cnntinu,(1 from page 1643) 

The cost of such intercommunication is 
much higher than is ordinarily thought to 
be the case. No one is at present in a posi- 
tion to judge truthfully whether the charges 
asked for long distance and local intercon- 
nection service are or are not justified on 
the basis of engineering costs, but it is evi- 
dent that these facts must be determined in 
the very near future. 

A second method of delivering nation -wide 
service is to interconnect radio stations by 
radio. The Westinghouse Electric Company 
has developed a system of intercommunica- 
tion by short waves or high frequencies 
which almost ceases to be an experiment and 
becomes a commercial possibility. This sys- 
tem is used to broadcast simultaneously from 
their three large stations located in Spring- 
field, Mass. ; Pittsburgh, Pa., and Hastings, 
Nebr. The Westinghouse Company deserves 
much credit for the amount of creative effort 
which it has expended on this project. 

The third method of delivering nation- 
wide service under active study is the estab- 
lishment of one large powerful station of 
from fifty to two hundred kilowatts power 
which will, because of its great power, reach 
all portions of the country. I will not dis- 
cuss this project in detail, but only state that 
in my opinion it is less likely to develop into 
the ultimate solution of our problem than the 
other two. In any case, however, we can 
expect that the delivery of nation -wide pro- 
grams will become a frequent occurrence. 
and this phase of radio broadcasting will 
come to be an integral factor in our national 
life. Of no small magnitude is the task of 
seeing that this great agency of enlighten- 
ment does not become a tool for the dis- 
semination of organized sinister propaganda. 

The most pressing problem in the radio 
broadcasting field today is undoubtedly the 
question as to what agencies will ultimately 
control broadcast stations and who will pay 
for broadcasting. It is easy to say that 
broadcasting must ultimately be paid for by 
those who use its services, but this statement 
is meaningless in view of the present remote 
connection between listener and broadcaster. 
We are much nearer a situation where the 
listener will directly control what is trans- 
mitted than a situation where he will direct- 
ly pay for broadcasting. The 500 broad- 
cast stations now in operation are owned and 
controlled by many types and classes of or- 
ganizations, many of whom do not yet know 
just what their status will be in the ulti- 
mate solution, but they feel that their in- 
terest is so great that they must remain in 
the field until they find out just what that 
status is. As a result we find that there 
is a greater demand for broadcast station 
licenses than can be met by the use of the 
wave bands which can be assigned to this 
service. and most large cities find them- 
selves with two or more high -powered sta- 
tions owned by different interests each striv- 
ing to outdo the other and hoping ulti- 
mately to have the field to itself. The ten- 
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EENYONE can own a big set now. The four -tube 
KODEL with its marvelous range and vol- 

ume, its amazing selectivity, its clear full tone, 
matches the performance of most expensive five - 
tube sets, and costs less 
than half as much. 

KODEL is a quality receiver. 
Sockets and dials are of genuine 
Bakelite; panel of highly pol- 
ished Formica; cabinet of hand- 
some black pebbled leatherette 
-KODEL is Radio's Greatest Set 
Value! 

Before you buy any set see the 
complete KODEL line at your 
radio dealers-"compare the 
quality." 

Here Are All the 
KODEL Models 

S -1 Crystal Set $ 5.00 
C -11 One Tube Set........10 00 
C -12 Two Tube Set 18.00 
C -13 Three Tube Set 28 00 
C -14 Four Tube Set 32.50 
P -11 One Tube Portable 16.00 
P -12 Two Tube Portable 12.50 

If your Radio Dealer cannot 
supply you, we will ship direct. 

Write for complete catalog. 

DEALERS' -KODEL is the sensation of the season. 
Fans the country over are buying KODEL 
for its remarkable performance and its 
amazingly low price. Write for illus- 
trated catalog of the complete line of 
KODEL quality receivers. 

THE KODEL MANUFACTURING Ca 
121 W. Third Street 

CINCINNATI, OHIO 

RTISTS OUTFIT Fit([ 
Learn NOW at home 
in spare time. by new 
method. Commercial Art. Car- 
tooning, Illustrating, Designing. 
Delightful, work in big demand. 
5.0.00 paid for one drawing. 
Handsome book free explains 
everything. Send for it Today. 
Washington Belton! of Art. Inc. 

Room 1043C II IS -15th Street. N. W.. Washinaton. D. C. 

HUDSON -ROSS 
Sells only nationally adver- 

tised radio apparatus. 
Send for discounts. 

123 W. Madison St. Chicago _ 

RADIOS 
From $5.00 to $400.00. Return your old 
crystal set and get credit of $12.50 on new 
3000 mile Radio. Circulars free. 

TRESCO SALES, Inc. 
Davenport Iowa 

BEL - CANTO LOUD SPEAKERS 
NOW at Your DEALER 

10" Bell -22" High $10 
15" Bell -29" High (Goose Week) $15 
If Your Dealer Cannot Supply You, Write Us. 

BEL-CANTO RADIO & TEL. EQUIP. CO., INC. 
872 Broadway. N. Y. C. Tel: Stuc. 1921 
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Complete 
List of Titles 

in the E. I. Co. 
Books 

All About Radio Parts 
Everyone who constructs a radio set should 
know the simple fundamentals of the vari- 
ous parts of his set. The E. I. Company 
has set these forth in a compact little book 
that is valuable at all times. 

Book No. 8 -Price 25e 

History and Operation of the 
Vacuum Tube 

The Vacuum Tube is a marvelous piece of 
apparatus. A short study of it as given 
in this book gives you the principle on 
which every Vacuum Tube Radio Receiver 
operates. 

Book No. 9 -Price 25c 

The Neutrodyne -All About It 
Everybody knows the famous Neutrodyne 
hookup. One of the finest Radio Receivers 
in use today. This 54 -page E. I. Company 
book gives an explanation of every detail of 
the Neutrodyne and how it all works. 

Book No. 10 -Price 25c 

How Radio is Received 
The simplest and yet most complete Radio 
Guide Rook for any amateur broadcast lis- 
tener. In print only two weeks, fresh 
from the press. 

Book No. 11 -Price 25c 

How to Locate Troubles in Your 
Radio Set 

Anyone with this handy book as a guide 
can repair and keep in order his own radio 
set. Covers every detail of the modern 
radio sets and tells how to locate and 
repair any trouble. 

Book No. 12 -Price 25c 

Radio Reflex Receivers 
Just off the press. Hookups galore on the 
finest and most up -to -date reflex circuits 
in use today. Diagrams and descriptions 
on every modern reflex. 

Book No. 13 -Price 25c 

Tips for the Radio Amateur 
Constructor 

Luny men fail in building their Radio sets 
because of some trivial error that could 
easily have been corrected before it was too 
late. The E. I. Company has compiled a 
book that will help you avoid all the com- 
mon pitfalls while building your Radio sets. 

Book No. 1 -Price 25c 

How to Make PRACTICAL Radio 
Receiving Sets 

The man who wants to build only those 
PRACTICAL Radio Sets that are guaran- 
teed to give good results when properly 
constructed will need this book. Gives the 
Principal successful hookups of practical 
Radio Construction. 

Book No. 2- -Price 25c 

Radio Questions Answered 
Question No. 1 -What is Radio? This is 
the nature of the questions that this book 
answers. Then it answers questions on an 
the principal parts of a Radio Receiver. It 
le a handy book to keep in your Radio File. 

Book No. 3 -Price 25c 

Radio Frequency Amplification 
Distance lends enchantment-and it's the 
Radio Frequency Amplification that brings 
In the distance on your Radio Receiver. If 
you contemplate adding any Radio Fre- 
quency to your set you will want this book 
at your side. 

Book No. 4 -Price 25c 

How to Tune Your Radio Set 
Don't struggle in the dark, looking for sta- 
tions -here is an inexpensive book that 
gives you detailed instructions on just how 
to handle your Radio set. You will be sur- 
prised at the increased results that can be 
obtained through proper tuning. 

Book No. 6 -Price 25c 

100 Radio Hookups 
No better book for your work bench. Gives 
diagrams, hook -ups and details on Radio 
Hook -ups galore. One of the most complete 
hook -up books published. Authentic and 
up-to -date in every respect. Third edition 
now ready. 

Book No. 7 -Price 25c 

E. I. Co. Books 
are sold throughout the 
country by all Radio and 

News Dealers 
If Your Dealer Cannot Supply 

You, Write Direct 

e s 

THE EtCO:nEtv YQKtiT 

DIRECT FRAM THE PRESSES 

Latest Data and Con- 
struction Details on the 
Famous Reflex and 
SUPER - HETERODYNE Receivers 
Here are the E. I. Company's latest and finest books. These books are new 
and fresh, not only in that they have just come off the presses, but fresh and 
new because they are, in every detail, right up to the minute in the information 
they contain. 

Each book covers completely the receivers they describe beginning with the 
origin, usefulness and special qualities of the receiver, then to the equipment 
necessary for its construction ; thirdly, the best methods and essentials for the 
actual construction and, lastly, to the care and operation of the completed 
receiver. 

Each book is of a handy pocket size, 9 by 12 inches, containing 64 pages, 
profusely illustrated, and written in everyday language that anyone can under- 
stand. Each is bound with a special stiff cover printed in colors. 

Price 25c Each 
Now on Sale at all Radio and News Dealers 

Published by 

E. I. Company, Inc. 

233 Fulton Street New York, N. Y. 
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dency at present seems to indicate that short- 
ly high grade high- powered broadcast sta- 
tions will either be a part of the chain owned 
by the large electrical companies or will be 
backed by large organizations whose busi- 
ness and interests are nation -wide. It seems 
evident that the engineering solution of the 
broadcasting problem of each large center of 
population will be the operation of united 
broadcasting service in that community on 
such a basis that the programs sent out will 
be representative of the interests of that 
community. If this is the economic as well 
as the engineering solution, I feel safe in 
predicting that it will ultimately prevail. 

With this brief view of the problem as 
a whole, let us see how St. Paul and Minne- 
apolis are progressing with its solution. 
After four years of experience we see the 
establishment of one large station with the 
united backing of Minneapolis and St. Paul, 
which is striving to make its programs rep- 
resentative of this community and the North- 
west. I am not speaking in jest when I 
point with pride to the fact that these two 
cities so often outwardly hostile in their 
attitude toward each other have seen the logi- 
cal and ultimate necessity of co- operating in 
this particular instance. That in itself is a 
tremendous accomplishment, but it was made 
necessary by the very technical nature of 
radio communication. We may safely state 
that this community is immeasurably nearer 
the solution of its broadcasting problem than 
any other large center of population in the 
United States because both cities have con - 
centrated their efforts in support of the effi- 
cient co- operation of one good representa- 
tive broadcasting service. 

However, the problem does not end here. 
Now that the Twin Cities are united in their 
support of one broadcasting service, the next 
step is to make and keep this broadcasting 
service representative of the interests and 
life of the entire Northwest. To that end 
it is the duty of each and every one of us 
to offer encouragement where encouragement 
is needed, to offer constructive criticism 
rather than destructive criticism, and to see 
that no agency, commercial, governmental, 
or otherwise so hampers or restricts its ac- 
tivities as to any way prevent broadcast 
service to the Northwest reaching the high 
plane of economic and social usefulness to 
which it is destined. 

If we conscientiously adhere to such a 
program as I have outlined above, we will 
not only have solved the broadcasting ques- 
tion for the Northwest, but will by example 
have taken the lead in placing radio broad- 
casting throughout the whole United States 
upon a sound economic basis. 

° International Radio = 

(Continued on page 1648) 
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expected that it will be received over a large 
area on crystal sets. The station will also 
study many phenomena as fading, and the 
influence of rarified air on radio transmis- 
sion. 
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Aid to 
'Conductors 

Travelers on the trains 
of one of the railroads in 
France are to be notified 
of the next stop by means 
of loud speakers. 

r"-----'"'"'"""- 
Inter 

The International Com- 
na- mittee for Wireless Tele- tional 

E phony, which was found- 
_ Meeting ed in 1923, is planning to 
......." " "° ° "''' " " " "" " hold a great interna- 
tional meeting in Paris from April 16 to 
20, 1925. Twenty -seven nations are repre- 
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Magnavox 
Receiving Sets 

TRF -5 (as illustrated) 
encased in carved ma- 
hogany cabinet; price 
includes M4 Repro- 
ducer . . $125.00 

TRF -50 in carved 
mahogany period cabi- 
net with dust -proof 
doors and built -in 
Magnavox Reproducer 

$150.00 

Semi -dynamic 
Reproducer 

M4 -the most efficient 
unit ever designed to 
operate without ex- 
ternal battery, $25.00 

Electro - dynamic 
Reproducer 

The original radio re- 
producer, famous 
throughout the world. 
WithVolume Control. 

R3, $35.00 
R2, $50.00 

ONE hand on ONE dial 
For' uníngin/ 

VEN though the Magnavox 
single dial Station Selector 
has displaced the "old style" 
complicated tuning arrange- 

ments, this remarkable feature alone 
would not have merited thepraisewhich 
every owner gives his Magnavox Set. 

It is by its sheer musical quality, in addition to its 
unusual simplicity, that the Magnavox 5 -tube tuned 
radio frequency circuit retains the user's lasting 
admiration. 

As pioneers in the design and manufacture of radio 
reproducers, Magnavox engineers were thoroughly 
equipped to master the problem of beautiful tone. 

If you already own a 'receiving set, a Magnavox 
Reproducer will wonderfully enhance its daily use- 
fulness for family and friends. 

Magnavox Radio Products are carried by 

reliable dealers. Illustrated booklet on request 

THE MAGNAVOX COMPANY, Oakland, Cal. 
New York: 

350 West 31st St. 
Chicago: San Francisco: 

162 N. State St. 274 Brannan St. 

Canadian Distributors: Perkins Electric Limited 
Toronto, Montreal, Winnipeg 

PRICE TALKS - DEALERS - 
New Complete Catalogue at Exceptionally 

Attractive Discounts 
FREE Hookups on Request. 

RADIO SUPPLY COMPANY 
17 S. 4th Street, Phila., Pa. 

BAKELITE 
Radio Panels 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office : 636 West 22d Street. 

RKO1E 
Guaranteed >.`..-'-??''r 

the Best 1.00 
"REFLEX SPECIAL" 

QUICK CONTACT 
RECTIFIER 

Withstands Heavy Plate Voltat,e 
The Acre Apparatus Co. says "prevent dis. 
tortion and howling by using a BROW NLIE CRYSTAL 

in REFLEX SETS." 
Order From Your Dealer or Direct 

ROLAND BROWNLI'E & CO. 
22 Saunders Street Medford, Mass. 

A0 

¡jAPU 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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"BETTER THAN 
AN AERIAL !" 

Say Many Fans and Dealers of 

THE 

Paramount Loop 
A New Marvelous Antenna the LIST 
Popularity of Which is Fairly PRICE 
Sweeping the Country. $12 

After exacting tests prominent engineers from 
many parts of the country are wiring and writing 
in their endorsement of the PARAMOUNT 
LOOP. 

Spider -web wound with silk over phospher- 
bronze wire on genuine Bakelite frame, the PAR - 
AMOUNT LOOP gathers and sends direct to the 
receiver every electron of current, producing to 
a surprising degree- 

Greater Volume! Greater Clarity! 
Greater Directional Effect! 

Greater Receivability! 

For Results That Will Add Still Greater Delight 
to Your "Radio Afternoons and Evenings," Order 
a PARAMOUNT LOOP from Your Dealer -or 
Direct from the Manufacturer -To -day! 

PARAMOUNT RADIO CORP. 
23 Central Ave. Dept. R. N., Newark, N. J. 
Big Opportunity for Dealers and Jobbers. 

4111.1 
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Praised by Experts! 
Enjoyable volume and marvel - 

\, one clarity are ensured with Air - 
tron Tubes. 

Every Tube is a product of 
scientific skill and accuracy, and 
fully guaranteed. Tested and ap- 
proved by Radio Authorities. 

Ask your favorite dealer for 
Airtron Tubes. All standard 
types $4.00. 

Dealers write for discounts. 
We Repair all types of tubes $2.50 

H. & H. RADIO CO. 
Dept. 105, 514 Clinton Ave. 

NEWARK, N. J. 

AI RTRDN 
RADIO TUBES 

eljoADIO TUBE 
IV EXCHANGE 

We Repair All Standard Makes of Tubes 

Including 
W.D. -11 or 12 
U.V. -199 C. -299 

O 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 

U. V. 202 Repaired, $3.00 
ALL TUBRADIO TUBE EXCHA 

THE WORK 
EXCHANGE 

200 BROADWAY NEW YORK CITY, N. Y. 
All Mail Orders Given Prompt Attention 

Orders Sent Parcel Post C. O. D. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS -$2.50 a year. 
Experimenter Publishing Co., 53 Park PL, N.Y.C. 

sented in this organization, which is in close 
relation with the League of Nations, the 
International Chamber of Commerce and 
many other international organizations with 
wide interests and legal, artistic and business 
development of wireless. 

In view of the coming meeting which is 
to be largely devoted to working out legal 
problems connected with radio broadcasting 
arid communications, radio amateurs through- 
out the world have decided to hold a meet- 
ing at the same time and co- operate in the 
fullest measure possible. 

New "Eiffel 
Tower" for 

Radio 

GERMANY 

The construction of an 
"Eiffel Tower" in Berlin 
for a radio transmitting 
station was started re- 
cently. The tower is to 

to be 418 feet high, being less than half the 
height of the Parisian tower. There will be 
a restaurant on the first platform, 146 feet 
above the ground. At 406 feet there will be 
a platform which will be open to sightseers, 
and may be reached by an elevator. This 
tcwer will be the highest in Berlin built pri- 
marily for radio. 

Chimney 
Sweeps 

Hunt Illicit Fi 

i Radio Sets 

German fans object to 
being taxed even 24 marks 
a year for the privilege 
of listening in, and do not 
take out licenses. So 
difficult has it become for 
the postal authorities to 

locate unlicensed radio sets that considerable 
sleuthing is now necessary. All letter - 
carriers and even chimney sweeps have been 
called in to assist the post office in locating 
unlicensed radio sets. The enlisting of the 
chimney sweeps was a strategic move, since 
these master craftsmen of sometimes 20 
year's experience, are the privileged entrants 
of every home in their districts. 

