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Millions will listen -in on the broadcasting 
of the Presidential Campaign 

This year, for the first time In history. it is pea - 
sible for millions of United States citizens to hear 
every word of our statesmen in their oratorical bat - 

' les for the honor of the presidential nominations 
.nd elections. 

Radio has created a situation that the founders 
at' the Nation would consider Ideal. It has de- 
stroyed the sinister isolation that in decades past 
has caused strife. nn i sunder standing and even civil 

v Today these entire United States are listening in 
Wthe political 1-xmpangn, sect ion:d lines are 

ept away. A united nation will hear. will ponder. 
n ill judge. will vote, from a knowledge of real issues 
and vital questions. 

Radio. tile Wonder. Worker. has brought the 
forty -eight States into a radius no larger than a 
C010111a1 town -hall. A new political era dawns. 
thanks to its nag ir. 

HOME OFFICE: 
182 SECOND ST.. 
SAN FRANCISCO 

PRICES ON 
CUNNINGHAM 
RADIO TUBES 

Now In Effect 
C -301 A -5 Volts 1 -4 Ampere 

fllantrnt $3.00 
C -199 Volts .00 amp. Dry 

Battery Det. and Amp 5.00 
C -Silo -3 Volts Gas Content 

Detector 5.00 
C- 11 --I.I Colts, .25 amp. Dry 

Battery Del. and Amp 
Special Base 5.00 

C -12- Similar to C -11 with 
aaadvd ba -e 5.00 

The vacuum tube has made Possible this broad 
nul far areuchi ng application of radin telephony attd 

plays the 1110St important part in the operation of 
your receiving set. 

It is n your privilege to enjoy this wonderful 
opportunity of Radio broadcasting. Specify Cun 
n Ingham It Wis Tube- for clear reception. 

PATENT NOTICES. Cunningham tubes are 
red by patents dated 2- 10 -0S, 2- 1S -12, 12 -':n -1 

lo- !:: -1T , :und others issued and pending. Licen +rd 
fur annates cot erirnrntal and entertainment use in 
t,nilo mon unieationi. Any other use will he an Inn - 

fi iw. entent. 

Cunningiam 40 -pace Data B00% fully explaining 
care and nperat inn of Radio 'renies t available 
he sanding 1111- in stamps to Stilt lerancixn office. 
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new- 
in Appearance 
in Principle 
in Results 

Imported 

LOUDSPEAKER 
TYPE W 

PTA HE new N&K Loudspeaker, Type W, has 
1 broken away from all tradition. It is speci- 

ally designed to overcome the faults common 
to the hastily produced speakers of the early 
days of radio. 

It projects sound by reflection. In this pro- 
cess the sound is diffused, so that it issues 
from the speaker in all directions, not merely 
in one direct line. And it projects the sound 
waves in their full roundness thus avoiding 
distortion. 

Type W is new and pleasing in shape, which, 
together with its handsome finishes, will har- 
monize with the most artistic surroundings. 

Instead of wood or metal, a new light- 
weight material, burtex, is employed. This 
material has a quality of eliminating 
chatter and false vibrations, which so 
often ruin the effect of a speaker. The 
base is of wood, felt protected to pre- 
vent the marring of polished surfaces. 
The speaker unit has been designed 

Free descriptive 

by the same engineers and developed in the 
same factory as the famous N &K Phones. As a 
result, Type W is characterized by extreme 
clearness, mellowness and the accurate repro- 
duction of high tones as well as low ones. 

Operates without auxiliary batteries, and on 
any plate voltage from 45 to 150 volts. Requires 
no adjustment, thus eliminating the uncer- 
tainty and annoyance of adjustable units. 

The N &K Imported Loudspeaker is now 
having an advance showing at a number of the 
leading stores in each city. Write us at once 
for names of dealers in your vicinity. The 
speaker is sold under a definite guarantee of 

satisfaction or your money back. Dealers 
are authorized to send it on five days' 
approval to responsible customers. 