= 

SOUTH AFRICA 

The Congo Caves, lo- 
U n d e r - = cated on the outskirts of 
ground Ex- E Odutshoorn, a town in 

= periments the Cape Colony, has be- 
= ° " "am =" " " " " " " "" ° " °'i come world famed. The 
caves were discovered inside a mountain, 
bringing to light historical carving and won- 
derful scenic effects. An experiment was 
recently conducted inside the caves with a 
six -tube receiver, and although the party 
was more than 900 feet inside the caves, 
Johannesburg, over 700 miles away, was 
heard on a loud speaker. 

AUSTRALIA 
Nellie Melba's last ap- 

Melba pearance on the operatic 

Broadcasts stage of Melbourne was 
t her first appearance as a 

" " " " "" " °""'' radio vocalist in English 
territory. Viewed from that angle alone, 
therefore, the radio transmission of "La 
Boheme" from His Majesty's Theatre re- 
cently had great historical interest. But in 
addition, it marked the opening of the big 
Braybrook station's radio service. 

southern Norway 

NORWAY 

Norway's first broad- 
cast station located in 
Christiana, where its field 
of activity extends 
through eastern a n d 

and into the district around 
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Illy 113 Motors 

Left at 10 Each 
Ideal for home -made phonographs, ex- 
perimental purposes and combination 
PHONOGRAPH -RADIO sets. 
We have 113 small motors which are greatly 
under- priced for quick clearance. You will 
never. again equal this low price, when this 
lot is sold. 

They are universal motors, 110 volts, 60 cycle 
single phase, complete with turntable, cord 
and socket for immediate use. 1400 R. P. M. 
Motor has 1" pulley with flange for %" flat 
belt. Housed in highly polished, nickel -plated 
shell. 

Don't lose out on this remarkable offer. Order 
your motor today. Tomorrow may be too 
late. DO IT NOW! Price $10.00 f. o. b. 
Steger, Illinois. 

Industrial Division 

Steger & Sons 
Piano Manufacturing Company 
Dept. 60, Steger Building CHICAGO. ILLINOIS 

$350 MC® 
eoUfPMENV' 

, 

AUDIO TRANSFORMER 

Gives you Clarity-Vol- 
tune and freedom from 
distortion. Extremely wen 
made. 

Sent Postpaid upon receipt of purchase price. 

LEE ELECTRIC & MFG. CO. 
220 Eighth St., San Francisco, Cal. 

Dealers- Jobbers 
Write for good 

proposition. 

Special Library of Information 
on 

RADIO PATENTS 
and 

TRADE MARKS 

JOHN B. BRADY 
Patent Lawyer 

Ouray Building Washington, D. C. 

Cable address: Telephone: 
RADIOPAT Main 4806 
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Trondhjem, started operating about the first 
of the year. The power of the station is 
rated at 1.5 kw. It is officially estimated 
that there are about 10,000 amateurs in Nor- 
way and that 7,000 will pay taxes now that 
broadcasting has started. 

11111t 

Install 
Pope's 

Radio Set 

ITALY 

The special broadcast 
receiver which was pre- 
sented to His Holiness 
by the Marconi Company, 
consists of a Marconi - 

phone receiver with loud speaker combina- 
tion, which enables broadcasting from the 
principal capitals of Europe to be received. 
It is understood that the set has been in- 
stalled in one of the best drawing rooms of 
the Vatican and that it will be used during 
diplomatic receptions. 

RADIO IMPRACTICAL FOR MINE 
WORK 

Evidently there is a limit to what radio 
can do despite its almost universal adapta- 
tion to many utilitarian needs. The sixth 
report of the engineers investigating the 
possibilities of communicating in mines for 
the Department of Interior points out that 
the present means of pure radio communica- 
tion is impractical under general mining 
conditions. In making this report, Bureau 
of Mines Engineers J. J. Jakosky and D. H. 
Zellers state in part : 

"Because of the high earth conductivity 
and resultant attenuation of the high fre- 
quency radio waves in penetrating the earth, 
relatively high -power equipment, which 
means bulk and weight, is required. Such 
equipment is now believed to be impractical 
for general mine communication or for 
mine -rescue purposes. For reliable communi- 
cation by pure radio over distances of even 
1,000 to 2,000 feet through strata would, in 
all probability, require transmitting equip- 
ment with an output of from 50 to 200 watts 
or more, and used in conjunction with a 
sensitive receiver. Such equipment would be 
much too bulky, heavy and complicated to 
fulfill the requirements for a practical mine 
apparatus. In transmitting, vacuum tubes 
are the only present known means of gen- 
erating the short wave high frequency con- 
tinuous currents such as could be used for 
voice transmission. The comparatively 
heavy and bulky power supply for plate 
current, filament supply and auxiliary appa- 
ratus makes vacuum tube equipment of 50 
to 200 watts output considerably heavier, 
bulkier and too fragile and delicate for 
practical mine communication purposes." 

RADIO STOCKS SOAR 
Probably the most remarkable flareup 

which has occurred since radio stocks be- 
came objects of speculation in the market 
developed on January 2 on the Stock 
Exchange and in the Curb Market, where 
18 of the issues are dealt in actively. 

The movement probably received its im- 
petus from the fact that numbers by well - 
known opera singers were broadcast on the 
previous night, and the fires of speculation 
were fed by the knowledge received in Wall 
Street during the day that some of the cor- 
porations had made more money in 1924 
than even their most optimistic organizers 
had anticipated. Whatever the cause, radio 
stocks have caught the speculative imagina- 
tion of Wall Street in more fantastic fash- 
ion than at any time since the oil industry 
developed and oil stocks took the center of 
the speculative stage. 

On the Stock Exchange Radio Corpora- 
tion of America stock advanced 13 points 
and American Bosch Magneto advanced l57A 
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RADIO FREQUENCY AMPLIFICATION WITH THE BALLANTINE VARIOTRANSFORMER 

No extra condenser et- 
r. 
for titis tuned 

f. instrument 1/44 
(00- 

Transformer only $Q.60 
for panel or base 

At dealers or postpaid 

A Boonton 
Guaranteed 

Product 

BALLANTINE 
VARIOTRANSFORMER 

UNITS 
Pure inductance tuning 
gives maximum amplification 

SIMPLICITY 
and efficiency are usually found 

together. That's one reason why your tubes 
pass on a greater proportion of their energy - 
when coupled through BALLANTINE Vario- 
transformers. 

Self- contained; takes less space 
Entirely shielded by its metal case (only 13/4" 
diameter), this instrument may be placed close 
to other parts of the circuit. The sketch shows 
how simple is the link between the plate of one 
tube and the grid of the next. No extra con- 
denser to cut voltage; and no condenser dielec- 
tric to absorb energy. Only with the continu- 
ously variable inductance tuning of the BAL - 
LANTINE can you cover the broadcast range 
-and get highest amplification in every tube 
with fine tone quality assured. 

This booklet yours on request 
"Radio Frequency Amplification with the 
Ballantine Variotransformer" tells how to 
get better results with fewer parts. Your 
copy is ready to mail. 

Complete radio frequency 
amplifier unit with $ 1 C.31) 
socket and rheostat 1.7 624 Fanny Road, Boonton, New Jersey 
RADIO FREQUENCY AMPLIFICATION WITH THE BALLANTINE VARIOTRANSFORMER 

To the Radio Dealer 
Let us explain how you can make the sale of our publications a worth 

while, well paying r_.rt c your business. Everyone that enters your store 
is a prospective buyer of RADIO NEWS. RADIO NEWS will sell 
with little effort on your part. 

You may sell our publications on a single copy basis with a fine margin 
of profit or on a subscription basis with a generous commission allowance. 

Write now and prepare for the Fall and Winter trade. 

EXPERIMENTER PUBLISHING CO. 
53 Park Place New York 
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Takes the 
MYSTERY 

out of RADIO! 
Just one book answers every ques- 
tion about this modern miracle 

100,000 SOLD 
514 PAGES 

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 

BE A RADIO expert -it's easy for the 
100,000 who own this compact, com- 

plete Radio Handbook. Written in good, 
plain, understandable language. Crammed 
full of facts, every one useful and im- 
portant. Explains how receivers and transmitters work, how to build and operate them. Whatever you or your 
friends want to know, it's here. Will 
save you many times its small cost. 

TELLS ALL ABOUT: Electrical terms 
and circuits, antennas, batteries, genera- 
tors and motors, electron (vacuum) tubes, 
every receiving hook -up, radio and audio 
frequency amplification, broadcast and 
commercial transmitters and receivers, 
super -regeneration, codes, license rules. 
Many other features. 

Nothing else like it. Make this ex- traordinary book your radio library - just this one little giant is all you need. Everything in one index, under one cover, 
in one book, for one dollar. The biggest 
dollar's worth in radio to -day. Combines 
the knowledge of many expensive works. 
Buy this and save the difference. Stop 
experimenting in the dark. Before you 
spend another cent on parts or even 
touch a dial, sign and mail the coupon 
below and get this unique guide to suc- 
cessful radio. More than 100,000 sold. 

Send $1 to -day and get this 514 -page I.C.S. 
Radio Handbook -the biggest value in 
radio to -day. Money back if not satisfied. 

f- TEAR OUT HERE----- - 
i INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box SISO -E, Scranton, Penna. 

I enclose One Dollar. Please send me -post- 
paid -the 514 -page I. C. S. Radio Handbook. 
It is understood that if I am not entirely 
satisfied I may return this book within 'five 
days and you will refund my money. 

' Name 

`Address 
I Check here D and enclose $1.50 if pou Wish the 0 

de luxe edition, bound in Leathereid. - 
SUPERADIO LOW LOSS KIT 

$38.50 
MORE SELECTIVITY BY 

_ TEST MORE VOLUME 
MORE DISTANCE 

Than you have ever been able to buy for $38.50 
Complete in every detail, even to panel and cabinet, con- 
tains Lopez famous Lon' Loss Tuner, Heath "Radiant" 
Low Loss Condenser, Superadio 2 in 1 and 3 in 1 Units. 
Etc., Etc. 

All Fully Guaranteed. 
Mail Orders Only. write for Catalogue. 

AMERICAN RADIO SALES COMPANY (Not Inc.) 
3101 N. Crawford Ave.. Chicago. III. 

Insure your copy reaching you each month. 
Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park Pl., N.Y.C. 

points during the day in trading, which could 
be called nothing less than wild. In these 
shares there were frequently 2 or 3 points 
between sales - and the specialists were inun- 
dated with business all clay. Incidentally, 
there was a great deal of criticism last night 
of the wild gyrations allowed to take place 
in these two issues, evidently, it was said, 
under the guidance of pools organized for 
their benefit. The activities in Radio Cor- 
poration of America were not new to Wall 
Street because the stock always has been 
violent in its swings. The upturn in Ameri- 
can Bosch ill agneto, however, was somethïng 
new. The corporation has just entered the 
radio field and, of course, its- earnings from 
that source are of necessity meager thus 
far. It was said that probably in both cases 
the up- swings were aided by shorts, which 
were obliged to "pay through the nose" for 
the stock they were obliged to repurchase. 

The record of sales of the radio shares 
in Wall Street on January 2 follows: 

Net 
Sales high Low Last Clege. 

Am Bosch Mag.. 26,300 49% 33 4S% +15% 
C. Freshman, w i 6,500 24 231/4 24 + / 
DeForest v t cfs 20,300 30 27t. 30 + 1 

Dubilier C & R. 3,400 67V, 65 67 - 
Do new, w i.. 900 3"i %s 33 33N+ ' /,s 
Do rts, w i.. 1,400 13/4 1' /. IV,- ;4' 

Duplex C & R 
v t cfs, w i... 3,500 13/ 12:;q1 13,A+ 

Freed - Eisemann, 
w i . 4,700 323/4 32 32%+ 

llazeltine 14,300 51 4777g 503/4+ 
Inter -Ocean 700 13 12A 13 + 
Jones 3,100 SA 77A S + 
Liberty Radio 

Chain Stores 3.400 
Radio Corp Arn 17.t,300 

Do f 350 P 
Do old 3,700 
Do old pf 100 

Rova stk tr cis 500 
Sleeper y t cfs 3,400 
Thermiodyne .. 7,800 

Thompson (R E) 
t cfs 14,000 245A 21 24%+ 37A 

'flower Mfg 100 23 23 23 
. Ware . 2,400 40 39% 40 + 

An incident of the day which appeared 
to have no effect on the market for these 
issues was the announcement by some of the 
large department stores of sharp cuts in the 
prices of radio sets, one of the stores reduc- 
ing the price of standard sets as much as 
80 per cent. in a few cases. Those who 
were interested in the radio stocks, however, 
say that the earnings for 1924 for most of 
the companies when published will prove a 
surprise to even the most sanguine holders 
of these shares. Careful students of the 
industry estimate the total dollar sales of 
radio sets and parts in 1924 at $350,000,000, 
compared with $120,000,000 in 1923, $60,- 
000,000 in 1922, $5,000,000 in 1921 and 
$2.000,000 in 1920. It is considered doubt- 
ful if there ever has been an industry in the 
history of the country which has had such 
phenomenal growth. 

Wall Street is anxious to point out, how- 
ever, that practically all of these stocks are 
speculations pure and simple; that not one 
of them is in the investment class, and that 
in only a few scattered cases are any divi- 
dends being paid at the moment. Most of 
the rises in stock prices have been based 
on hopes that the industry will continue to 
expand and that good dividends will event- 
ually accrue to stockholders. 

At least a dozen formal offerings of new 
radio stocks have been made by investment 
bankers during the last two months. Each 
of these bankers has pointed out that the 
stocks were offered as a speculation. In 
every case they have been oversubscribed. 
Ili one particular instance the oversubscrip- 
tion amounted to fourteen times the amount 
of stock offered. 

Sl/.; ï % 
77% 66y 
50 497/s 
15% 13 
5 5 

1i3/4 12 
173/4, 17 
20 19 

ïs 

;41 

2% 

Sg 

ST1 l.. ,AS 

773/4+13 
497A- % 
15%4+ 1% 

5 + 
12%- % 
17 
20 + % 

RADIO SUPERVISORS NEED MORE 
EQUIPMENT FOR 1925 

With 538 broadcast stations, 16,000 ama- 
teurs, 590 commercial and 2,690 ship stations 
almost constantly on the air, the Department 
of Commerce field representatives point out 
that the need for field strength measuring' 
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FREE 
Greatest Catalog 
of Radio E 

Bargains k` 
SEND FOR 
IT TODAY 
It contains a thousand bargains of 
everything in radio; parts, supplies, Com- 
plete parts for sets, complete sets, etc., also a 
mine of very latest information on all different 
circuits, Complete list of broadcasting stations 
and other data. Send your name and 
address and we'll send FREE CATALOG. 

Special Five Tube Completely Built and Wired 
Set, Mahogany Sloping Cabinet. $39.50 Three Thousand Mile Range 

R. C. A. Tubes, UV -201A, UV -199, . 

WD -12 or UV -200. $3.55 
BUILD YOUR OWN RADIO SET 
All complete parts for the following sets consist of 
standard advertised guaranteed parts and include 
drilled bakelite panels and wiring diagrams for 
easy set construction. 
Five Tube Licensed Neutrodyne . . $33.45 
One Tube Cockaday 10.10 
Three Tube Cockaday 18.55 
Eight Tube Superheterodyne 59.75 
One Tube Reflex 15.85 
Three Tube Reflex 27.85 
Four Tube Acme Reflex 39.85 
Five Tube Improved Cockaday 39.65 
One Tube Reinhartz 10.45 
Three Tube Reinhartz - 

17.55 
Order from this ad and send 
for catalog. We pay all trans- 
portation charges, Everything 
guaranteed. Money back if you / q 
are -lot fully satisfied. 

FREE SERVICE 
DEPARTMENT met l t 

Our radio " engineers will help 
you solve all your radio prob- 
lems, sad furnish up-to -date 
information on set construc- 
tion, operation and improve- HEADPHONES 
ment. This service is free to "Randolph Special" 
our customers. 2200 Ohm moulded headset 

RANDOLPH RADIO`'CORP. 
159 N. UNION AV. 11112MEI.7 CHIÇAGO,IIL. 

are 

Murdock 
Phones 

backed by 20 years of 
successful experience. There 
are over 1,000,000 in use to- 
day. Murdocks are famous 
for distinct reproduction and 
for their light weight. With 
the Murdock Multiple Plug 
you can use from one to four 
phones at the same time. 

WM. J. MURDOCK CO. 
202 Washington Ave., Chelsea, Mass. 

Free Booklet 
Write for our free book- 
let "The Ears of Ra- 
dio." It contains im- 
portant data on head- 
phones. 

MURDOCK 
RADIO PHONES 

Standard since 1904 
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BURIED 
TREASURE 

can still be found in 

CHEMISTRY 

1809 

Go od Chemists Command High Salaries 
and you can make yourself 
independent for life by un- 
earthing one of chemistry's 
yet undiscovered secrets. 

T. O'CONOR SLOANE. 
A.B., A.M., LL.D., I'h.D. 

Noted Instructor. Lecturer and Au- 
thor. Formerly Treasurer Ameri- 
jean Chemical Society and a prac- 
tical chemist with many well known 
achievements to his credit. Not 
only has Dr. Sloane taught chemis- 
try for years but he was for many 
years, engaged ir commercial 
chemistry work. 

Do you remember how the tales of pirate gold used to fire 
your imagination and make you want to sail the uncharted 
seas in search of treasure and adventure? And then you 
would regret that such things were no longer done. But that 
is a mistake. They are done -today and everyday -not on 
desert islands, but in the chemical laboratories throughout 
your own country. Quietly, systematically, the chemist works. 
His work is difficult, but more adventurous than the blood- 
curdling deeds of the Spanish Main. Instead of meeting an 
early and violent death on some forgotten shore, he gathers 
wealth and honor through his invaluable contributions to hu- 
manity. Alfred Nobel, the Swedish chemist who invented 
dynamite, made so many millions that the income alone from 
his bequests provides five $40,000 prizes every year for the 
advancement of science and peace. C. M. Hall, the chemist 
who discovered how to manufacture aluminum made millions 
through this discovery. F. G. Cottrell, who devised a valu- 
able process for recovering the waste from flue gases, James 
Gayley, who showed how to save enormous losses in steel 
manufacture, L. H. Baekeland, who invented Bakelite -these 
are only a few of the men to whom fortunes have come 
through their chemical achievements. 