Try the N & K Loudspeaker in your 
own home, on your own radio set, at 
your convenience and convince yourself 
that it is the Loudspeaker for you. 
Price, complete with 6 -foot cord, $27.50. 

folder on request 

TH. GOLDSCHMIDT CORPORATION, Dept. W9, 15 WILLIAM STREET, NEW YORK 
This Loudspeaker is made by the makers of famous NS' K Imported Phones, Mode! D, 4000 Chms, price $8.50, and the NIP K Phonograph Unit, price $7.50 

When writing to advertisers please mention THE WIRELESS AGE 
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Your eAuthors 

Ç' \RRE C SMITH (The Second Shot ?) 
1 though still a young man has had 

considerable success in writing for the 
higher class magazines. Perhaps his best 
story is "Honest Hutch ", a Saturday 
Evening Post story afterwards pictur- 
ized by Will Rogers, and considered to be 
the best screen production ever turned 
out by that famous comedian. Mr. 
Smith has been associated with the New 
York Tribune for a long period. His 
best known long story is doubtless On 
the Eve of z000 ", published by The 
Frank A. Munsey Company. 

4LFREDJ.'Holl ywoodMcCOSKER 
(Selling the Movies by Radio) has 

been in the newspaper field for seventeen 
years. He began as office boy under 
Arthur Brisbane. ran copy for Alan Dale 
of the N. Y. American and later did re- 
porting on the Hearst newspapers 
throug lout the country. While on the 
Boston American he inaugurated the an- 
nual movement: "Paint Up and Clean 
Up ". Has been active on Western news - 
papers especially in Chicago. Denver and 
Salt Lake City. His work in the moving 
picture industry includes such positions 
as Editor of the ExhibitorsTrade Review 
and Business Manager of the Motion 
Picture Department of the Morning 
Telegraph which was the pioneer news- 
paper motion picture department. His 
work in radio broadcasting movie infor- 
mation, particularly the features of the 
well known successes has earned him an 
enviable reputation. 

STEFFEN F. NIELSSEN (The Yacht 
Ara's Complete Radio Outfit) is a 

world war veteran. His first schooling 
in radio was under the able direction of 
Poulsen - inventor of the Poulsen Arc 
Transmitter. Later he attended one of 
the prominent universities in Germany. 
Before the war he conducted the research 
work in the laboratories of the Univer- 
sity of Texas. His knowledge of several 
languages and his extensive experience 
in both the theory and practice of wire 
and radio telegraphy and telephony. em- 
inently fit him to speak authoritatively 
nn matters of technical inte -est. 

PUBLISHED MONTHLY AT WIRELESS PRESS, INC., 326 BROADWAY, NEW YORK 
Los Angeles. Calif., 456 So. Spring St., Coast Publishers Co. Chicago, III., 410 N. Michigan Ave.. wheeler & Northrup. Boston, 18 Stewart St.. Charles M. White. 

Great Britain. 12 -13 Henrietta St., London. Australia, 97 Clarence St., Sydney, N. S. W. 
yearly subscription In U. S. A., $2.50- Outside U. S. A $3.00; Single Copies. 25 cents. Entered as second class matter Oct. 9, 1913, Post Office, New York. N. Y.. 
under the Art of Much 3. 1879. Copyright. 1024. 'fireless Press, Inc. When eubscrlpUon expires you will and a renewal blank enclosed. Return with remittance promptly. 

James G. Barbord. lies. Pierre Boucheron, Vice -Pres. and Genil Mgr. L. MaoConnach, Seey. George S. DeSouca, 'rreae 11. L. Welker. Adv. 51er. H. H. Reber, Bus. Mgr. 
C. S. Anderson. Managing Editor R. A. Bradley, Technical Editor W. A. Hurd, Associate Editor 

Itecause certain statement and expressions of opinion from correspondents and others appearing In these columns from time to time may be found to be the subject 
of controversy in sclentia circles and in the courts, either now or in the future and to sometimes involve questions of priority of Invention and the comparative 
merito of apparelus emp Dyed in wireless signaling. the owners and publishers of this magazine positively and emphatically disclaim any privity or responsibility 
for any statements of opinion or partisan expressions if such should at any time appear herein. Printed in U. S. A. 

THE WIRELESS AGE is a member of the Audit Bureau of Circulations. 
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"Experience is the Vital Factor in Excellence" 
The first "talking machine" became a finished 
reproducer of speech and music only by years 
of experience devoted to gradual development. 

C1TOOPOfl 
SPEBIi] R 

Fourteen years devoted to making radio products 
furnished the background from which the Thompson 
organization has perfected the Thompson Speaker. 

Each part of the Thompson is the result of the best 
known engineering experience and these parts are 
assembled in a manner that is possible only to experi- 
enced radio engineers. 

The 7 superior and distinctively Thompson features 
are seven reasons why you should not "Just get 
along" with an ordinary speaker when you can get a 
Thompson. $35. 

Few users ever need all the range and power that the 
Thompson Neutrodyne will deliver. Made by the 
same organization. $150 without tubes or batteries. 

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

150 NASSAU STREET NEW YORK, N. Y. 
FACTORY: JERSEY CITY, N. J. 

Licensed under Hazeltine Peten[!2_ 
Nos. 1,450,080, 1,489,228 and 

other patents pending 

fit: ,/ 

0,4 
When writing to advertisers please mention THE WIRELESS AGE 
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Second 
Wisconsin Radio 
EXPOSITION 

November 11th to 16th 
Auditorium-- Milwaukee 

WHERE the products of parts, accessory and set manufacturers will get 
proper presentation to His Majesty, the Radio Fan! 

The official exposition of the Wisconsin Radio Trade Association, Inc., an 
organization of Wisconsin radio retailers, jobbers and manufacturers. Amply 
financed, advertised thoroughly throughout the state, in newspapers, bill- 
boards, railway stations, broadcasting stations! 

Staged in the mammoth main arena of Milwaukee Municipal Auditorium - 
open to manufacturers of Radio Parts, Instruments, Appliances. Conserva- 
tively estimated attendance 60,000 -fans and logical prospects for your 
product. 

Give your Product the benefit of this official sponsorship -the advantage of 
this tremendous advertising -the impetus of being made a component part of 
one or more of the Complete Sets eligible for the $500 Prize Set -Building 
Contest! 

Write NOW for reservations for your exhibit! For particulars address: 

Wisconsin Radio Trade Association, Inc. 
Manager's Office 

Second Wisconsin Radio Exposition 
91 Mason St. (Room 40) Milwaukee, Wis. 

Show Committee 

Sidney New, Julius Andrae & Sons Co., Chairman 
Geo. Andrae, Herman Andrae Electrical Co. 
J. Harvey, Badger Radio Company 
Michael Ert, Michael Ert, Inc., Radio Corporation 

of Wisconsin 
A. Kailing, Alexander Kailing Co. 

\\'hen writing to advertisers please mention TIIE R'IRELESS AGE 
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flaynes-riffin 
DIO SERVICE, Inc. 41 West 43rd St., N. Y. City 

A. J. Haynes, Assol. Inst. 
Radio Engineers,authorof 
"Super Success" and de- 
signer of special parts for 
the Super Heterodyne. 

"Super Success" 
by A. J. Haynes 

No matter whether you have built 
a "Super" or not, whether you are 
thinking of building one or not, you 
should have a copy of Mr. Haynes' 
new booklet "Super Success ". 
Here, in one booklet, Mr. Haynes 
presents the information which he 
has gathered in over a year's exper- 
imentation with Super Heterodyne 
receivers. Some of this material has 
already appeared over Mr. Haynes' 
signature in the radio magazines, 
but much of it has never before been 
available to radio fans. 
Many valuable hints, such as using 
the "Super" to receive the new low - 
wave- length broadcasts of WGY and 
KDKA, how to spread the oscillator 
dial readings to cover just the desir- 
ed band of wave lengths, and numer- 
ous other "kinks" Mr. Haynes has 
discovered. are published for the first 
time in this booklet. 
Included also is a price list of the 
very parts used by Mr. Haynes in 
constructing his personal Super 
Heterodyne. 
Copies of the first edition of this 
most complete and most authoritative 
book on the "Super" may be had at 
25 cents each. 

Complete parts for the Haynes 
Simplified Super Heterodyne. 
including a drilled, engraved 
panel, may be purchased for 
$72.13. Send for detailed price 
list. 

Advantages of the 
HAYNES Simplified 

Super Heterodyne 
No. 1- Matched Transformers 

Mr. Haynes says: "My experience in studying the prob- 
lems of hundreds of experimenters who have brought 
their Super Heterodynes to me has convinced me that 
their chief source of difficulty lies in the improper match- 
ing of the radio frequency transformers." 