Experimental Equipment 
Furnished to Every Student 

We give to every student without additional charge this 
chemical equipment, including forty -nine pieces of labora- 
tory apparatus and supplies, and forty different chemicals 
and reagents. These comprise the apparatus and chemicals 
used for the experimental work of the course. The fitted 
heavy wooden box serves not only as a case for the outfit 
but also as a useful laboratory accessory for performing 
countless experiments. 

CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 

HOME EXTENSION DIVISION 3 

66 -R -WEST BROADWAY NEW YORK CITY 

Now Is the Time to 
Study Chemistry 

Not only are there boundless opportunities for amassing 
wealth in Chemistry, but the profession affords congenial 
employment at good salaries to hundreds of thousands who 
merely follow out its present applications. These appli- 
cations are innumerable, touching intimately every business and every product in the world. The work of the 
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of pleasure. The days e in a chemical laboratory are filled with thrilling and delightful experimentation, with the alluring 
Prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm. 

What Some of Our 
Students Say of This 
Course: 

I have not written since I received the big 
set. I can still say that it far exceeded my 
anticipations. Since I have been studying with 
your school I have been appointed chemist for 
the Scranton Coal Co. testing all the coal and 
ash by proximate analysis. The lessons are 
helping me wonderfully, and the interesting 
way in which they are written makes the wait 
patiently for each lesson.- MORLAIS COUS- 
ENS. 

I wish to express my appreciation of your 
prompt reply to Illy letter and to the recom- 
mendation to tile General Electric Co. I in- 
tend to start the student engineering course at 
the works. This is somewhat along electrical 
lines, but the fact that I had a recommenda- 
tion from a reliable school no doubt had con- 
siderable influence in helping nie to secure the 
job. --II. VAN BENTHEYSEN. 

So far I've been more than pleased with 
your course and am still doing nicely. I hope 
to be your honor graduate this year. -J. M. 
NONNES, Ht. 

I find your course excellent and your instruc- 
lion, truthfully, the clearest mid best assem- 
bled I have ever taken, and yours is the fifth 
one I've studied. -JAMES J. KELLY 

From the time I was having Chemistry it 
has never been thus explained to nie as it is 
nowt I am recommending you highly to my 
friends, and urging them to become members 
of such an organization.- CHARLES BEN - 
JAMIN. 

I shall always recommend your school to my 
friends and let them lmow'lrow simple your les- 
sons are. -C. J. AMDAHL. 

I am more than pleased. You dig right in 
from the start. I am going to get somewhere 
with this course. I am so glad that I found 
you. -A. A. CAMERON. 

I use your lessons constantly as I find it 
more thorough than most text books I can 
secure. -WM. H. TIBBS. 

Thanking you for your lessons, which I find 
not only clear and concise, but wonderfully 
interesting. I am -ROBT. H. TIRATLOR. 

I received employment in the Consolidated 
Gas. Co. I appreciate very snitch the good 
service of the school when a recommendation 
was asked for. -JOS. DECKER. 

You Can Learn at Home % 
To qualify for this remarkable calling requires elaborate specialized training. Formerly it uvas 
necessary to attend a university for several years to acquire that training, but thanks to our 
highly perfected and thorough system of instruction, you can now stay at home, keep your /CHEMICAL 
position, and let us relocate you in Chemistry during y'cur spare time. Even with only common 
schooling you can take our course end equip yourself for immediate practical work in a chemical INSTITUTE 
laboratory. Dr. Sloane gives every one of his students the same careful, personal super- OF NEW YORK vision that made him celebrated throughout his long career as a college professor. 
instruction from the very beginning is made interesting and practical, and wa supply you Home Extension 
with apparatus and chemicals for performing the fascinating analyses and experimental Division 3 
work that plays such a large part in our method of teaching, and you are awarded the 

66 -R -West BroadwaP Institute's official diploma after you hare satisfactorily completed the course. 
New York 

roadway 

Easy Monthly Payments 
You don't have to have even the small price of the course to start. You can , Please send me at once. 

pay for it in small monthly amounts -so small that you won't feel them. without any obligation on urn 

The cost of our course is very low, and includes everything, even the Part, your free Book Ofait par -- 

chemistry outfit -there are no extras to buy with our course. Our plan' ties fab Ch 
the 

an &.al par - 
of monthly payments places a chemical education within the reach of 

titulars about the Experimental Equlp- 

everyone. Write us and let us explain our plan in full -give at ment given to every student. Also please 

opportunity of showing you how you can qualify for a highly trained tell me about your plan of payment and 

technical position without even giving up your present employment.; your special 30 day offer. 

Special 30-Day Offer 
Resides furnishing the strident with his Experimental 
Equipment, we are making an additional special offer for / NAME 
a short while only. You owe it to yourself to find out 
about it. Write today for full information and free / 
book "Opportunities for Chemists." Send the cotmon 
right now while it is fresh in your mind. Or just ¡ADDRESS 
write your name and address on a postal and mail / it to as. But whatever you do, act today before 
this offer is withdrawn. 

DON'T WAIT -MAIL COUPON NOW! 'CITY ./ B N., Meh. '25 
STATE 
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Tuning 
REMEMBER how the "slow - 

motion" picture helped you 
see details that were unnoticed 
in the usual running? 
In a similar way the "slow -motion" 
(mto -t ratio/ of the new UNIVER- 
NIER helps you find dozens of sta- 
tions that are missed if "searching" 
is done with the usual coarse adjust- 
ment as you are compelled to do 
with many so- called vernier dials 
which merely duplicate the action 
of the obsolete vernier condenser. 
With its continuous "slow motion," 
the UNIVERNIER first finds the 
station you want -then clears it up. 
That's why it's such a record- breaker 
for locating those hard -to-get distant 
stations and bringing them in so eas- 
ily, quickly, clear and loud. Promise 
yourself a real surprise -replace your 
dials with UNIVERNIERStonight! 
At your dealer's or sent postpaid on 
receipt of purchase price. (Please men - 
tion dealer's name ) 

Mahogany Knob and 
Gold- plated dial $1.50 
Black Knob and Silver - 
plated dial $1.25 

Jobbers and Dealers: Write for Discounts 

WALBERT MFG. CO. 
923 Wrightwood Ave., Chicago, Ill. 

Send RE !'i 
ÚN/1/pn ey for 

I 
LOG 866K 

A L B E R T , fi 
UfiTIVERNIER 

?Ylzcro-Selective Tuning Control 

Brings you a Genuine 
UNDERWOOD 
T Y P E W R I T E R 

to DAYS FREE TRIAL YO°rr$$3OOfnueeoodti" ïó days you are not satisfied with this late model UNDERWOOD typewriter rebuilt by the famous Shipman Ward process. 

GREAT PRICE.SAVING Direct 
r 

to you fromftbe lagest 
tory in the worid by our money saving methods. 

typewriter ac- 

EASY MONTHLY PAYMENTS S°a fall the 
notice it while you enjoy the use of this wonderfu3 °muaebine. t 
FREE BOOK OF FACTS Explaininwg nbipman 

Ward's derful 
e ystem of rebuilding typewriters and also valuable iertee nag. 
abouttha typewriterindustry both inatrucdveand en[ertaining. 

Act Today! 
Mail 

Coupon 

Shipman Ward 
Mfg. Company 
1953 Shipman Building 
Twontrose & Ravenswood 
Aves., Chicago 

5 
Year 

Guarantee 

Please send me 

free'hook of facts. 
explaining bargain offer. 

Name 
St. and No 
City State 

apparatus and wavemeters is essential, if 
they are to keep stations on their proper 
wave -lengths and see that they are not using 
excessive power. 

Most of the inspectors now have wave - 
meters so that they can measure the trans- 
mitted waves of all stations, correcting them 
when they are off their wave -lengths, but 
none of the field workers who police the air 
have equipment for measuring field strength. 
This apparatus is used to ascertain the in- 
tensity of signals of a transmitting station 
at different distances. It measures the 
strength of the received signal, from which 
the power of the transmitter may be approxi- 
mated. With such a piece of apparatus on 
a truck or automobile, inspectors would listen 
in and measure the average strength of the 
signal of a broadcast station at a distance 
of one mile, five miles and twenty -five miles. 
This would enable them to determine whether 
500 watts or 1,000 watts are necessary for 
covering a given territory. 

The only dependable equipment of this type 
known is that developed by the American 
Tel. & Tel. Co. With using such apparatus 
mounted on trucks, which would also carry 
portable receiving sets, with loop antennae, 
departmental inspectors could greatly in- 
crease the efficiency of their work and cover 
more territory. 

It is understood that the Department hopes 
to secure authority to purchase at least four 
light trucks with full field radio equipment 
during the coming year, so as to speed up 
its work on detecting offenders of aerial 
traffic laws, keep stations in their allotted 
radio channels and locate interference. Later 
on it is hoped a truck for each of the nine 
radio supervisory districts can be secured. 

The need for radio equipped trucks or 
automobiles by the radio inspectors is in- 
dicated in a recent report of some radio field 
work in San Francisco by Supervisor Dillon. 

The location of outside interference, some- 
times called "faults," Mr. Dillon points out, 
has been due almost entirely to the fact that 
the inspectors were able to mount a receiv- 
ing set and a loop on an automobile and 
trace the interference from point to point 
until maximum signals were heard in the 
close proximity of the fault. 

Inspectors McGowan and Lovejoy worked 
until midnight seeking the origin of inter- 
ference reported by about 150 fans in San 
Francisco recently, and finally ran it to 
earth as a defective light fixture. The de- 
fective light caused interference in radio 
broadcasting throughout an area of about 
six square miles, as the noises were carried 
to various parts of the city on connecting 
and parallel light and power lines. Some 
of the fans aided in tracing this troublesome 
interference by lending their autos so that the 
inspectors could travel about tracing the 
noises. 

RADIO COMPLAINTS APPROXIMATE 
5,000 A MONTH 

During November the supervisors of the 
nine radio districts of the country received 
3,944 complaints of interference from fans 
and amateurs, not including many protests 
over the phone and in person, of which no 
record was kept. The cases reported cov- 
ered many sources and forms of interference: 
the spark set on board a ship transmitting 
off its wave- length; the broadcast station 
emitting harmonics and the amateur who 
transmitted code during the silent periods. 
Practically every complaint will have to be 
investigated by a field representative of the 
radio section of the Department of Com- 
merce, and in many instances an inspector 
will have to travel far afield to locate and 
remedy the trouble. Some of them, how- 
ever, are probably due to the carelessness of 
the fans in operating radiating receivers, but 
all cause more work for the small field force 
of the Department. 

Radio News for I V7arch, 1925 

ONE re, 
RADIO BOOK 

EVERYONE 

READS 
The Radio Broadcast 
Listener's Book of 
Information and Log 

Record 

Not only a complete, practical book 
of those essential Radio facts that 
everyone who owns a radio should 
know, but it is also a handy log rec- 
ord for those who want to keep a 
record of the stations they receive. 
The book is enclosed in a handsome 
two -color cover bound in a Loose - 
Leaf fashion, so that new pages can 
be inserted if necessary. It contains 
80 pages, each one containing inf or- 
mation more valuable than the last. 

The following is a brief summary 
of the information contained in this 
book: 
Information for the Broadcast Listener: 
Vacuum Tube Table: . Meter wave lengths: 
Radio Batteries: Wireless code chart: 

Station log chart: 
Complete list of Broadcast Stations of the 
United States, giving Fewer, wave length, 
and Time of Operation each day of the week, 
Log Sheets for tabulating the dial settings 
of the stations you receive on your radio. 
Size of Book, 6 in. by 9 in., with handsome 

2 -color cover. 

ID I Postage Paid 

PUBLISHED BY 
The E. I. COMPANY 

The Consrad Company 
SOLE DISTRIBUTORS 

233 Fulton St., New York 
N. Y. 

. 

'MR 

"RADIO'S FOREMOST PUBLISHERS" 

4 fy/C;iBYSTAL 
FOR 

i1 / POyIìBICVOLUI7E 
LOUD EVERYWHERE. A SIZABLE 
CHUNK -SENSITIVE ALL OVER 

ATTRACTIVELY MOUNTED 

cVARANTEs'9 

NON 
FIXED DETECTORS - 

ARE LOUD AND CLEAR. 

PRICE 50c POSTPAID 

PRICE $1.22 
POSTPAID 

Etpecially Adapted 

REFLEX 

POT. AMOCO FOR 

DURABLE 

THE KEYSTONE PRODUCTS CO. 
168 Gardenia Avenue, 

ROYAL OAK, MICHIGAN 
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SELF BALANCED LOW LOSS TUNED RADIO FREQUENCY KIT - FRESHMAN 
cu Lt CDTÑISNTIE 

,iASTEPIPDIEl,E 
3 MASTERPIECE TUNED RADIO FREQUENCY UNITS 

kW' 

I1'sEasyto Bulk! 
THE FRESHMAN 

ASTERELEcg 
or any other 5 tube tuned radio frequency receiver 
when you use the Freshman Masterpiece Kit. 

No Neutralizing or 
Balancing Condensers Required 

when you build with this kit, to construct a set that will be the equal, if not the 

superior, of any 5 tube receiver on the market, regardless of price. Even those 
stations farthest away can be brought in night after night at the same points on 

the dials with precision -like dependability. 

Kit consists of 3 Masterpiece Tuned Radio Frequency 1750 Units carefully matched and balanced. Complete with 
wiring diagram and instructions for building any 5 tube 
tuned radio frequency receiver and also drilling template 
for proper mountings 

Each and every Freshman Masterpiece Coil bears a serial 'lumber 
and Trademark -our guarantee of electrical and mechanical per- 
fection. For your protection demand only the genuine. 

At your dealers, otherwise send purchase price 
and you will be supplied without further charge. 

CMS(11ás. rreskman (o. inc. . 
Condenser ,/rodacts 

Freshman Bldg.. 240 -248 W. 40 St. New York 

A REAL FIXED DETECTOR 
For CRYSTAL and 
REFLEX SETS 
or OPERATES 

as a crystal set In itself. Stands battery current. lasts 
indefinitely and does array with bothersome eatvhisker 
and hunting for list Spot. You can depend on it tieing 
always ' Ilot." Can be mounted In any position or con- 
nected without. mounting. Savo A and B battery and 
Tube life, get better deteetirn Usais Vacuum Tubes. 
Get a RADETEC and know the joy of real reception. 
Packed in box with Brackets and instructions for 51.00. 

TOWNER RADIO MFG. CO. 
2620 B Victor St. Kansas City, Mo. 

YOUR CRYSTAL SET 
will receive greater distances if made by my plans. 
No tubes or batteries. Copyrighted plans 51.00; or 
furnished FREE with complete parts for building set, 
Including special coil and panel correctly drilled for 
only f3.00. Satisfaction guaranteed or money refunded. 
Satisfied customers everywhere. Particulars free. 

LEON LAMBERT 
595 Kaufman Bldg. Wichita, Kansas 
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The supervisor in Atlanta reported only 
30 formal complaints, but added that they 
came from 15 cities in his territory. The 
Chicago district led with 756 written com- 
plaints; San Francisco reported 750; New 
York estimated 700; Baltimore, 555; Seattle, 
5.10; Detroit, 312; Boston, 306 (broadcasters 
and the press reporting about 600) ; New 
Orleans, 32; and Atlanta, 30. It is believed 
that, all told, about 5,000 complaints were re- 
ceived, including phone and other protests. 

DETECTIVES DETECT DETEC- 
TORS IN DEUTSCHLAND 

German radio fans object to being taxed, 
even 24 marks a year, for the privilege of 
listening in, and do not take out licenses. 
So difficult has it become for the postal au- 
thorities to locate unlicensed radio sets that 
considerable sleuthing is now necessary, re- 
ports from Berlin state. All letter -carriers 
and even the chimney- sweeping industry have 
been called to assist the Post Office in locat- 
ing and spying out unlicensed radio receivers. 
When it is realized that there are about 
250,000 unlicensed sets in operation, and 
approximately 100,000 in Berlin alone, it is 
seen that the authorities are losing about 
6,000,000 marks a year. Unlicensed recep- 
tion is reported as still growing and the 
Government is striving to stamp out the 
practice. 

The enlistment of the co- operation of the 
chimney sweeps was a strategic move on the 
part of the municipalities, since these mas- 
ter craftsmen of sometimes 20 years' experi- 
ence are the privileged entrants of every 
home in their districts. Chimneys in Ger- 
many are the kind designed for Santa 
llau., ; that is, they are large and readily 
climbed or entered from the tops. Regular 
cleaning is part of the monthly routine, and 
the master sweeps are appointees of the 
municipalities. 

When the sooty leather -suited sweeps and 
their apprentices appear at the door, the 
Hausfrau is practically forced to admit them, 
black and dirty as they arc, for her chimney 
must be cleaned. As these men cover the 
saute territory for years, they know every 
nook and cranny of the individual chimneys 
as well as of the general domiciles. During 
their regular work they have excellent op- 
portunities to discover illicitly operated re- 
ceiving sets. 

Seldom does the Hausfrau have time to 
hide radio apparatus or take down the aerial 
after the sweeps appear at the door. It is 
believed that through the constant survey - 
lance of the trusty sweeps that unlicensed 
radio sets will soon disappear. Postmen. 
too, keep an eye aloft for antennae, report- 
ing also the receipt by post of any packages 
believed to contain radio sets or parts. 

The German government also lectures un- 
licensed unauthorized fans over the air every 
night, advising them of the law which con- 
fiscates unauthorized use of sets. Officials 
plan to broadcast seizures together with the 
names of individuals found to be evading 
the radio law. 

Evidently it takes a detective to detect 
a radio detector in Germany. 