These transformers are the heart of the super heterodyne. 
Unless they are perfectly matched, radio frequency 
amplification will be choked, and your "Super" will not 
deliver as it should. 

Following out our policy of always keeping a step ahead 
in offering improved apparatus, Haynes -Griffin Inter- 
mediate Wave Transformers are submitted, after manu- 
facture, to the Haynes Laboratory Test. 

Every Transformer Is 
Individually Tested 

Under the supervision of Mr. Haynes, every Transformer is tested, 
and its peak of resonant frequency exactly ascertained. Then the 
transformers are matched in sets of four which display identical 
characteristics. 
Every radio fan who constructs his "Super" with Haynes -Griffin 
Transformers can be sure that he will obtain the best possible 
results from his set. Laboratory testing and matching insures the 
highest degree of selectivity, sensitivity and tone quality. 

Sold only in 
Matched Sets of Four 

Every set of Haynes -Griffin Inter- 
mediate Wave Transformers after 
being tested, is packed in a sealed car- 
ton containing the Haynes - Griffin 
guarantee that each transformer has 
been tested, found electrically and 
mechanically perfect, and carefully 
matched with the other three. Set 
consists of one In - Put and three 
Inter -Stage Transformers. Price, set 
of four, $20.00. 

HAYNE3- GRIFFIN RADIO SERVICE, Inc. 
111 South Clark Street, Chicago, Ill. 41 West 43rd Street, New York City 

When writing to advertisers please mention THE WIRELESS AGE 
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THE SUPER- UNIDYNE 
The Super -Unidyne is a three tube Super - 
Heterodyne with two stages of Tuned Radio 
Amplification and any form of Audio which 
may be desired. 

THE SUPER - UNIDYNE IS NOT NEW 

Kit for building the Super -Unidyne 
Including all Special Coils, Set of 
Full Size Blue Prints, Instructions, 
etc. $16.00 
Full size blue prints only, set of two 
21 "x42" 1.50 

No. 35 Tuned R. F. Transformer, 
for all circuits. 

Price $2.50 

Intermediate Transformer, made in 
30 -50 -100 K. C., for all circuits. 

Price $3.50 

More than a hundred sets built by experimenters employing the 
Super -Unidyne Circuit have shown truly wonderful results. 
Amateurs without previous knowledge of the Super -Unidyne 
have expressed their admiration at the ease with which stations 
could be selected and interference eliminated. Discriminating 
users, after having tried practically every other modern circuit, 
especially appreciate the superior qualities of the Super -Unidyne. 

The Super -Unidyne, although designed for antenna and ground, 
is unique in the ease of its selectivity. From three to five 360 
meter stations may be heard in one evening, while still others are 
broadcasting on the same frequency. In our locality Los Angeles, 
California and Philadelphia -both on the same wavelength - 
have been tuned in the same evening without interference, while 
powerful stations 6 miles away were operating! WOAW on 526 
meters and WOO on 509 meters have been easily tuned in, com- 
pletely eliminating a 517 meter station three miles away. If 
more convenient ground only may be used as antenna with 
higher efficiency than a loop set. 

Four dials are required for tuning, which tune together and log 
perfectly providing the convenience of enabling stations to be 
readily tuned in without interference when desired. No hunting 
for concerts if you have a log book. Tuned Radio Frequency 
Amplification plus oscillator action give all signals additional 
strength, regardless of distance. One stage Intermediate Ampli- 
fication assures full volume and a clear, pure tone without dis- 
tortion. 

Uniradio small diameter air core transformers and tuned R. F. 
Transformers have made the Super -Unidyne possible. Kits, 
priced at $16.00, designed exclusively for the experimenter, to- 
gether with blue print, make it possible for everyone to build 
their own set. Blue print only, showing wiring diagram and de- 
tails of construction- $1.50. 

Uniradio Transformers and Parts mean a decided improvement 
in Super- Heterodyne sets. Complete kits for any type super 
may be purchased at prices ranging from $7.50 to $20.00. 

Jf you contemplate building a new set, or adding the latest improve- 
ments to your old one, it will pay you to insist on genuine Uniradio parts. 
We will gladly send descriptive matter and catalog gratis for the asking. 