RADIO AND FELONIOUS 
WEAPONS 

Radio does not hold the dignified and use- 
ful position abroad that it holds in America, 
and in some instances radio apparatus is 
classed with the felonious weapons of cracks- 
men, burglars and gangsters. Imagine put- 
ting a harmless receiving set in the same list 
with the tools and implements of the under- 
world. Yet this is just what has happened 
in British West Africa. By an order of the 
Gold Coast Colony Council "knuckle dust- 
ers," better known as brass knuckles used 

S. HAMMER RADIO CO. 
307 Atkins Ave., Brooklyn, N. Y. 

At the Lowest Prices! 

8 
TUBE RME COCKADAY 

i BEENEETERODYNE Idle, 
REFLEX RECEIVER 

5 
TUBE NEW COCKADAY 
4 CIRCUIT TUNER WITH KIT Resistance Coupled Amplifier 

GENUINE PARTS exactly as authorized and smith.: 
by Mr. Lawrence M. Carkaday. 

Write for our RADIO CATALOG 
and special circular about these Kits. 

the Specialize in Cockaday Kits 

Orders over $5.00 Shipped Prepaid. Money Orders or 
C.O.D. One -third must accompany all C.O.D. orders. 
Not insured unless insurance charges included. 

- EVERYTHING IN RADIO - 
Attractive Prices. Everything new. Mail order ont:. 

Orders shipped same day. 

ALL RADIO 
417 North Clark Street Chicano. Illinois. 
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1RD?ADYNE 

Every 
Circuit a 
Separate 

Color 
The new Consrad Pat- 
terns contain every pos- 
sible idea that will be of 
assistance to the user of 
these patterns while con- 
structing t h e receiver. 
The latest innovation is 
the printing of the wir- 
ing diagram on the new 
patterns in four colors; 
thus, GREEN for the 
Tuner -Oscillator circuit, 
YELLOW for the low 
potential wiring or "A" 
battery circuit, RED for 
the plate and `B" bat- 
tery circuit and WHITE 
for the grid circuit. 

This unique idea makes 
the wiring of the set 
much easier and pre- 
vents any possibility of 
making a mistake by 
misreading the blueprint. 

7he TROPADYN E 
The Superadio the Only Receiver 

with "Tunable" Intermediate 
Transformers 

The new Tropadyne circuit is ;.preading like wildfire. Front pages of many 
radio magazines and newspapers are featuring this circuit. The secret of its 
tremendous popularity is in the TUNABLE Intermediate transformers called 
Tropaformers. Tropaformers enable you, after the set is built, to tune the 
intermediate transformers so that ycu have no worries about balance. They take 
a big question mark out of your Super- Heterodyne. 

Consrad is again right up to the minute by publishing in its usual complete 
form a pattern on the authentic Tropadyne circuit. This pattern contains two 
extra large sized blueprints (19 by' 22 inches) . The blueprint of the wiring 
diagram is printed in the latest Consrad method explained elsewhere on this page. 
With these blueprints comes a large 16 page booklet complete in every detail, fully 
illustrated and written in plain understandable English. 

Altogether every modern aid toward making a radio diagram easy to under- 
stand and easy to follow is incorporated in this latest Consrad Pattern. 

SOLD BY ALL RADIO AND NEWS DEALERS 
Published and Distributed by 

The Consrad Co., 233 Fulton St., New York, N. Y. onsra 
RADIO'S FOREMOST PUBLISHERS - Everything in Books, Patterns and Diagrams 
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by thugs and toughs as weapons, wireless 
sets are classified in the same catagory and 
placed on the list of prohibited imports, ac- 
cording to an official report to the U. S. 
Department of Commerce. 

RADIO AND THE PUBLIC 
By HERBERT HOOVER 

The greatest development in broadcasting 
during the past year has not been in the 
application of new methods of transmission 
or reception, important as improvements in 
these lines have been. It is rather in the 
change in public attitude. Listeners are be- 
coming more and more appreciative of the 
real service of radio and increasingly criti- 
cal both as to the character of the matter 
furnished then and as to the efficiency with 
which it reaches them. The whole broad- 
casting structure is built upon service to 
the listeners. They are beginning to realize 
their importance, to assert their interest and 
to voice their wishes. Broadcasting must be 
conducted to meet their demands and this 
necessarily means higher character in what 
is transmitted and better quality in its repro- 
duction to the ears of the listener. The 
broadcasters, as a whole, are alive to the 
situation. There is a growing realization 
on their part of the public responsibilities 
they assume in conducting an agency so 
greatly affecting the cultural progress of our 
people. The innovations of which we hear 
so much -national progress, wire intercon- 
nection, short wave' re- broadcasting, in- 
creased power and wired radio, which are 
already playing so important a part and are 
destined to have still greater influence for 
good -are based entirely upon the necessity 
for meeting the growing popular require- 
ment of better service. The demand will 
continue to increase, and new methods of 
efficiency will continue to be found to meet 
it. But, beyond all, radio has begun to en- 
rich American life by a real contribution to 
the home. It yet has far greater service to 
perform in this way and I believe the next 
year will see a greater and more definite 
advance in this direction. 

USE OF EXCESSIVE POWER 
PROHIBITED 

A number of complaints have been re- 
ceived by the Bureau of Navigation regard- 
ing. the use of excessive power by coast and 
ship stations, causing interference to other 
stations. Operators are cautioned to use the 
minimum amount of power, as the use of ex- 
cessive power is a violation of regulation 14 
of the act of August 13, 1912, which is as 
follows: "In all circumstances, except in 
case of signals or radiograms relating to 
vessels in distress, all stations shall use the 
minimum amount of energy necessary to 
carry out any communication desired." 

It is also a violation of article 7, para- 
graph 1, of the International Convention ser- 
vice regulations, which is as follows : "All 
stations are bound to carry on the service 
with the minimum of energy necessary to 
insure safe communication." 

RADIO DEVELOPMENT DURING 
1924 

By JUDGE S. B. DAVIS 

In radio development during the past year 
two factors are outstanding the use of the 
short waves and wire interconnection of sta- 
tions. Both are of great importance. The 
short wave has found its place in commercial 
and amateur trans- oceanic communication 
and in transmission of re- broadcasting, both 
at home and to places across the seas. In 
domestic use it is a rival of wire intercon- 
nection. both being a means to the same end, 

bia1cin Aaking friends from 
Coast to Coast with the 
RICHARDSON 

A New Invention. 
A 5 tube neutralized receiver- 
tuned radio frequency -cuts 
through locals with astonishing 
ease -brings in distant stations 
with superb quality -works on 
indoor or outdoor aerial -uses 
dry cell or wet battery tubes. 

Usual night range on good outside aerial - 
3000 miles. 

Same set in 
í Kit form with 

' `Kan't -Go 
Wrong" Wir- 
ing System. 

Distributors 
20th CENTURY RADIO CORP., 102 Flatbush Avenue, Bklytt. 

PETER J. CONSTANT, 91 Seventh Avenue, New York 
R. H. McCANN, 122 Chambers St., New York 

Set as pictured 
above, in beau- 
tiful cabinet. 

RICHARDSON RADIO, Inc. 
Factory', 128 University Place New York 

Stuyvesant 7265.66.67 

1813 

Complete with 
Connecting PIug 

, Just fills the need, when 
you want to dance or 
take your loud speaker 
anywhere in the house or 
on the porch in summer. 
Longer lengths can be 
had as well. At your 
dealer or order direct 
from the factory. 

Crescent Braid Co., Inc. 
Providence, R. I. 

Makers of Phone Cords, 
Extension Cords, Battery 
Cables a n d Spaghetti 
Tubing - Everything in 

Braided Insulation. 

Get a Handy Binder fer your RADIO NEWS. Holds and preserves six issues, each of which 
can be inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 
Park Place, New York. 
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1!.BETTER N 0 NIE. !; 
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RADIO . 
SOCKET SETS 

i 

i 

I 
Price 
$ 

IPooe 
Prepasitd 

L 

A WRENCH SET 
THAT IS RIGHT 

This compact socket 
wrench set consists of 
a strong screw driver 
type handle with hex 
shank and six high 
grade steel, machined, 
sockets, five to fit the 
hex nuts and one taper 
milled socket for bat- 
tery nuts. All packed 
in durable, hinged box 
with a place for each 
socket and the handle. 

Radio Fans -"This 
set will set The Nut" 
quickly and easily and 
is as handy as your 
right hand. 

Send in the coupon 
and your dollar today 
for the set that's 
worth much more. 

NONE GI;1 BETTER R.A D I 0 SOCKEx. SET 

The New Britain Machine Co. 

A New Britain, Conn. 

I need this set. Enclosed. Find $ 19). 

Name________ 

Street____ - 
- ------ - - - - -- -State 

ViPlifUNI RADIO TUBES 

"u19I 
16E ENE 

Neü ARE quit 
STYLE 2014 

_s ' 
Style 0199 
Style 0201A 
Style 012 
Style 0200A 

ALL s 00 
TYPES &EACH 
Fully Guaranteed 
All tubes tested en laboratory 

Radio tube testing machine. 

Mail Ordero Promptly Filled 

We Ship C. O. D. 
.06 Amp. 3 -4 Volts -Amplifier- Detector 

1/4 Amp. 5 -6 Volts- Amplifier -Detector 
25 Amp. I! /z Volts- Amplifier- Detector 
/4 Amp. 5 -6 Volts- Detector 

Dealers -Write for Our Quantity Prices 
RADIO TUBE MFG. CO. 
154 Nassau St. Dept. 20 New York City 

the furnishing of simultaneous programs to 
several stations. I consider interconnection, 
in whichever mode effected, almost essential 
to the future of broadcasting, if we are to 
look at radio as a means of service to all 
our people all the time. It ultimately means 
national programs, nation -wide utterances, 
more valuable subject matter and that great 
happenings in which our people have so vital 
an interest will be made available to every- 
body. To give them an immediate touch 
with national and world happenings must 
result in better citizenship. We have already 
seen examples of nation -wide communication 
in the simultaneous broadcasting on several 
occasions by stations from the Atlantic to 
the Pacific, and it is now a nightly practice 
within extensive areas. All this has hap- 
pened in the past year. It is transforming 
broadcasting from a local to a national serv- 
ice, and this not by way of detriment to the 
local stations, which are the backbone of 
the system, but as an advantage to them. 
Interconnection, with its corrallary of na- 
tional service, is only just beginning. It will 
go much farther. Its development, together 
with some general rise in the power level 
of stations for the overcoming of static and 
interference, giving us really useful recep- 
tion, will, I believe, be the principal im- 
provements in the immediate future. 

I look for remarkable development along 
these lines for the good of broadcasting, 
which means for the benefit of the listener, 
during the coming year. 

A SCIENTIFIC EXPERIMENT 
(Embodying a practical application of the state- 

ment, made recently, by Sir Oliver Lodge, that 
mankind was unconsciously using the ether to 
transmit messages long before the arrival of wire- 
less- "not when we spoke to each other, for then 
we only used the air, but when we smiled, winked, 
or nodded. ") 

A man, a maid, a park, a seat, 
And, last, a summer's day - 

The apparatus seems complete; 
And now for its display. 

A glance, a look ; a lowered book; 
A shrug, the lightest sigh - 

The spoken word seems slow, absurd 
When these are wafted by. 

But will the present set transmit 
A plainer code than this? 

It may; one can but chance a hit 
Or, at the worst, a miss. 

He risks a frown; a cough, and down 
The ambient ether flies 

The more direct than circumspect 
Inquiry in his eyes. 

That message takes its urgent flight 
And all its tale is told; 

The one transmission seems all right - 
But will the other hold? 

Does science shirk? Or will it work? 
It works, it works, I think! 

For back through space there flies apace 
Her most ethereal wink. 

Lucio 
Reprinted, with acknowledgements, frotta 
the Manchester Guardian. 

IS MENTAL RADIO A POSSI- 
BILITY? 

By CARL H. BUTMAN 
The radio science is developing so rapidly 

we may all be wrong in the belief that ap- 
paratus is necessary for transmitting and 
receiving communications by radio. First 
we eliminated connecting wires ; now we 
get on without antenna and batteries, while 
some experimenters even claim no tubes are 
necessary. There are also those who be- 
lieve no receiving sets or phones are required 
if the mind is properly tuned and controlled. 

While the writer has made no experiments 
in this field and can make no claims for the 
suggested development, he hesitates to dis- 
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E-i-TO © N 
(EASY TUNE) 

RADIO DIALS 

Unlock the Combination of 
Scrambled Wave Lengths 

Get the combination to 
the scramble of wave 
lengths that you have 
been trying to straighten 
out for so long. E -Z- 
TOON dials will give you 
a fine vernier adjustment 
such as you have never 
dreamt of before. 

They are two dials in one, 
the smaller dial having a 
ratio of SO to 1 to the 
larger dial. Place a set 
of E -Z -TOON dials on 
your set and you will 
marvel at its selectivity. 

Go to your dealer or write 
14S for illustrated folder. 

Requires only a small 
screw driver to install -no changes in shaft - 
no redrilling of panel - 
dial arranged to accom- 
modate single hole 
mounted condensers. No 
cogs, gears, backlash or 
lost motion. 

3" Dial, $2 4" Dial, $2.25 
2 non -vernier dials for rheostats, switches, etc., 40c 
All dials made with zero stark on either right or left side. 

E -Z - TOON RADIO CO. 
3234 W. Washington St. Indianapolis. Ind. 

The New 
LOW LOSS 

Inductance 
System 

TUNE THRU ANY 
INTERFERENCE! 

Build a tuned R. F. receiver around a set of 
Henninger Aero Coils -the new low -loss in- 
ductance system. These coils will out -tune 
anything that has ever come within your 
experience. You will get greater volume, 
greater distance, and selectivity will be 
needle sharp. Elimination of resistances and 
losses is the reason. 
95% air dielectric. Dopeless windings prop- 
erly air spaced. No other inductance system 
has such ideal electrical characteristics. Get 
a set today. $3.50 each or $10.50 the com- 
plete set with all fittings. At your dealer's 
or direct. Write for Bulletin H4, "The Pre- 
vention of R. F. Losses," which also includes 
Hookup and instructions for building the 
wonderful new Henninger Aero -Dyne. 

HENNINGER RADIO CO. 
1772 Wilson Ave. Dept. 25 Chicago 

"AIR ROAMER 99 

A McCall Compensated Circuit set, simple to 
operate, extremely selective, giving true tones, 
rugged and economical. Write for details. 

KILBOURNE & CLARK MFG. CO. 
Seattle, Washington 

BRANCHES: Portland, Ore.; Los Angeles; San Fran- 
cisco. Distributors, Pacific Electric Co., 

Sydney, Australia. 

f 
tann o 

Sops of Coyne- 
complete 
Great lt 

in 12 weeks on 
a vast amount of elec- 
trical equipment. 

EARN $200 to $600 A MONTH 
Enter anytime. Special limited offer. Auto and Radio 
course free. Send for big free book. Act now! 
H. C. Lewis, Pres., COYNE ELECTRICAL SCHOOL. 
Dept. 594 -3, 1300 -1310 West Harrison St. Chicano. III 
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claim future possibilities, offering the story 
for what it is worth. There is such a thing 
as mental telepathy -what follows may be 
the next step: 

What is termed "mental radio" or "vocal 
wireless" is causing consternation in the 
minds of many citizens who have written to 
governmental officials at Washington ap- 
praising them of alleged unlicensed radio 
operation which, in some instances, ap- 
proaches persecution. The first complaint 
was from a sea -going radio operator made 
to the Department of Commerce a few years 
ago. 

Communications received recently by the 
Signal Corps from several cities intimate 
a military value in the secret methods of 
wireless communication which seem to re- 
quire no receiving set or antenna. At the 
sane time, it is claimed they are used ille- 
gally, by those posted in the new science, for 
criminal mental control. It is stated by some 
women that this means of ether communica- 
tion is being employed to "drive them 
crazy." 

Government experts in medicine and radio 
have as yet found no explanation for the 
mysterious system reported from several 
quarters here, and understood also to be in 
operation in England. 

According to a man in Alabama, who has 
recorded what he knows of the new science, 
"mental radio" was used at one time in head - 
to -head communication, by concentrating 
when sending to another person, and by 
turning aside one's mind, as it were, in re- 
ceiving. Later, he reports to the Signal 
Corps, it became easier when persons were 
properly magnetized. The present method 
seems to indicate the use of electrical hyp- 
nosis by green rays, from which an indi- 
vidual can become invested with mental radio. 
and speak and hear at a distance. Different 
registers, such as upper -head register, are 
used when sending to persons at a distance, 
with varying pitches, but the messages may 
also be relayed from another person. Voice 
radio as well as mental radio may be trans- 
mitted, he avers. 

Reception is had through the ears, 
although it is believed that vibratory meth- 
ods aid. Pulling the ears upward or down- 
ward often increases the strength of the 
incoming message, says the recorder, who 
admits he does not know just how the re- 
ception is effected. He suggests "hypnotic" 
or "concentrative control," giving the ears 
a "radio receptivity." 

The danger of radio (mental) lies in the 
fact that by vibratory messages sent through 
the air to vital organs, sickness not yet 
recognized by the medical profession may be 
caused, the author explains. The whole idea 
seems to be a development of mental telepa- 
thy to the nth degree. It is believed 
by the investigator that prints, maps and 
drawings may be imposed upon the mind of 
a person receiving such messages, which he 
can reproduce on paper. A further develop- 
ment, known as "psychic eyes," it is held, 
might be employed in espionage work and 
for the purpose of blackmail. A desire is 
expressed that the Government should in- 
vestigate all phases of this almost unknown 
art, else public welfare may suffer. The 
publication of what is known of the method 
was urged on the Signal Corps. so that pri- 
vate citizens can protect themselves. 

He is not alone in his beliefs. Writing 
from New York, a woman, who suffers from 
"vocal wireless," says she experiences there 
the same reception she sought to avoid in 
England some months before. She claims 
that aliens operate a station in England. 
using a combination of phonograph and 
wireless apparatus, from which they trans- 
mit messages to her ; sometimes a chorus of 
voices comes in, at other times the voices of 
her friends and, as some of them are de- 
ceased, she believes old phonographic records 
are used. Vibratory effects also sent by this 
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Insist on CARD W ELLS 
The first "low- loss" condensers 

CARDWELL invented the original low -loss condenser, 
using metal end plates and a grounded rotor. The 

phrase "low- loss" was in fact first applied to Cardwell 
Condensers by engineers to distinguish these highly 
efficient condensers from the ordinary varieties. 

Cardwell Condensers have been universally adopted 
by radio editors, experts, and professionals. Cardwells 
have become the standard of comparison. 

Performance is the only real test of acondenser. And 
Cardwell Condensers have proved their superiority 
because of their scientifically correct design - small 
area of contact between insulation and stator supports, 
rigid three -point frame, permanent alignment, accurate 
adjustment, etc. 

Such details permit exceptional distance records, 
smooth tuning free from noise, and prevent changes in 
capacity at given settings. 

Use Cardwell Condensers in all receivers. There's a 
Cardwell Condenser for every requirement - seventy- 
six different types. A postcard brings you an educa- 
tion on condensers. 

Allen D. Cardwell 
Manufacturing Corporation . 

81 Prospect St., Brooklyn, N. Y. 

"Lighting Fixtures" 
READY TO HANG 

(Direct from Manufacturer) 
Completely wired including glassware. 

Send for Catalogue No. 26. 
(Just off the Press) 

Special Proposition to Dealers 
ERIE FIXTURE SUPPLY CO. 

STATION R ERIE, PA. 

SUPERHETERODYNE 
Ultradyne - Haynes Griffin-Render 

Dealers: Send for Discounts 

HUDSON ° ROSS 
- 1231H, Madison St Chicago 

East 
Pittsburgh, 

Pa. 

Same 

Wholesale 
Radio 

Next door Equipment 
to 

KD KA 

Day Shipments 

ADJUSTABLE CIRCLE CUTTER 
A great help to the Radio 
Builder. It drills own pilot 
and cuts out Plug in one Oper- 
ation. Adjustable from 7/16 
to 4 inch holes. Price 51.75 
Same tool but does not drill 
own pilot. Price $1.50 
Remit by Cash or Money Order 

Jobbers & Distributors 
write for Discounts. 
Poeppel .Novelty Works 

1800 Berenice Ave. Chicago 
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The Boy's Electric Toys 

Radio News for March, .1925 

PRICE 

$700 

goo 
Fundamental Experiments 
in One Electrical Outfit 

The Boy's Electric Toys contains: Enough material to make and complete over 
twenty -five different electrical apparatus without any other -tools except a screw- 
driver furnished with the outfit. Student's chromic plunge battery, compass - 
galvanometer, solenoid, telephone receiver, electric lamp, etc. Enough various 
parts, wire, etc., are furnished to make the following apparatus: - 

Electromagnet, electric cannon, magnetic pictures, dancing spiral, -electric 
hammer, galvanometer, voltmeter, hook for telephone receiver, condenser, sensitive 
microphone, short distance wireless telephone, test storage battery, shocking coil, 
complete telegraph set, electric riveting machine, electric buzzer, dancing fishes, 
singing telephones, mysterious dancing man, electric jumping jack, magnetic 
geometric figures, rheostat, erratic pendulum, electric butterfly, thermo -electric 
motor, visual telegraph, etc., etc. 

With the instruction book we furnish one hundred experiments that can be 
made with this outfit, nearly all of these being illustrated with superb illustrations. 
No other materials, goods or supplies are necessary. 

PRICE 
$ 700 Instruction Book 

wrcr.T.c 
A TREATISE ON ELEMENTARY 

ELECTRICITY 
a9 

LDD Electrical Experimente 
to a< eanron>zn urrn 

"rt.Gt í9nu e i_lertrir Teps" 

MAanmc Fioáan 
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ARM 

The outfit con- 
tains 114 separate 
pieces of material 
and 24 pieces of fin- 
ished particles ready 
to use at once. 

The size over all 
of the outfit is 14 
x 9 x 234. Ship- 
ping weight 8 
pounds. 

"The Boy's Elec- 
tric Toys" outfit as 
described, $7.00. 
Immediate Shipment. 

Instruction Book 
CHEMISTRY 

CHEMICAL 
EXPERIMENTER 

THE EA CO. LABORATORY OMIT 

Chemistry Outfit 
Embracing Over 100 of Nature's 

Most Startling Experiments 
Think of it, fellows! Here is a real chemistry 

outfit with regular chemical apparatus that performs 
those fascinating, actual chemical experiments. This 
outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, 
apparata and reagents necessary to perform real 
work and to teach the beginner all the secrets 
of inorganic chemistry. 

The outfit consists of 44 Chemicals and Reagents 
all C. P. put up in appropriate wooden boxes, glass 
bottles, and hermetically closed jars. The acids are 
put up in glass bottles with ground -in glass stoppers, 
and there is a sufficient quantity of chemicals sup- 
plied (mostly one to two ounces) to make dozens 
of experiments with each. 

The apparatus furnished are all of the best obtain- 
able make and of standard laboratory size and shape. 

The Instruction Book is a real Chemistry Course 
for the Beginner. Some of the Contents are: 
Division of Matter: This is a Treatise on Elemen- 
tary Chemistry and deals with the theory of the 
Elements, Molecules and Atoms., etc. Chemical 
Nomenclature: This explains in simple language the 
derivation of the chemical names of the elements 
and their compounds. There is a chapter on Lab- 
oratory Operations; Glass Working; First Aid; Fire 
Extinguishers; Experimenters' Aphorisms, etc. 

A good part of the book is devoted to Weights 
and Measures. The Metric System, The English 
System and the U. S. System are fully explained. 

The following tables are furnished: Symbols and 
Atomic. Weights of the Elements; Measures of 
Weights, Volume, Capacity and Length; per cent 
solutions; Conversion of Measure expressed in 
parts; poisons and their antidotes; technical and 
common name of chemical substances; formulas for 
cleaning various substances, etc., etc. 

Price $7.00 Complete 

SEND NO MONEY 
We have so much confidence in these sets that we desire to ship either one to 

you by express C.O.D. with the privilege of inspection. In other words, we ship 
on approval. It does not cost you one cent to take a good look at whichever outfit 
you want, and see if it comes up to your expectations. If it does, pay the express. 
man $7.00, plus express charges. If not, you need not accept it, and we will pay 
the return charges as well. 

ELECTRO IMPORTING CO., 233 Fulton St., NewYork City 

L 

RN3 
ELECTRO IMPORTING CO., 233 Fulton St., New York, N. Y. 

Please send me "Boy's Electric Toys" "Chemistry 
Outfit. If I decide to keep the outfit I will pay the full price 
upon delivery. 

Name 

Address City and State 
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method are complained of. They come in 
night and day and are most undesirable. 
Sometimes visions and reflections have also 
been received, she states. This matter was 
pointed out to the British War Office in 
1919 and Senator Marconi was also in- 
formed, but no effort to intercept the mes- 
sages was made. 

The use of the X -ray is also believed by 
this correspondent to be employed by her 
persecutors, who manipulate the main ap- 
paratus and perpetual current by small port- 
able sets carried concealed under their 
clothes. Emitted electric waves, she asserts, 
enter the individual controlled at the spinal 
chord and ascend to the brain, where they as- 
sume complete control, and operate silently. 
Having gained complete physical and mental 
control of an individual, the operators then 
transmit messages or pictures at will. One 
plant in England, she states, has a range of 
600 miles, while others operate for distances 
of 1,000 miles, with extensions to Australia. 
The fluid used in the visual work is believed 
by her to he a radiant chloride, composed 
of carbon, radium and liquid silver. 

Another woman reports that for four 
years she has received what she calls 
"metered phone" messages from an operator 
who signs himself "Seth." He explains that 
she is acted upon by a wireless telephony 
and a gas called "pipeford." Voices ac- 
company the carrier waves. She believes 
that they are transmitted by men desirous 
of beating people into insanity for money. 

A woman resident in Brooklyn seeks pro- 
tection from a "vile" station which annoys 
her constantly day and night, frequently 
causing prostration by scientific devices. 
Among other causes, she suspects spiritual- 
ists and believes experts could fathom her 
difficulty. Code and "aerograms" are sent 
to women whom the operators desire to 
make insane, according to her appeals. 

RADIO EXPORTS FOR 1924 ESTI- 
MATED AT OVER $6,000,000 

Exports of radio apparatus from the 
United States have increased almost $200,- 
000 a month recently, and if the December 
exports increase in proportion, the total ex- 
ports for the year will reach a value of over 
$6,000,000. Last year the exports totaled 
$3,448,112. So far, for 11 months, the total 
is $4,950,746, a million and a half more. 

Department of Commerce experts believe 
that this year's exports will be practically 
twice those of the year 1923. At the end 
of the seven -month period in 1924, radio 
exports were valued at $2,123,832, against 
$1,894,823 during the sane period the pre- 
vious year. During the past four months, 
however, these exports totaled $2,826,914, in- 
creasing as follows : August, $541,238 ; 

September, $567.434 : October, $769,249, and 
November, a record month, $948,993. 

In weight the November exports amounted 
to 593,686 pounds, compared with 507,193 
pounds for October and 338,919 pounds for 
September. 

All electrical exports from the United 
States in 1924 will exceed those of 1923 in 
value by about $12,000,000, the Department 
of Commerce states. With the increasing 
demand for radio apparatus abroad, due 
chiefly to the dissemination of radio knowl- 
edge, the increasing tendency in other coun- 
tries to remove restrictions on imports, and 
the greater freedom granted to broadcasters 
overseas, radio apparatus experts of the 
United States have increased materially. The 
exportation of storage batteries, both pri- 
mary and secondary, also shows a decided 
increase in the past year, compared with the 
1923 figures, but batteries are not included in 
the totals given above, as radio batteries are 
not segregated as such. 
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THE MOZART BABY GRAND 
Radio WepYÓ u eY. 

0 11411111111114-1 

SERVICE 
No piece of radio apparatus is really sold unless it stays sold, unless 
the purchaser every day is more satisfied with his purchase than he 

was the day before. 

"Must admit such courtesy is very seldom accorded a 
purchaser by other companies. It is a real pleasure to 
deal with a firm which meets one more than halfway. 
I believe that your product w_ll be a decided advantage 
to my line of cabinet sets." 
(Signed) L. B. Himmel, 3609 Fifth Ave., Des Moines, Iowa 

PRICES 
Baby Grand Reproducer, with gold Slated unit, black and gold 

crackle or extra heavy coated all black satin finish (approx. 
12" bell) $12.00 

Baby Grand Reproducer, with gold p ated unit, black satin finish 
(apprcx. 11" bell) 10.00 

Electro- magnetic unit (fits almost an)" horn or phonograph) with 
cord, nickel plated 4.00 
Gold plated 5.00 

Mozart Special Headset 6.00 
No extra batteries required. 

ORDERS. If your dealer cannot supply, order direct. 
TRANSPORTATION. Single shipments, strictly F. O. B. factory. 

Free on two or more orders for each item. 
GUARANTEE. One year from date of purchase Dr money back in 

ten days. 

The MOZART -GRAND CO. 
Manufacturers of Fine Instruments 

Newark. N. J. U. S. A. 

pE pp' J 
Direct 

eRT5 
from 

our factory to wearer. 
Easily sold. Over one million sat - 

isfied wearers. No capital or experience 
required. Large steady income. Many earn 

$100. to $160. weekly. Territory now being 
allotted. Write For Free Samples. 

Madison Mills Mnfrs, 566 Broadway, New York 

LATEST WHOLESALE 
RADIO CATALOG 

mp send R E TODAY foname br ig 
48 - page catalog 

of latest radio goods at Wholesale. 
Live dealers and agents wanted. 

STANDARD RADIO CO., 108 East 13th, Kansas City, Mo. 

TO THE RADIO DEALER 
Let us explain how you can make the sale of our publications a 

worth while, well paying part of your business. 
Write now and prepare for the Fall and Winter trade. 

EXPERIMENTER PUBLISHING CO., 53 Park Place, New York City 

www.americanradiohistory.com

www.americanradiohistory.com


1818 

Visco 
Vernier Dial 

A vernier dial operating on a new prin- 
ciple. No gears, hence NO BACK LASH. 

Both the quick and the precise adjustment 
without changing the grip or changing gears 
(there being no gears). A moderate pres- 
sure will turn the dial quickly to any de- 
sired position and with a light pressure it 
will creep without jerk or jar precisely to 
a hair line adjustment. Always ready. 

Helps to steady condensers with loose 
bearings. 

Efficient, Practical and Cheap 
To install, it is only necessary to take off 

the old dial and put on the new. 

Genuine Bakelite, 3% inches in diameter, 
fits % inch shaft. 

If after 10 days' trial you are not satis- 
fied, return the dial and we will return the 
purchase price. 

Patented 

Price $1.00 Postpaid 

The Monosmith Brothers 
Company 

Spencer, Ohio 

KEYSTONE 
RADIO LIGHTNING 

ARRESTERS 
Perhaps you're not getting the best re- 
ception because you aren't using a Low 
Loss Keystone Arrester. The Low Loss 
Keystone, made from genuine Bakelite 
with solid brass parts, provides perfect 
insulation between aerial and ground. 
To comply with fire laws you must use 

a Lightning Arres- 
ter. It will pay you 
to install a Low 
Loss Keystone Ar- 
rester. Approved by 
Fire Underwriters. 

! -` 

s El 35. Get one to- 
day 

ELECTRIC 
SERVICE 

SUPPLIES CO. 
Philadelphia 

In Canada New York Chicago 

INTERFERENCE AN UNNECES- 
SARY EVIL 

Tuning around spark sets and howls from 
regenerative sets has become the favorite 
but involuntary indoor sport of radio audi- 
ences of late. It would be hard, after listen- 
ing night after night to the whine or drone 
of spark interference and the warbling or 
howling of radiating receivers to define one 
or the other as the worse. Both nuisances 
are so easily curable that it seems according 
to viewpoints expressed by persons with the 
best interests of radio at heart, rather absurd 
that they should continue to exist. 

SUPERVISOR HAS POWER 
Governmental steps toward clearing the 

atmosphere of constant offenders is regarded 
as the matter of but a brief while. Contrary 
to the general belief, this will not require 
any action on the part of Congress. Radio 
regulations already cover this, and every 
radiating receiver that is a known source of 
interference comes now under the jurisdic- 
tion of the radio supervisor. It is within his 
power to order the offending set made non- 
radiating on penalty of its use being pro- 
hibited. A radiating set is a transmitter and 
as such is under the control of the super- 
visor. 

There are, of course, sets that radiate to 
a small degree no matter what precautions 
are taken by the user; but the interference 
from these is hardly apparent to the most 
sensitive receivers within a radius of half 
a block. 

IGNORANCE A FACTOR 
Despite educational efforts, ignorance and 

indifference continue to play large parts in 
radiation nuisances. Not that anyone who 
has read up even in a small way doesn't 
understand the evil and, vaguely the cause; 
but that they fail or refuse to recognize the 
fact that they themselves Often are the means 
of ruining their neighbors'. enjoyment -and 
their own. 

A set that is radiating never can be de- 
livering anything approaching sweet musical 
notes or clear speech. At best, there is a 
mushiness which thickens speech and garbles 
tones. If in no other way a receiver owner 
can tell when his tube is in oscillation he 
surely can in this way : By turning down 
the filament and adjusting the plate circuit 
control he will clear up his reception. The 
point where it is clearest is the proper 
operating point for the tube. Bringing in 
outside stations will be a bit more difficult, 
perhaps, but there will be greater satisfaction 
all around. Where signals must be found by 
a beat note, the tube filament should be 
lowered to the proper operating point the 
moment the station's carrier has been lo- 
cated, and tuned in without the beat note. 
If the beat note can be picked up, then the 
station can also be without radiation. 

Try that out, if you have been in the habit 
of tuning in beat notes. 

EASTERN KENTUCKY COMMUN- 
ITY DESIRES RADIO CHURCH 

SERVICES 
Our village is situated in the mountains of 

Eastern Kentucky, in Martin County, away 
from railroads or good roads that would 
give us access to outside communication. We 
are a farming class of people, but have very 
poor farming facilities as most of our lands 
are hills and rough at that. We have no 
marketable products to speak of as most 
everyone barely raises enough farm products 
for home consumption. Our village is practi- 
caly without church services. Once in a 
while a minister visits our locality and de- 
livers us a sermon, but this does not occur 
more than once or twice a year. 

In our neighborhood, covering a radius of 
not more than three miles, live about 300 
people. They are interested in Sacred Wor- 
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Old Man Ohm Says: 
"Here is the Ideal 

Rheostat for all Tubes" 

Exact 
size 

cut of 
the 

Marshall 
srat 

-and he ought to know. He 
is the fellow who measures re. 
sistance. He finds that the 
Marshall -stat varies resistance 
not step by step, but smooth- 
ly, continuously and uninter- 
ruptedly from zero to maxi- 
mum. 

He also finds -and you will 
too -that the Marshall -stat: 

Is compact (see exact size 
cut at left). 

Requires only one hole in 
panel. 

Is vernier all the way but re- 
quires only one adjustment. 

Can be used with any tube 
or combination of tubes. 

Has only two terminals and 
cannot be connected incur. 
rectly. 

MARSHALL ELECTRIC 
COMPANY 

3235 Locust El. 
St. Louis, Mo. 

Old Man Ohm has an interesting folder on the Marshall -stat. Send for it. 

The Complete Efficient 
and Economical Aerial 

ANTENELLA 
No Aerial or Antenna Needed 

$1.25 

Why pay 
'$10.00 or more 
to have an 
aerial spoil the 
appearance of 
your home? 
A n t enella 
eliminates all 
unsightly wir- 
ing, lightning 

arresters, etc., and precludes 
the possibility of dangerous 
grounding on a power line. It 
also stops "canary bird" re- 
radiation from nearby oscillat- 
ing sets interfering. 

ANTENELLA 
is not only a real distance getter but 
also successfully overcomes static an- 
noyances. 