If your Dealer does not carry UNIRADIO Parts we will supply you direct. 
Jobbers and Distributors will want our line. Write or wire for proposition. 

UNIRADIO MANUFACTURING COMPANY 
Matters of 

High Grade Radio Apparatus 
Sale Dept., Jos. Mack Bldg. 

Detroit, Michigan 

When writing to advertisers please mention THE WIRELESS AGE 

www.americanradiohistory.com

www.americanradiohistory.com


SEPTEMBER, 1924 THE WIRELESS AGE 

MI KNOCKDOWN \TEI'TRODYNE RECEIVER 
NfUTnoDYNf NEUTRODYNE' 

o 

.-, 0. ,.. 
1..s'...nn,R: 

'AD.1Ni.TRpDYNEi1RQIR R. 

uVLLr,Ma: 
FADA NEUneDDYNr. .d _eTANDARD 

A. 11 MONINIA. 

Improves the 5 -tube Neutrodyne 
YES, sir! We've made it better in every way. 
Improved its looks, improved the circuit, elim- 
inated unnecessary detail in making, and incor- 
porated the latest and best ideas in Neutrodyne 
efficiency. Letters from ten thousand FADA 
boosters have helped us work out the new and 
improved FADA 5 -tube Neutrodyne. We've 
put all binding posts in the rear, simplified the 
wiring and beautified the panel arrangement. 
Two stages of radio frequency, detector and 
two stages of audio frequency amplification 
(using the new FADA Audio Transformers) 
make this new FADA Neutrodyne about the 
best looking and most dependable radio receiver 
anyone can make. Your dealer sells the new 
FADA knockdown set of Neutrodyne Receiver 

Parts No. 169 -A for $72. Look for it in his 
window. With every one goes the new and 
enlarged edition of 

"How to Build 
FADA Neutrodyne Radio Receivers" 

This is the latest and most up -to -date 76 -page 
text -book on Neutrodyne. 38 pages of pictorial 
description, 44 illustrations, 30 pages of receiver 
trouble shooting in general and a fine, big, 
full -size picture wiring diagram. This picture 
wiring diagram alone is 
worth the price of the 
book. Book sold sepa- 
rately on receipt of price 
-use coupon below. 

F. A. D. ANDREA, INC. 1581 Jerome Avenue, New York 

F. A. D. ANDREA, INC. 
1581 Jerome Ave., N. Y. 

Gentlemen: Enclosed find 
75 cents for which send me 
the new FAD A book, 
"How to build FADA Neu - 
trodyne Radio Receivers." 

Name 

Street or R F. D. 

City 

State 

a . L. 

When writing to advertisers please mention THE WIRELESS AGE 
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Founded 1892 

HENRY M. SHAW 
President 

FRANK H. SHAW 
Vice Pres. & General Mgr. 

Specialists 
in 

Moulded 
BAKELITE 

and 

" Shawlac " 

The Guarantee of Quality 
A Message to Manufacturers of Radio Equipment 

Do You Want Production? 
We are organized to give it you -- quick 

Our 

24-hour -a - day production 

means deliveries - when you need the goods 

plus quality 

It is to your interest to place your 
business where you can get service 

We have the plant and skilled workers to make good 

Telegraph or phone today 

SHAW INSULATOR COMPANY 

Cleveland Office 
Stuyvesant Bldg. 

Benj. Phillips 

Main Office: 150 Coit Street 
Irvington- Newark, New Jersey 

Sales Representatives 
New York City 

154 Nassau Street 
Havekost & Simonds 

When writing to advertisers please mention THE WIRELESS AGE 
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"THE CHOICE OF RADIO EXPERTS" 

Designed for PRECISION 
Heavy 
Brass 
Plates 

Soldered 
to 

Minimize 
Resistance 

Losses 
Balanced 
Vernier 
Gears 

Promote 
Extreme 

Selectivity 

Capacity 500 MMF 

Price $500 
The outstanding feature of a GEN- 

ERAL RADIO condenser is PRE- 
CISION. 

PRECISION in a variable con- 
denser gives you the sharp tuning and 
lot, losses which mean greater selectivity, 
signal strength and range. 

Balanced ratio gears with accurately 
machined teeth provide a perfect ver- 

nier adjustment. 

Heavy brass plates of the rotor and 
stator groups are correctly spaced and 

soldered, thereby reducing resistance 
losses to a minimum. 

This method of soldering makes the 
whole condenser assembly more rug- 
ged and assures the perfect alignment 
of plates which keeps capacity values 
constant. 

Type 247 -H 500 MMF with 
vernier $5.00 

Type 247 -F 500 MMF without 
vernier 3.25 

For Sale by Good Radio Dealers Everywhere 

GENERAL RADIO C9 
Cambricí e, Mass. Md SS 

_ 

GENERAL RADIO C9 

Write for our New Instructiva 
Folder "Quality Condensers" 

When writing to advertisers please mention THE WIRELESS AGE 
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ANNOUNCES THEIR NEW 
POWERFUL NEUTRODYNE MODELS 

THE GEORGIAN AND THE V 

T public '7P)ClntS 

. The Garod Georgian 

Rich brown burled walnut, with door. 
panel borders of inlaid ebony and holly 
-5 tube model- built -in loud s; alter - 
battery compartments and accessory 
drawer. Will grace the finest drawing 
room -provide the best in radio recep- 
tion. Size 351/2' long- 16s /e°deep -4aVs' 
high. 

The Garod V 

Genuine mahogany highly finished 
cabinet -graceful ty, sloped genuine 
mahogany panel -- carved feet -five 
inch dials -double reading Weston 
volt - meter -y tube model. Size 

34'ä long -133/4"deep -1 tyé high. 

$195° -° 

The Garod RAF 

The receiver that made GAROD 
famous. Added mechanical im- 
provements - 4 tube model - with 
which you are familiar. Size t91/4' 
long -lye° deep-to' high.. 

$135°_° 

$400óo 

ô'Wer 
Power - to produce great volume. 

Power -to bring in distant stations. 

Power -to work through local stations. 

Power -to moderate or intensify volume. 

Power -to render the original quality of 
tone transmitted. 

Power -to select programs. 

Power -to get the best out of the program. 

d 

These models have power plus -and then more 
power. They are full voiced -with tonal quality 
of exquisite timbre. They can be controlled to 
meet the capacity of the small living room, or 
manipulated to take full advantage of the 
acoustic possibilities of the large hall. 

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

We are now ready to enter orders, and grant 
jobbers of standing, exclusive non - conflicting 
territories, where open. 

NEüÚtrRÓÌ 

SEE OUR EXHIBITS AT 

First Radio World's Fair 
Madison Square Garden, New York 

September 22 to 28, 1924 

Third Annual Chicago Radio Show 
Coliseum, Chicago, Ill. 

Woeember 18 to 23, 1924 

(The t flROID Corp. 

120 Pacific Street, Newark, N. J. 

When writing to advertisers please mention THE WIRELESS AGE 
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Headset 

$7 in Conada 

OC Brande Inc. qi 

A 16- year -old pledge 
More than a million and a half Brandes Head- 
sets and Table- Talkers are today doing valiant 
service! With each sale this time -tried guarantee 
assumes new strength and meaning. It is an old 
pledge that bespeaks the unlimited confidence of 
the manufacturer in his products -a confidence 
based on the continued acceptance of Brandes 
products by an alert public. 

ran 
l 

name .,7able Talker nam 
$lo to know inTadio 

e 
Navy Type n 

Natehed Tone ó 
Headset 

dll"n CCaaado 

Sot extrawest 
of the Rockies 

(r 
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Big Savings 
on 

Laboratory Tested 
Radio Books 

Pick out the books you want and 
Buy at these Rock Bottom Prices 

Here is the greatest list of radio books ever pre- 
sented. In this list are books that are known and 
used the world over. 
Our stock room is overcrowded -we must reduce 

BOOK AUTHOR 
Regular 

Price 
Class 
No. 