At your dealer, otherwise 
send purchase price and you 
will be supplied postpaid. 

c nds. Freshman (. Inc. lado Condenser nducts 
106 Seventh Ave. New York 

,,,,, 
Insure your copy reaching you each month. 

Subscribe to RADIO NEWS - $2.50 a year. 
Experimenter Publishing Co., 53 Park PL. N.Y.C. 
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ship and, when an opportunity is afforded, 
they flock in to take part and hear the Word, 
but this is not often for, as I have said, mm- 
isters do not come this way often and we 
are not able to employ a regular minister. 

I, being a community worker, llave taken 
the matter up with them of installing a radio 
receiving set, that we may meet often and 
hear the Word of God as it is delivered by 
some able minister in some other part of the 
country ; and they are very enthusiastic about 
it. We have raised $203.70 of a necessary 
sum of $250 for the purpose of purchasing 
a radio receiving set, but being poor people, 
we are obliged to call upon those better 
financially situated to cone to our rescue. 
We desire to interest everyone who reads 
this in our situation and to solicit their aid 
in our behalf. We desire the co- operation 
in this matter of every individual, church, 
society, corporation or any other organiza- 
tion that can lend us financial aid or some of 
their time in interesting others to help us 
financially. Arrangements have already been 
made for the purchase and installation of the 
radio receiving set and lack only the neces- 
sary funds with which to make it effective. 
I assure you that it is the intention to use 
whatever is contributed for the purpose out- 
lined above only. If not sufficient donations 
are received to carry out the above plans, all 
sums will he returned, as will all over con - 
tributions. 

For reference, I beg to refer to the fol- 
lowing: _McHenry Rhoads, State Superin- 
tendent, Frankfort, Ky. ; J. M. Johnson, 
County Superintendent of Schools, Inez, Ky., 
and Inez Deposit Bank, Inez, Ky. 

Thanking each reader of this item in ad- 
vance for their contribution, which should 
be sent to the address given below, I beg 
to remain, 

DAN-ELLA COM\II'NITY ORGANIZATION, 
PARNELI. CRUM, 

Secretary and Treasurer, 
Davella, Martin County, Ky. 

THE FOURTH EDUCATIONAL R 
The simple curriculum of old -time school- 

ing composed of the "Three Rs" does not 
suffice today. "Readin', ritin' and 'rithmetic" 
no longer cover the basic educational re- 
quirements of the modern youth, a fourth 
"R," standing for radio, has been added. 
High schools, colleges and even broadcast 
stations include courses in radio as a major 
subj ect. 

Through .radio broadcasting a new means 
of disseminating education in many forms is 
now used practically, and if a tabulation of 
students actually attending classes at institu- 
tions of learning were to he made recently, 
and compared with a census of the students 
gaining knowledge from the air, so to speak, 
it is believed those staying at home and listen- 
ing in nightly to some 80 stations putting out 
radio education, would outnumber the for- 
mer old -style students. 

STANDARD AND RELIABLE 
RADIO ADS 

In an effort to secure standards for Truth 
ill Radio Advertisements, the Better Busi- 
ness Bureau of Washington has announced 
some principles of advertising which llave 
been adopted by the local radio merchants' 
association. Their plan is considered a con - 
structive means by which public confidence 
may be secured. 

The appropriation and use of type num- 
bers or letters for identifying vacuum tubes, 
manufactured by others than the original 
companies, is taboo. For example, "UV- 
199" is held to apply only to tubes made by 
the Radio Corporation of America, and 
should not be employed by other manu- 
facturers. 

1819 

TRADE MARK 

RADIO REPRODUCTION 

speaker 
You DO NOT want just noise from your 
radio set. 
Tone- range, quality, clarity, volume; each, 
alone, just noise. But their balanced 
combination as from Atlas Speakers 
"gives the best that's in your set ' . This 
is balanced Atlas Radio Reproduction. 

MULTIPLE ELECTRIC 
PRODUCTS CO., Inc. 
365 Odgen Street, Newark, N. J. 

(Dept. W.) 
New York, Boston, Philadelphia, 
Baltimore, Pittsburgh, Detroit, 
Chicago, St.Louis,SanFrancisco 
Marconi Wireless Telegraph Co. 

o Canada Ltd. 
Sole Canadian bistributors 

Atlas 
Model 102 
Harmonizer 

Atlas 
Type B 

Unit -the 
heart of 

the Atlas 
Speaker 

Atlas 
Model 101 

Speaker 

Atlas 
Model 101 t Harmonizer 

Atlas 
Model 102 
Speaker 

FAHNESTOCK CLIPS 
The Perfect Radio Connectors -Are Used 

By manufacturers of 
standard sets and parts 

èand makers of wet Bat- 
tery and exclusive on 
Eveready Dry Batteries. 
Their Sure Patented 

0 Grip is recognized uni- 
versally by enthusiastic 
users. 

KAÇT 

tiÑEs 
FAHNESTOCK ELECTRIC COMPANY 

Long Island City 

DEALERS' SERVICE 
We are distributors for such 

representative lines as: 
Freshman Masterpiece and Parts 

Triangle Low Loss Condensers 
Ultra Handy "A" and "B" Chargers 
Adroit Electric Soldering Irons 
Bowman Low Loss Condensers 
Benjamin Sockets 
Bell Sockets and Dials 
Hoosick Falls Products 
Thordarson Transformer Co. 
Teletone Products 
Charm itone Loud Speaker 

And Other Standard Best Selling Parts 

FRIEDLANDER -KOPPLE RADIO SERVICE 
149 Church St., New York. 

Telephones: Barclay 9337 -4919 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 a year 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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\ The Ra4ìoeledac/y 
o Germs hack 

The Specialist Brought 
to Your Home by Radio 

Radio has generously broadened every branch of science. 
The Doctor, the Surgeon, and the Experimenter have all 
profited greatly by this tremendous new Science. 
The day is not far off when the Specialist will "feel the 
pulse" of his patient from a great distance and minister to 
his needs by radio. 
Fully described and illustrated in the February issue of 
SCIENCE AND INVENTION, that great magazine of the 
scientific wonders of the world, is a special article on a new 
radio instrument 

" THE RADIO TELEDACTYL" 
By the use of this instru- 
ment, the Doctor could 
reach his patient without 
leaving his office and so 
reach a greater number of 
patients and do a greater 
good in the world. 

CI ü R-è. S ... 

DIAGNOSIS 

.:.. RADIO,: 

SCIENCE AND INVENTION 
covers every new and interesting 
event in the world of Science. Page 
after page is devoted to pictures 
with explanations of the most mar- 
velous events that are taking place 
daily in the world's laboratories. 

cite* and Inwntt 
)M%st7° 

MARCH ISSUE NOW ON SALE 2the COPY 
ON ALL NEWSSTANDS 

Published by 
THE EXPERIMENTER PUBLISHING COMPANY 

53 Park Place, New York City 
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Sets built by retailers in their stores 
should be so marked and not sold as factory 
products ; this applies to Neutrodyne sets 
particularly, it is pointed out. 

When merchandise is advertised as re- 
duced from a certain price list, but repre- 
sented as possessing the list price value, it 

should also carry the original guarantees. 
Claims for reception should be based upon 
average reception and not freak achieve- 
ments, the new policy declares. 

Advertisements should state whether a set 
is complete or not. or what accessories, if 
any, are included at the quoted price. Other 
regulations include standard battery claims, 
require that obsolete apparatus should not 
be represented as still standard, and that 
when a set is advertised as a leader, the 
dealers should have a sufficient supply on 
hand to fill reasonable tlubl'c demands. 

These principles, it is held, will tend to 
give the radio purchaser faith in both adver- 
tisements and dealers. 

SIGNING OFF FOR "SOS" CALLS 
When an "SOS" call is heard by any com- 

mercial, amateur or private broadcast sta- 
tion, the law provides that all stations give 
it priority and cease sending. While many 
broadcast stations are quite consistent in 

complying- with this regulation, Department 
of Commerce officials state that all do not 
comply. Frequently interference is noted 
when a ship at ..sea is calling for aid and 
other ships and shore stations are trying to 
communicate with her, relaying messages 
and locating ships in die neighborhood of 
the disabled vessel. 

Of course, the distress call goes out on 
600 meters, which should not interfere with 
any but the broadcasters using wave -lengths 
well above 400 meters, but all must cease 
transmitting until the 1Navy announces that 
all is well. It is possible that the depart- 
ment may permit broadcasters on the lower 
wave -lengths to C u itinue broadcasting dur- 
ing such silent periods, if they do not inter- 
fere with the 1100 -meter wank. but as yet it 
has not been cl tile. 

When broadcast announcers are forced to 
sign off due to distress calls, it is l.ermis- 
sible, departmental radio officials point out, 
for them to announce the cause briefly so 
fans will know why the broadcasts cease. 
The simple announcement: '`Ship in distress. 
Signing off temporarily. Station WRC" is 
cited as a model. 

Some stations do this, but others stop so 
abruptly that fans are at a loss --to know 
what is the matter; this is what happens 
when the operator on watch hears the dis- 
tress call and pulls the main switch. It is 
believed that if he told the anouncer to sign 
off as suggested above, it would be a bene- 
fit to listeners, who often struggle for a half 
hour or so to get the station back. wonder - 
ing what is wrong with their sets, and when 
radiating sets are used they fill the air with 
unnecessary squawks and whistles. 

NO RADIO FOR HIM 
Below is a copy of a letter recently re- 

ceived by the Sigler Electric Company, 
Mobile, Ala., from a "prospect" who, it is 
apparent, has no use for radio: 
mobile alaBama Desember the 3 1924 
Dier sirs i has receved sevrai Leters from 
you you stat in mine -that you Wanted sell 
me an Radio i thank you for your offer But 
i has hoe time to youse it at all my ocpasion 
is Rail Road Work and i does not see the 
need of one agin i deosent my music at all i 

am no sport i am a working man and not 
mall for foolishment i Doesnt not need all 
kind of blues in my home that is the reson 
the times is like it is to day thar is too mush 
fas tithes this is all from Yours P Wilson. 

-® r 
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WELCOME SELEC 

J 
TERALLY thousands of people have come to know 
the joys of perfect radio reception through the 

Ferbend Wave Trap. Testimonials from all parts of the 
world continue to pour in, unsolicited, from those who 
have equipped their set with this marvelous instrument. 

You, too, will find it the shortest, easiest, and -best of 
all -the least expensive route to clear, undistorted recep- 
tion- without interference. Never reduces, but nearly 
always increases volume. You can make your set selec- 
tive to the point of perfection by simply adding a Ferbend 
Wave Trap. It will absolutely cut out any local or nearby 
interfering station, no matter how loud, or how trouble- 
some. So why pay $50.00 to $200.00 extra for increased 
selectivity when you can buy it for $8.50? 

Guaranteed to out aal nearby interfering 
statitune on. The Fny erbelocnd Wave is designed 

and manufactured complete by us after years of careful experiment- 
ing. It is not to be confused with imitations, hastily assembled 
from ordinary parts. The price is $8.50. Shipment is made Parcel 
Post C.O.D., plus a few cents postage. If you prefer, you can send 
cash in full with order, and we will ship postage prepaid. Clip and 
mail the COUPON today! 

FERBEND ELECTRIC CO. 
25 E. South Water Street CHICAGO, ILL. 

FERBEND 

W(/tVgrA 
Always look for this Trade Mark. 
It is your protection against mis- 
leading i. ion and those who 
infringe on the .existed name 
"Wave Trap" and Its reputation 
"11 it a FERBEND, it isn't 

a WAVE TRAP." 

thé evidence 
Dunbar, West Va. 

Ferbend Electric Co. 
Gentlemen: I bought your Wave Trap 

to 
e 

if I could n t she awful 
noise oftelegraph stations which ruined 
snow of our programs. Since we in 
stalled it 

n 
, r five rube Fada Neu 

dyne e ha. t heard a 
telegrapher - Clet 'em in sometimes 
to chow our friends how 

s 

to 

t 

kick 'e with the 55 .., Trap. t 
would not hase a set without a Ferbend 
Wave Trap. 

(Signed) it E Atherton. 

Farragut, lows. 
Ferbend Electric Co. 

Dear Sirs: I set my radio where 
Havana. Cuba. should come in but re. 

"ved only a jumble of K. F. N. F.. 
W.O.R. and W. L. A.G. I then tuned 
in with the Trap and had Havana for 

o hours. 1 have several times taken 
ajumble this and separated five 

n six stations. I find it a great help 
in cleaning up stations that o[ be 
brought in I am usng a 
Crowley N.J. 

(Signed) W. T. Cox. 

Townsend. Md. 
Ferbend Electric Co. 

Gentlemen: Well to say f am pleased 
with the Trap is putting mildly. It la 

simply wonderful instrument. l have 
have had m r leg trouble n get. 
ing K.D.K.A., W.B.Z., W.D.R. and 

W.L.W. with on Freed. Eisesnann Set 
as they are only a few degrees 
on my dials. Your Trap lets me through 
with the clearest possible reception. In 
my candid opinion there is no Radio 
Receiving Set complete without the 
addition of the Ferbend Wave Trap. 

(Signed) E. W. Stevenson. 

INDsss os4.18MI s1s 
FERBEND ELECTRIC CO. 
25 E. South Water St.. Chicago, ill. 
Gentlemen: Please send me: ' O WAVE TRAP. Send st aid. I am enclosing 

(check. M. O., etc.) for $8.50. 
WAVE TRAP. Send C. O. D. I will Pon Postman 
58.50. plus few cents postage, when it arrives. 
FREE BOOKLET on Interference. 

, Name 

.............._ State,..,. 

BLUEBIRD Radio Tubes 
Distinctly New and Efficient 

Satisfying every radio fan's Nish in performance and price. Our direct sales plan 
enables us to sell at this low figure. "Bluebird" is a sensitive and powerful tube, 
assuring increased range and clear volume. 

Type-400 
Type-40IA 
Type-499 
Type 499A 

TYPe-412 

5 Volts, I Ampere Detector Tube 
5 Volts, .25 Ampere Amplifier and Detector 

3 -4 Volts, .06 Ampere Amplifier and Detector 
3 -4 Volts, .06 Ampere with Standard Base 

Amplifier and Detector 
It /z Volts, .25 Ampere Platinant Filament 

Amplifier and Detector 

ALL ABOVE TYPES $2.50 
Type -402 5 Watt, Transmitters, $3.00 

Shipped Parcel Post C.D.D. When Ordering Mention Type. 
Designed to give best results in all circuits -Radio Frequency, Neutrodyne, Reflex 

and Super -Heterodyne Sets, etc. 
Every Tube Guaranteed 

BLUEBIRD TUBE CO Dept. N, 200 BROADWAY 
7 New York City 

Insure your copy reaching you each month. Subscribe to Radio News - 
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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OPPORTUNITY AD -LETS 
Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these 

columns. 
Classified advertising rate twenty -two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12 

issues. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an 
accredited advertising agency. No advertisement for less than 10 words accepted. 

Objectionable or misleading advertisements not accepted. Advertisements for the May issue must not reach us later than March 1st. 

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y. 
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Agents Wanted 
Agents Wanted in every city and town to sell stand- 

ard radio apparatus. Attractive discounts given. - If inter- 
ested write us at once stating age and radio experience. 
Wilmington Electrical Specialty Co., Inc., 405 Delaware 
Ave.. Wilmington, Delaware. 

Agents -Write for Free Samples. Sell Madison "Better- 
Made" Shirts for large Manufacturer direct to wearer. No 
capital or experience required. Many earn $100 weekly and 
bonus. Madison Mills, 564 Broadway, New York. 

Big- Money and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. Ten 
orders daily easy. Write for particulars and free samples. 
American Monogram Co., Dept. 133, East Orange, N. J. 

Write and learn how to start profitable business without 
capital or experience. Silvering mirrors, refinishing auto 
headlights, tableware plating. Outfit furnished. Interna- 
tional Laboratories, Dept. 25, 809 Fifth Ave., New York. 

Guaranteed Genuine Gold Leaf Letters anyone can put on 
stele windows. ,Large profits, enormous demand. Free 
samples. - Metallic Letter Co., 422 N. Clark, Chicago. 

Easy. Pleasant work- for Mechanics, Shop Men, Clerks, 
during spare hours; will add many dollars to their salaries. 
Also want persons who can give full time. Big wages as- 
sured. Novelty Cutlery Co., 476 Bar St, Canton, Ohio. 

At Last! Diamond Rival Discovered! Amazing blue white 
Rajah. Gem astounds jewelry world and deceives experts! 
Beautiful Sample Case Free! $100 weekly! Write quick! 
Rajah Diamond Co., Dept. F42, Salisbury, N. C. 

$300.00 a month to distribute everyday household necessity 
in rural and small town districts. No money needed. Million 
dollar firm behind it. Write for particulars and state terri- 
tory desired. B. P. Johnson, 611 W. Lake, Chicago. 

Does $125.00 a week interest you? If it does, write us 
at once. We'll show you how to make it without obligation 
to you. A two -cent stamp and a minute of your time is 
the only Investment you have to make. Will you make it 
and get the Facts about what is unquestionably one of the 
greatest selling opportunities in the field today. Address 
Dept. 306, William C. Bartlett, Inc., 250 West Adams 
Street, Chicago. 

No dull times in the Food business. Selling Federal 
Pure Food Products is the greatest. surest and safest busi- 
ness in the world today and here is your opportunity to get 
into it. You can male $5,000, $5,000, $10,000 or more 
Per year -the only limit is your ability to take care of 
the business. You will need no experience or money to 
get into this business as we send you our handsome $15.00 
Sample Case on Trust and teach you everything you need 
to know. No Dull Times for the People mast eat and our 
food precincts are the fastest selling, surest and quickest 
repeat order goods in the world. Sell on sight in every 
home where food is used -repeat orders immediatly and 
every week thereafter. A real big business all your own. 
Every new customer adds a great deal to your weekly 
income. Your business, once established, has a market 
value just like a store and can be easily sold. The greatest 
money malting opportunity of your lifetime because you 
risk absolutely nothing as we Guarantee your sales. and 
we will not let you fail. Remember! Guaranteed! Best 
Products, biggest sellers, surest repeat orders. No capital 
or experience is required. We furnish capital and every- 
thing necessary for you to Become a Federal Distributor. 
Exclusive territory will he given honest men or women 
who write at once. Federal Pure Food Company. 2309 
Archer Avenue, Dept. J, Chicago, Ill. Iargest packers of 
Pure Food specialties in the world. Reference, any bank, 
Dun or Bradstreet rating agency, Express or Railway 
Company in America. 