Practical Wireless Telegraphy E. E. Bucher $2.25 35 

Vacuum Tubes E. E. Bucher 2.25 35 

Wireless Experimenter's Manual. E. E. Bucher 2.25 35 

How to Pass U. S. Government 
Wireless Exams. E E. Bucher .75 10 

How to Conduct a Radio Club E. E. Bucher .75 10 

Alexanderson System E. E. Bucher 1.25 18 

Practical Amateur Stations J A. White .75 10 

Acquiring the Code Gordon .50 6 

Practical Aviation J A. White 2.25 30 

Prepared Radio Measurements Batcher 2.00 30 

Modern Radio Operation J O. Smith 1.75 26 

Radio Inst. and Measurements 
Bureau of Standards 1.75 26 

The Oscillation Valve Bangay 2.75 40 

Elementary Principles of Wireless -P art 1 

Bangay 1.75 25 

Standard Tables and Equations Hoyle 3.25 50 

Wireless Telegraphy and Telephony..Dowsett 3.50 55 

Thermionic Valve Fleming 5.00 80 

Wireless Transmission of Photos Martin 2.00 30 

Selected Studies in Elementary Physics.. Blake 2.00 30 

Operation of Vacuum Tubes in Radio 
Brown .35 4 

Technical Instruction for Wireless 
Telegraphists....Hawkshead and Dowsett 3.50 55 

Elgié s Weather Book Elgie 2.00 20 

SEPTEMBER, 1924 

the weight per square foot. This gives you the 
chance to buy these books at a tremendous saving. 
Take advantage of this opportunity to complete 
your radio library. 

BOOK AUTHOR 
Regular 

Price 
Class 
No. 

Alternating Current Work Shore $2.00 25 

*Magnetism for Home Study Penrose 2.25 30 

Radio Directory and Call Book 1.00 12 

1923 Year Book of Wireless Tel. 
& Tel. (Paper) 3.00 20 

Lessons in Wireless Telegraphy .Morgan .35 3 

Operation of Wireless Telegraph 
Apparatus Cole .35 3 

Home Made Electrical Apparatus 
Vol. 1 Powell .35 3 

Home Made Electrical Apparatus 
Vol. 2 Powell .35 3 

Home Made Electrical Apparatus 
Vol. 3 Powell .35 3 

home Made Toy Motors Morgan .35 3 

HOW TO ORDER 
Select the books you want. Add their class numbers 

together -multiply by five- that's the price you pay. The 
saving is evident at a glance. This is a real opportunity. 

Include a years subscription with your order, 

AND GET ANOTHER BARGAIN 

THE WIRELESS AGE 
Regular Price $2.50 a year -Class No. 45 

Postage outside U. S. 50 cents extra 

Send all orders to 

WIRELESS PRESS, Inc. 
326 Broadway New York City 

When writing to advertisers please mention THE WIRELESS AGE 
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ow a 
AcNAVOx Tube 

L.....3/fAGNAVOX RADIO VACUUM 
1 TUBE TYPE A is a storage battery tube 

for u;e a; audio frequency and radio frequency 
amplifier in all standard circuits. Highly recom- 
mended also for detector use. This tube is not 
critical of adjustment either as to plate or fila- 
ment. Filament consumption one quarter of an 

ampere. 

The most notable feature of the new Magnavox 
Radio Tube consists in eliminating the grid. 

Unlike the ordinary storage battery tube, Mag- 
navox Tubes give the electrons an unobstructed 
passage between filament and plate, with the 

result that the Magnavox has less than one half 
the internal capacity of other tubesof similar type. 

9R 

HE engineers who developed the 
famous Magnavox line of radio 
reproducing and amplifying equip- 
ment have now produced a vac- 
uum tube equally distinctive and 
successful in its own field. 

One trial convinces the most exacting user that 
the Magnavox will replace ordinary tubes to great 
advantage in any receiving set. 

Magnavox Products 
Reproducers of electro-dynamic 

and semi- dynamic type, for all 
vacuum tube receiving sets; 

$25.00 to $50.00 

Combination Sets combining a 
Reproducer and Power Am- 
plifier in one unit; 

$59.00, $85.00 

Power Amplifiers for audio - 
frequency amplification, one, 
two, and three -stage; 

$27.50 to $60.00 
Vacuum Tubes: A storage bat- 

tery tube of new and approv- 
ed design for all standard cir- 
cuits . $5.00 

Magnavox Radio Products are sold by reliable dealers every- 
where. If unacquainted with the Magnavox store in your 
vicinity, write us for information. 

The name Magnavox is your as- 
surance of quality and efficiency. 