Earn Money at home, Addressing, mailing circulars, 
Experience unnecessary. No selling. We pay weekly. 
York Supply Co., Dept. 141, 309 Fifth Ave., New York. 

Agents -$12 Daily Easy, Introducing Largest Line New 
Style Guaranteed Hosiery. Cotton, Lisle, Chiffon, Silk 
-Latest shades and colors. Airdole, Tan -Bark, Picadilly, 
Beaver, 30 others. Prices greatly reduced. Special pre- 
miums to purchasers make sales easy. Radio Set given to 
Hustlers. Send for Proof of Profits -Free. Macoehee Tex- 
tile Company, Station 4743, Cincinnati, Ohio. 

French Manufacturer Wants Agents with clientele. High- 
est class, 2 and 4 tube sets; half usual price. State 
territory and turnover. Address Garrigan, 83 rue Lamarck, 
Paris, France. 

Radio Salesmen and Set Builders -We need you and you 
need us. If you ore reliable and well known in your 
community, we will apneint YOU our representative and 
furnish you with standard well advertised sets and parts 
at prices that will enob'e yolk to sell at a handsome profit. 
Write at once for catalogue and sales plan. Waveland 
Radio Co., Div. 40, 1027 N. State St., Chicago, Ill. 

Agents -500% profit. "Happy Home Maker Shampoo" 
builds so,r own big business. Martin of Indiiana made 
$75.00 in one clay. Missouri man made $750.00 one 
month. Exciesive territory. Geo. A. Schmidt & Co., 
236A West North Ave., Chicago. 

Can You Sell? All -wool, union made, tailored -to -meas- 
ure suits for $19.75. Universal Tailors, K99 Bedford 
Street, Boston. 

Agents Wanted -(Continued) 
Radio -Join our sales organization and make big 

money. We want a man in every country to sell well 
advertised sets and parts made by the leading manufac- 
turers. Widener of Kansas City makes $150.00 weekly. 
You can do as well or better. Write today for catalogue 
and discounts. Name your county. Waveland Radio 
Company, Div. 40, 1027 No. State St., Chicago, Ill. 

Build splendid business making chipped glass number and 
name plates. Particulars free. Simplex Co., Dept. 75, 
1133 Broadway, New York. 

Wanted- District Purchasing Agents. No experience or 
money required. Write, Purchasing Manager, Dept. 11K. 
533e Berenice, Chicago. 

Big Money Selling New Household Cleaning Set. Washes 
and dries windows. Sweeps, scrubs, mops. All complete 
only $2.95. Over half profit. Write Harper Brush Works, 
160 3rd Street, Fairfield, Iowa. 
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Business Opportunities 

Make $10o Weekly in Spare Time. Sell what the public 
wants -long distance radio receiving sets. Two sales weekly 
pays $100 profit. No big investment, no canvassing. Sharpe 
of Colorado made $955 in one month. Representatives wanted 
at once. This plan is sweeping the country -write today 
before your county is gone. Ozarks, 813 Washington Blvd., 
Chicago. 

Advertise, hundred magazines, three issues, 10e word. 
Pennell Company, Covington, Kentucky. 

Free Instructive Book. Start little mail order business; 
home employment evenings. Outfit furnished. Pier, 867, 
Cortland Street, N. Y. 

Chemistry 
Learn Chemistry at home. Dr. T. O'Conor Sloane, noted 

educator and scientific authority will teach you. Our home 
study correspondence course fits you to take a position as 
chemist. See our full page ad on page 1809 of this issue. 
Chemical Institute of New Torts, 66 W. Broadway, New 
York. 
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Educational 

Correspondence Courses -All schools sold complete at 
lowest prices. Easy terms, money -back guarantee. Courses 
bought for cash. Catalog Free. Mention subject. Economy 
Educator Service, 442 -F Sansome, San Francisco. 
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Esperanto 
Esperanto Books. Steeled fer Radio News readers 

studying Esperanto -You need the excellent little Edin- 
burgh Dictionary -$.75, Clothbound grammar and Dic- 
tionary combined $1.50. James Denson Sayers. Box 223, 
City Hall Station, New York. 

Esperanto. Easiest and most successful method for 
studying the Esperanto Language ever published. Book- 
let of sample pages illustrated by 115 illustrations sent 
on request. Benson School of Esperanto, Inc., 20 Mer- 
cer St., Newark, N. J. 

Esnerantistoj! At chili samideono lobo skribes al ni leteror, 
en Esperanto ni sendos tre plachan surprizon. Benson 
School of Esperanto, Inc., 20 Mercer Street, Newark, N. J. 
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For Advertisers 
24 Words -355 Rural Weeklies $14.20. Admeyer, 4112 -R 

Hartford, St. Louis. 

Exchange 
200 -20.000 meter Receiver including Rodietron $25.00. 

Two step Amplifier $18.00. Smith, 4418 Market, Phila- 
delphia. 

For Inventors 
Have You an invention or patent for sale on casti or 

royalty basis? Do yon wish to buy a practical, merles- 
making invention? Write us definitely what you have or 
want. We bring seller and buyer together. Address Western 
Security Co., 303 Hannibal, Me. 

Inventors' Educator: 900 Mechanical Movements. 50 Per- 
petual Matrons. How to prncnre and sell patents. Me- 
chanical Movements greatly assist Inventors, suggest nett 
ideas. Explains how to select an attorney and avosd Patent 
Sharks. Price $1.50. Postage Free. Albert E. Dieterich, 
690 Ouray Building, Washington, D. C. 

For Sale 
Typewriter -Cost $100, will sell for $35. Carnegie 

College, Rogers, Ohio. 

For Sale -(Continued) 
For Sale -Why bother with dry cells? Build an ever- 

lasting "Hawley" storage "B" Battery of the nickel- 
iron type. No frying or hissing, clearer reception and 
greater volume. Put up in both .knock -down units and 
assembled types. Requires no soldering or former ex- 
perience to put together. Knock -down units contain all 
the parts to build the following sizes: 90 volts $8.95; 
100 volts $9.95; 120 volts $11.60; 135 volts $12.75; 110 
volts $13.90; 200 volts $17.50. Sold on a 2 year guaran- 
tee wish 30 day trial offer with return of your money without 
any ifs or ands. Sample cell 35e prepaid. 8 page illus- 
trated folder of instructions containing simple means of 
putting together, making charger and charging. Com- 
plete manufactured charger $2.71. Order direct or write 
for my literature, guarantee and testimonials. Same day 
shipments. Address B. R. Smith, 31 Washington Ave., 
Danbury, Conn. 
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Health 

Free -Stop using tobacco. We will give free informa- 
tion how to conquer habit easily and permanently. Results 
guaranteed. Anti- Tobaceo League, Box M, Omaha, Neb. 
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Help Wanted 

All Men, Women, Boys, Girls. 17 to 05 willing to ac- 
cept Government Positions $117 -$250 traveling or station- 
ary; Write Mr. Ozment, 251, St. Louis, Mo., immediately. 

Detectives Needed Everywhere. Travel. Experience un- 
necessary. Write George Wagner, farmer Government Detec- 
tive, 1968 Broadway, N. Y. 

Become a Landscape Architect. Uncrowded profession of 
wonderful opportunity for money -making. Easily mastered 
by mail. Earn while you learn. Write for book. Amer- 
ican Landscape School, 11 -E, Newark. New York. 

Get posted. Grind prices paid for butterflies, insects. 
See Sinclair display advertisement, page 1769. 

Earn $25 weekly, spare time, writing for new,papers, 
magasines. Experience unnecessary. Copyright book free. 
Press Syndicate, 972, St. Louis, 11ío. 

Man wanted (city or country) old established company will 
supply capital and start you in your osvn permanent business 
selling nécessities people must busy every day. Experience 
unnecessary. Write McConnon & Co., Factory 5t83, Winona, 
Minn. 

Men to build radio sets in spare time. Leon Lambert, 
191 -H Kaufman Bldg., Wichita, Kansas. 
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Insects Wanted 

Get posted. Good prives paid for butterflies, insects. 
See Sinclair display advertisement, page 1769. 
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Instruction 

Learn Chemistry at Home. Dr. T. O'Conor Sloane, noted 
educator and scientific authority, will teach Yeu. Our 
home study correspondence coarse fits you to take a position 
as chemist. See our full page ad on page 1809 of this 
issue. Chemical Institute of New York, 66 W. Broadway, 
New York City. 

- 

Manufacturers 
Patented Articles, Models, Brass Work. Machine con- 
struction; Dies made. Baum's Metal Specialties, Kan- 
sas City, Mo. 
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Miscellaneous 

Beautiful registered bull pups cheap. Bulldogs. 501 
Reelswend, Dallas. Texas. - 

n,e , "fed, pond prices mild for butterflies. insects. 
See Sinclair display advertisement, Page 1769. 

Frienashin Magazine. Classy illustrated. 10e. RN 
Box 178, New Haven, Conn. 

Pelmet -The Wonderful Polishing Cloth that cleans 
all metals without liquid, paste or powder. Approved by 
"Good Housekeeping" and "Modern Priscilla." -sells fast 
at 25c. Sample free. F. C. Gale Co., 117 Edinboro St., 
Boston. 

The Game of Radio, Everybody's playing it! 75c per 
deck, post -paid. 011e Tye Press, Box 224, Dover, N. J. 

Can You Draw? Make money giving Chalk- Talks. Par- 
ticulars. Truman's Studio, Box 765, Perrysville, Ohio. 
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Motorcycles. Bicycles 

Don't Buy a Bicycle Motor Attachment until you get 
our catalog and prices. Shaw Blfg. Co., Dept. 6, Galesburg, 
Kansas. 
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Correspondence 

Earn $25 weekly, sparo time, writing for newspapers, 
magazines. Experience unnecessary. Copyright book free. 
Press Syndicate, 973, St. Louis, Mo. 

Novelties 

Trick Cards that are absolutely guaranteed. Free sam- 
ples. C. D. Blankenship, Adrian, W. Va. 

Patent Attorneys 
Inventors -Should write for our Free Guide Books and 

"Record of Invention Blank" before disclosing inventions. 
Send model or sketch of your invention for our Free Exam- 
ination and Instructions. Radio, Electrical, Chemical, Me- 
chanical and Trademark experts. Terms reasonable. Victor 
a. Evans & Co., 922 Ninth, Washington, D. C. 

Patents. Send drawing or model for examination and 
report as to patentability. Advice and booklet free. Iligh- 
est references. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 644 G Street, N W 
Washington, D. C. 

Inventors -teho derive largest profits know and heed 
certain simple, vital facts before applying for patents. 
Our book Patent. -Sense gives those facts; free. Write 
Lacey & Lacey, 6111 F St., Washington, D. C. Esta - 
blished 1869. 

Patents -Send for forum "Evidence of Conception" to be 

signed and witnessed. Form, fee schedule, information free. 
Lancaster and Alisvine, Registered l'atent ttrny in United States and Canada, 119 Ouray Bldg., Washington, 
I). C. 

Patents for Inventions. Long experience, highest grade 
work, rates reasonable, best references. Advice as to pat- 
entability. Wm. Ashley Kelly, 41 Park Row, New York. 
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Patents 

Inventions Commercialized. Patented or unpatented. 
Write Adan Fisher Mfg. Co., 278 Enright St., St. Louis, 
Mo. 

Unpatented Ideas Can Be Sold. I toll yen how and help 
make sale. particulars (Copyrighted). Write 

W. 
TG1eene80I 

Jenifer Building, Washington, D. C. 
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Personal 

Free to Men or Women -Inormation of a scientific nature 
that has brought physical vigor and happiness to thou- 
sands. No charge; no obligation. Write Fair Sales Co., 
Dept. 246A, Colorado Springs, Colo. 

Lonely Hearts -Exchange letters; make interesting new 
friends in our jolly club. Eva Moore, Box 908, Jacksonville, 
Florida. Enclose stamp. 

Lonely -Join Our Club. Make friends everywhere. Par- 
ticulars tree. Write Mrs. 'Mathews, Box 26, Oakland. Calif. 

I( now Thyself- Wonderful Three -Page IIoroscope -your 
talents, character, love, friends, enemi es, business. Send 

1,1 rthct :ue year, sorci mer of handwriting and 10c. Gar - 
gilis, Box 2771 G G, Boston, Mass. 
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Printing 

500 Neargravure printed Letterheads -Envelopes $5.25 
postpaid. Solliday's, Knox, Indiana. 

Radio 

Make Your Neut Reach Out -Saone panel, sane layout, 
fewer parts. Our $5.00 Kit includes the one different part, 
22 feet real gold sheathed wire, lithographed print of Iila- 
dag Coast to Coast Circuit, and complete, simple instruc- 
tions. Nothing else to buy. Gives selectivity with deep, 
resonant volume. Not obtainable elsewhere. We originated 
this and can naine scores of buyers it has delighted. Satis- 
faction Guaranteed. Details -10c. Kit prepaid anywhere, 
65.00. New 98 -page catalog, thousands of items, many ex- 
clusive for stamp. We accept postage stamps aanlo as cash. 
Elating Badlo Laboratories, Kent, Ohio. 

Boys! Don't Overlook This. The "Rasta" Baby Detector. 
Creat.est detector ever brought out with molded base. 
Fully adjustable. See former advertisements in this pub- 
lication, or our catalog. Detector with Galena Crystal. com- 
plete 50e, the sane detector with Radiocito Crystal, 75c pre- 
paid. Send for sours today. Radio Specialty Company. 
t16 -90 Park Place, New York City. 

Ivory Radio Panel: Grained white "Ivorylite" makes most 
beautiful set of all. Guaranteed satisfactory. Any size 
3 -10" thick sent prepaid 3c per square inch. Sample free. 
E. P. Haltom. Dept. N, F'í14 Main St., Fort Worth. Texas. 

Send me your burned out or broken Power tubes -50 watts 
or over. Will pay liberally. W. Baker, 30 W. 20tH St., 
New York City. 

Tetradyne-- Transcontinental all standard parts, simple to 
build, three tube, powerful receiver. Your opportunity to 
enter the Radio business or build your own set. For full 
Particulars address, Tetradyne, 385 45th St., Milwaukee, 
Wis. 

Solid Mahogany Cabinets - 7x10- $2.4.2; 7x12- $2.75; 
7x14- $3.00; 7x18 -$340; 7x21- $3.70; 7x24- $4.10; 7x21 
-$4.55. Postage extra. Varioconplers- Bakelite, green 
silk windings, $4.50 value, for $2.35 postpaid. Miami 
Cabinet Company, Yellow Springs, Ohio, 

Attentionl -50 Vacuum tube hook -ups. The greatest col- 
lection of vacuum tithe circuits ever brought under two 
covers at such insignificant cost. These diagrams will be 
found in the great '' Rasco" catalog, which contains raw ma- 
terials and parts in a greater profusion than any other 
catalog. 15c in stamps, or coin, will bring the catalog to 
you. Radio Specialty Ce., 96 -98 Parle Place, New York 
City. 

Radio -(Continued) 
Tested Galena crystals 50c pound -untested. 25c. Box 

1003, Joplin, Mo. 

Two stage Magnavox $35. Cocicady set $30. Parts galore. 
Box 38, brays, Pa. 

Do not risk blowing out your tubes, no fuses, some- 
thing new, lasts forever, send your address and 50e and 
got. next. Jahn Deck, 2913 Blassachusetts Ave., Cincinna- 
ti, Ohio. 

Sacrifice -6 Tube Uitradyne and Hayes 2 Slop Amplifier. 
Write. Frank Jackson, fine Apple, Ala. 

Have your broken and burned out Power tubes repaired, 
50 watts or over. Send them to its for Repair. Charges 
reasonable. Wm. Baker, 36 W. 20th St., New York City. 

Save money on Radio Sets -Lists free. The Radio 
Shoppe, Box 615, -East Liverpool, Ohio. 

Join the Radio Parts Exchange Club. Your parts in- 
spected (Fee 25c) and exchanged for the parts you need. 
VAThat hoe you; what tarts do you require? Write us for 
deuils. The Radio Parts Exchange Club, 112 So. Homan 
Ave., Chicago. 

Silver has the lowest resistance. Silverplate your Aerial, 
Condenser, Bus bars, etc., with "Silvoplato" and reduce 
your losses. A guaranteed pure Silver Solution. Three 
sizes; 35c, 00e and $1.110. If your dealer cannot supply 
you, send direct to: Silvoplate Co., 125 Church Street. N. Y. 

Radio Builders -Order a set of Nine Standard Radio 
Drills in Canvas Tool Roll for One Dollar. Postage Pre- 
paid. South Bend Sales Company, South Bend, Indiana. 

Acme 4 tube Reflex Set, with Music Blaster Loop, 1300 
mile range all horn $73.00. $120.00 Fada One Sixty Neu - 
trodyne $73.00. Low Loss 3 Tube Uncle Sam Set 813.00. 
We will save you money on any set, Hoffman, 5739 N. 6th 
Street, Philadelphia, Pa. 

15 to 25 per cent. discount on nationally advertised sets 
and parts. Every item guaranteed. Tell us your needs. 
Imperial Radio Company, Delaware, Ohio. 

Radio Fans. You have heard Miami, Florida. New send 
10 cents for 10 beautiful Postal Cards of Miami, all differ- 
ent, "No Comic or Trash." Standard Card Co., Box' 8558, 
Miami, Fla. 

2650 Miles Distance with one tube. Any Novice under- 
stands our simplified instructions. Big free booklet tells 
the story. Veseo Radio Co., Box RC 117, Oakland, Calif. 

Build Your own wave trap. Complete kit $4.50 with cabi- 
net. Cuts out interfering stations. Assures selectivity. 
Permits greater volume. Blue prints 27e. W. Buller, 
1118 Clai lmount , Deluvi t, Mich. 

Sacrifice -Murad MA15- $138.50 with loop aerial. One 
Zenith 4R -4 tube set $05.00. Both sets Al condition. Ama- 
teur Radio Supply Shop, Box 144, Maitland, Fie. MI mm.,m1,,,,1,,,,,,,11111,1111,1111,11,11,111,1,,.1,1,1111,1111,11,1. 

Salesmen Wanted 

A Salesman wanted in every lawn or city tviultin 25 miles 
of a broadcasting station to sell Itdloge n, the complete 
radio receiving set that retails for $2.51). With Radiogenr 
there is nothing else to buy -the outfit includes the Radio - 
gem receiving apparatus, 1,000 ohm phone, and aerial outfit. 
The cheapest radio outfit on the market -yet as practical as 
the most expensive. ]rig money to the right men. Send 
$2.00 for sample outfit. The Itadiogeul Ccriu., 06-it West 
llunadtvay, Nets York City. 

Salesmen Wanted in every town or city to handle a good 
line of radio crystals -big money to the right men. Send 
50e for five different samples. Big Four Radio Crystal 
Company, 216 Monroe Avenue, Detroit, Michigan. 

Salesmen -Sell four Souare Suits $12.50-guaranteed two 
Years. All wool overcoats $19.50, five different patterns. 
$3.00 to $3.50 each sale. Profits in advance. Complete line, 
coat, vest, pants, riding pants, overcoats, slip -ens, caps. One 
day delivery. District territories open. Stone -Field Cor- 
poration, W2556 So. Wabash, Chicago. 
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Scenery to Rent 

Settings for Opera, Plays, :Minstrels. Plush Drops. Ad- 
dress Amelia Grain, Philadelphia. 
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Stamps and Coins 

158 Genuine Foreign Stamps. Mexico War Issues. Vene- 
zuela, Salvador and India Service. Guatemala. China, etc., 
only 5e. Finest approval sheets 50 to 60 %. Agents 
warred. Big 72 -p. Lists Free. We buy stamps. Estab. 20 
years. Hussman Stamp Co., Dept. 196, St. Louis, Mo. 

You'll get profit and pleasure collecting old coins. Send 
10e for genuine old coin and large coin catalog. This is 
just a get -acquainted offer. Send today. You'll be 
delighted with it. B. Max Mehl, Numismatist, Dept. lt, 
Mehl Building, Fort Worth, Texas, Largest Coin Finn 
in U. S. 

Telegraphy 

Telegraphy -Both Morse and Wireless taught thoroughly. 
Big salaries. Wonderful opportunities. Expenses low: 
chance to earn part. School established fifty years. Catalog 
free Dodge's Institute, Cour St., Valparaiso. Incl. 

Telegraphy. Morse or Radio taught at home. SOS; 
Broadcasters silent. Hunan tragedy at sea. Learn the 
code, get the greatest thrill of radio. Booklet RS free. 
Learn -O -Graph Co., Ridgefield Park, N. J. 

Wanted to Buy 
Full Value Paid for Old Gold, Jewelry, Watches, Dia- 

monds, crowns, bridges, dental gold, silver, platinum, gold 
or silver ore; magneto points, old false teeth. Packages re- 
turned if our offer is not satisfactory. United States Smelt- 
ing Works (The Old Reliable) 120 So. State St., Dept. 
16, Chicago, Ill. 
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Stamps for Collectors 
1809 Different Stamps, wonderful quality, $1.00. C. E. 

Nickles, 2912 Rodman, Washington, D. C. 
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BOOK NO. II 

By R. S. OULD 
of the Bureau of Stan- 

dards of the U. S. 
Government 

This new book of the E. I. Co. 
tells thoroughly and completely 
just how radio is received. How 
the radio waves originate, are 
sent out into space and finally 
received on the antenna and 
telephones. It enables you to 
understand the principles of 
the reception of the voices and 
music you receive daily out of 
the air. 

This is one of the handiest of 
the E. I. Co. books for the ama- 
teur radio listener. It explains 
in a very clear way how Radio 
is transmitted and received. It 
contains 64 pages, size is 5 x S 

inches and is bound with a stiff 
cardboard cover and printed in 
two colors. 

On Sale 
At All Radio and 

News Dealers 

PRICE 25c 

Published by 

THE E. I. COMPANY 

The Consrad Company 
Sole Distributors 

233 Fulton St., New York, N. Y. 
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A Special Offer! 
An opportunity for radio fans to save money in buying 

Celoron Panels and Vulcawood Cabinets 

WE are making this special introductory offer to 
make new friends for our products and for the 

dealers who sell them. 
Celoron is the standard insulating material among lead- 

ing radio manufacturers and it is the choice of nearly 
a million radio fans. It is made by the oldest and 
largest manufacturer of vulcanized fibre and laminated 
technical materials in the world. In spite of these facts 
there are many fans who never have had an opportunity 
to see and use this popular insulating material. Many 
others have never heard of the Vulcawood Cabinet -the 
new cabinet of bakelite. 

For a limited time, we offer you the privilege of buy- 
ing these standard, well -known parts direct from our 
factory -at special introductory prices. Orders will be 
accepted subject to the conditions outlined below. 

This offer expires on April 39, 1925. 

Your money back if not satisfied 
If your dealer does not stock and carry these parts, you 
may select a cabinet, and the panel to fit it, at the special 
introductory prices quoted. 

In return for this privilege we ask you to send us 
your dealer's name and the names of three of your 
friends who are radio fans. 

We shall refund your money without a whimper if you 
are not entirely satisfied with the goods when received. 
No red tape -no delay -no questions asked. 

This illustration shows 
the cabinet -with the 
panel in place. 

NEW VULCAWOOD CABINET 
the only bakelite cabinet made 

This new bakelite cabinet insulates your entire 
set. It protects your delicate instruments from 
dust and dirt. It eliminates troublesome body 
capacity effects. 

The Vulcawood Cabinet is grained and colored 
to match beautiful hand rubbed mahogany. It 
comes packed flat and is easy to set up. 

Vulcawood Cabinet Prices 
Sizes List Prices Special Prices 

(1) 7 x 7 x 10 $7.95 $4.50 
8.10 4.50 (32)7x7x12 

)7x7x14 8.10 4.50 
(4)7x7x18 9.40 4.50 
(5)7x7x21 10.40 6.50 
(6)7x7x24 10.40 6.50 
(7) 7 x 7 x 26 10.55 6.50 
(8) 7 x 7 x 30 11.15 6.50 

DIAMOND STATE FIBRE COMPANY 
Bridgeport, Pa., and Chicago, Ill. 

Branches in Principal Cities Toronto, Canada -London, England 

CELORON RADIO PANELS 
universally endorsed by radio experts 

Celoron will help you get better results from 
your radio hook -up. It will give your instru- 
ments thorough, leak -proof insulation. It will 
help you get greater distance, greater volume. 

A Celoron Panel will not soften with heat 
or deteriorate with age as do rubber and corn- 
position panels. It retains its beauty and its 
insulating properties indefinitely. 

Celoron Panel Prices 
Sizes List Prices Special Prices 

(1) 7 x 10 x $1.09 $1.00 
(2) 7 x 12 x * 1.31 

1.53 
1.00 

(4) 7 x 18 x $ 1.00 
(5)7x21xj 3.45 2.00 
(6) 7x24x¡ 3.94 2.00 
(7) 7x26x$ 4.25 2.00 
(8) 7x30xA 4.92 2.00 

If your dealer does not carry 
Celoron, order by mail 

In ordering please follow these simple direc- 
tions: 
1. Indicate on the coupon the size of the 

panel and the size of the cabinet you want. 
2. Print in your name and address carefully. 
3. Clip out the coupon and attach it to a 

plain sheet of white paper. 
4. Mark on the white sheet the name and 

address of your dealer and the names 
and addresses of three friends who are 
radio fans. 

5. Attach your check or money order to the 
white sheet. 

6. Mail all papers to the Diamond State 
Fibre Co., Bridgeport, Penn. 

DIAMOND STATE FIBRE COMPANY, 
Dept. 100 
Bridgeport, Pennsylvania 
Please send me prepaid the following items: 

Celoron Panel Size No. . . . Price $ 

Vulcawood Cabinet (without panel) Size No. Price $ 

Check attached $ Total $ 

Name 

Street 

City State 
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¡Combines distance, seiectíUit}! power 
deep full tone, beauty and simplicity! 
Looks like -and performs 
like -a $200 radio set 

BUILT TO GIVE 
LOUD SPEAKER 
ENTERTAINMENT 
FROM STATIONS 
THOUSANDS OF 
MILES DISTANT 
WHILE LCCAL 
STATIONS ARE 
BROADCASTIN G 

A real entertainer that will throng your "tome with £r:ent:e ! 

costs only $ 

O?'I fgo f -oast to Coast 
reception 

'verified ity 7firaco users 

NOTE: Do not j,,ud go Miraco sets bythetr 
prices. Enormous production. 

maims them cost less. They are built -by 
pioneer set makers--o t highest grade parts, 
They embody imprnvements,refinementamf 
features used In the crest costly sets. Every 
2firacouser is an enthusiastic booster -these 
totters are typical of the many we receive. ö, 

Maryland Hears Europe 
During International Radio week I re- 
ceived European stations several limes span 
my \bravo. Who wouldn't be satisfied with 
results like thisl -7cs. E. Cook, Owings 
Mills, ltd. 

California Hears East Coast 
Mimeo yerba fine Last night I got Cuba 
on loud speaker. l also Dick up East 
Coast pro ̂ rams in spite of local interfer- 
ence- Clinton EL'lot Loos Beach, Calif. 

Illinois Hears London 
Miraco operates wonderfully. Thursday 
night I heard the program from the Hotel 
Savoy, London, for about 25 miuutes.- 
Carl Mackey, white Meath; Ill. 

Bermuda Hears California 
On my Mirare I have received EGO at 
Oakland, Calif., a s istauce of over 3.000 
Mies, four times in last four weeks. Also 
hays received five scat ions about 2.000 miles 
away and about twenty ever 1:000 miles 
away. -I. O. L. Sperling. Spanish PL. 
Bermuda. 

Nevada Hears Cuba 
Am able to get all astern Coast stations 
whit my Miraco as well as Havana. Cuba, 
and Mexico City. Lf. lso all Canadian sta- 
tions. Ifad Havana loud enough to broad- 
cast saute over telepheno a distance of SOD 

miles. -A. A. Ewing, Rog. Nevada, 

Vermont Hears Mexico 
I have received stations as far as Mexico 
Ctlz, Mexico; Calea`s, Canada, Cobs and 
Texas on my Miraco-A. V. Little, Ver- 
gemtcs, Vt. 

Massachusetts Hears Belgium 
Nor. 27th at 11::5 P. M. I heard 2L0 
London, England, en the Miraco. Nov. 
29ía et 11:10 P. M. heard SRI:, Rrussels, 
Belgium. You can't get a better set for the 
money. -2L S. Disam, Pittsfield, Mass. 
N. Y. Minister Hears Europe 

I nine.] in four different European stations 
last week on my Miraco. My guests sail 
I heard 5NO Newcastle, England, very 
clearly -a piano tale from Itigotetto, Also 
heard voire in Italian announce 1RO, Rome, 
Italy. Concerts from other stations came 
through, but static crashed at their eon - 
elu ions -one was irr Flemish. -Rev. Tiros. 
E. Owen, St. Patrick's Rectory, Rossi', 
N. Y. 

Pennsylvania Hears California 
Have listened to Cuha, California and poa- 
sihiv 100 other stations. All who hear 
Mimeo proclaim it the best they Pare 
ever heard. -G. H. Stevens, Altoena. Pa. 

Nebraska Hears Cuba 
Olieseo is a wizard. I have handled radios 

for two Viii l'a>i ebar e not seem bi equal 
under 4200, : -S tit Havana, i i'o Sat- 
urday night desnil e that their hmgua ̂ o 
is bawl to disci-so en a radio. -C. O. 
Stockman, Snyder, Ncbr, 

(FrV . 

Completely built,thoroughly tested and faotaryguar- 
an teed by one of America's oldest and most reliable 
manufacturers of quality`sets ! Years of experience 
and quautityproduction explain its almostiincrcdible. 
price. Users, who have deluged us with commenda- 
tions, say that f riends who see and hear it arealnazed 
that it sells for less than $150 cr$200. Radio experts, 
who know good construction and quality parts. are 
equally astonished. You, too, will be delighted, 
thrilled, amazed with your big five -tube $1iraco 
"Ultra 5" in its beautiful hand -rubbed solid ma- 
hogany cabinet! You'll be envied by radio friends 
who paid big prices for their outfits. 
Imagine getting all this for $75 -a beautrï'ul sweet 

Send coupon 

for SPECIAL - 

OFFER! D] 

;al 

toned "coast to coast loud >peáger" set, composed of 
finest parts, housed in solid mahogany, -- 

equipped 
with tile latest improvements, refinements and 
features found on costliest sets -and factory guaran- 
teed ! An instrument approved by radio's highest 
authorities! A set an yorle can connect and operate. 
Even beginners learn quickly to cut through the 
"locals, ' get disi.ult stations lend and clear, log 
stations and return to them at wi7.1, (Full directions 
with each set.) I/. is non- radiating, non- distor..wg, 
non -howling. Has cut -out switch -and a first stage 
phone jack for tuning -on Bakelite panel. All wiring con - 
cealed under Bakelite sub-base. Works on storage battery 
or dry cells, Literature describes other newest features. 

OtheretiliracoLongDistanceSets $.14r 
-Mad,' 

+r 

Users tell us that Miraco Model R justly deserves its title, "Radio's 
finest low priced quality receiver." One tube acts as a tuned radio 
frequency amplifier and detector combined. A great distance getter. 
Easy to operate and log. Covers all wave lengths 150 to 625 meters. 
Like all Miram sets, it operates on a storage battery or ch-y cells. 
Never such value before at only $14.35 

This wonderful new Miraco Model 1C3 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 radio 
frequency amplifier. 2 stages audio frequen- 
cy amplification. Has equal simplicity, of 

outran® R -3 only $29.50 um c, range or clearness at o hrr meat its vice 

The famous Miraco Model 111W four tube "coast to coast loud speaker" outfit 
which users ail over the country report outperforms and outdistances much 
Costlier sets. Comes Ina solid mahogany cabinet -. The improved 1925 model is 
equipped with cut -out switch, first stage phone qa_k for tuning (removing plug 
,automatically switches program to loud speaker) and other latest features. 
Employs one stage of radio frequency amplification, detector and two stages 
of audio frequency amplification. Another unmatched Miraco value, $54.50. 

./.ill theProof you want is waiting foru! 
Reports from the many users in every state Drove'Afiraco Tuned Radio Fre- 
quency Receivers -at rock bottom prices -have efficiency of sets costing up 
to three times as much. Remember that Miraco Sets are the product of a long 
established, reputable manufacturer -pioneer builders of sets. Send for further 
evidence that they are Radio's finest moderately priced receivers. All Mira 
-its bear the endorsement of radio's highest authorities. Mail coupon now 
for latest bulletins and plenty of additional testimony from users leaving no 
doubt that "Miraco Radio Gets 'ern Coast to Coast." 

Amin 
RADIO 

GETS'EM 
COAST Zo 

COAST 

These SLiiraco sets are as easy as a phono- 
graph to operate. Built throughout of 
highest grade parts. Full directions for 
e 

ins and operating supplied wire each 
etnNo experience neceaaary. The three and 

four tube sets have cut -out switch and first 
stage phone at d sr i r completely 

tested 
Each 

y guarrned: 

DEÄLERS!JOBBER U 
Writs )r Hie now Miraco proposition._ 
Nation -,side use and popularity e 
Miraco Bets, the r amszlnrly low price 
and otte extensive advertising. Drake 
them wanted everywhere. Send coupon° 

AGENTS! 
The 

w 
d rful t velour and distarco -ge 

tins butiir of Mi-eco sees makes than r 
to co 1l. and couperforrropoeìtion; g.od ter 

torr orwm 

MIDWEST RADIO CORPORATION 
pioneer Builders of Sets Cincinnati, Ohio 

Street FER anC all particulars 
East E^5 SPECIAL D Fr. ( 

and 
all OUser. 

Send free literature, (t ) Jobber. ( ) 

regarding iLaco 
......... ..... ...................+e 

Name ... .................... .... ,,..... ,,..,..,._ 
.ze'wress.,.,,, .,, ............. ....... 
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"Buy With Care- 
Bui With Confidence 

The BetterYou Build -'The 
7llore Carefully You JWuft Bùq! 

C -H Rheostats 
For all tubes. Four Ohm, 
with or without vernier for 
detector and amplifier tubes, 
respectively. Thirty ohms for 
%ampere tubes. C-H Poten- 
tiometer of similar design. 

C -H Radio Switch 
The original radio switch 
with the patented and exclu- 
sive C -H snap mechanism 
that assures long life and 

perfect operation. 

The C -H trade mark has had an important mission 
in radio. In the early days when much apparatus 
was put on the market without sufficient engineer- 
ing this mark of the world's leading electrical engi- 
neers served to guide non -technical and experienced 
enthusiasts alike to the construction of successful 
and efficient receiving sets. 

Dealers were glad to recommend these parts to their 
customers knowing that Cutler -Hammer could only 
afford to stamp with their trade mark apparatus whose 
performance would more than justify their guarantee. 

And today this quality takes on a new importance. 
Bigger sets- elaborate cabinets -mean a large invest- 
ment, and care in the purchase of parts is doubly 
necessary. Demand the C -H trade mark and build 
with success. 

THE CUTLER -HAMMER MFG. CO. 
Member Radio Section, Associated Manufacturers of Electrical Supplie, 

MILWAUKEE, WISCONSIN 

Low Loss Socket 
The départure in socket design 
that set fans talking every- 
where. Silvered contact s- 
Bakelite and Thermoplax con- 
struction. Insist on the socket 

with the ORANGE shell. 

C -H Radioloc 
The new lock for your radio 
set. Protects tubes an i bat. 
Series from meddling fingers 
and the children. Corry the 

key on your ring. 

CUTLER - HAMMER 
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