THE MAGNAVOX CO., OAKLAND, CALIF. 
NEW YORK SAN FRANCISCO 

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

When writing to advertisers please mention THE WIRELESS AGE 
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THE WIRELESS AGE SEPTEMBER, 1924 

HIS is the month of school -days and the return to pursuits of study and 
learning. Quite appropriately, therefore, THE WIRELESS AGE presents a 
comprehensive story of the past, present and future systems of education. 

Never before in the world's history could it be said, "a twirl of the dial brings to 
us the wisdom of the ages," but radio in our day has made it literally true, and in 
addition, the system of education now in vogue -radio broadcasting -returns us 
to the natural channels of acquiring knowledge -truly can it be said: "In the 
school of learning it is once again playtime -we play while we learn." 

PROF. M. I. PUPIN 
Truth is stranger than fiction 'tis said. Read the story of Professor M. I. 

Pupin in this issue and draw your own conclusions. No tale of fiction could be 
more fascinating or inspiring than the true life story of the Serbian herdsboy who 
roamed westward across the sea to the land of opportunity, and with unrelent- 
ing zeal embarked on a course of learning that brought him to the scientific heights. 
Read the story of his achievements. It will inspire and instruct. 

THE SECOND SHOT? 
Garret Smith has done a radio fiction story that should prove entertaining. 

Everybody enjoys a mystery, and while some think there is considerable mystery 
about radio, when another mystery is added to it, an appeal is made to our inquisi- 
tiveness that demands appeasing. Such is the plot and character of "The Second 
Shot ?" You will like it. There are other stories coming. 

CHILD EDUCATION 
Mothers particularly will derive help and enjoyment by reading Mrs. 

Christine Frederick's article on "Radio and Family Education." 
The practical application of radio broadcasting in the home for the purpose 

of instruction and culture of the child mind and also the grown -ups, as well as a 
means of relieving mother of some of her numerous responsibilities is told in the 
language of experience. Mrs. Frederick relates what she has actually accom- 
plished in this direction. 

TECHNICAL 
The Double Regenerative Receiver, another construction article that will 

arouse interest, is presented to our "fans." It is up -to -the- minute. Tried and 
tested in our own laboratory, we acclaim it unusual for volume with UV- 199's, and 
selectivity is all that can be desired. 

Then there is the article about the yacht Ara's radio installation. This will 
appeal to the experienced. 

TRAVEL 
"The Adventures of a Radio Operator" will take you abroad -so to speak - 

on travels through the Orient where you will find many strange things in out -of- 
the -way corners. 

VARIETY 
This issue of your magazine is another you will enjoy. Then open your mind 

to the pleasure of still another to come. Information with a punch- entertainment 
that is informative -in short, what you want, as you like it where it ought to be. 
WIRELESS AGE -THE Radio Magazine. 

-THE EDITORS. 
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7Aesaà( it couldn't be dole 

HERE lt is at X60 

Clarity 
Beauty 
Volume 

Distance 
Selectivity 

A 5-TUBE SET 
built of the finest low loss ma- 
terial and in a beautiful genu- 
ine solid mahogany cabinet at 
only sixty dollars. 
Ask your dealer for a free demonstration 
Complete literature gladly sent on request 

FRESHMAN 
mASTERME 

A Tuned Radio 

Frequency Receiver 
that will bring even the 
most distant stations to 
your home with surpris- 
ing clarity and volume. 
So selective that you 
can pick up any station 
you want - night af- 
ter night -at the same 
dial settings, and , 

what's more, it is the 
easiest s e t in t h e 

world t o operate. 

Noneutralizing 
or balancing 
condensers to 
fuss with. 
Self Balanced 
- - Low -Loss. 

Chas. Freshman Co., Inc., 106 Seventh Ave., New York 

\ V I ItI.:..:: ., 
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"THE AIR IS FULL CF THINGS YOU SHOULDN'T MI S S" 

No. 766 
Horizontal 
22yZ -volt 

large size 
"B" Battery 
Formerly 

$2.50 

Now $2.00 

No. 772 
Vertical 
45 -volt 

large size 
"B" Battery 
Formerly 

$5.00 

Now $3.75 

EVEREADY 
RadiolY Batteries 

--Crowing r 0 9 

popularity 
opa la i o r 

...Greater 
demand 

radio 
g o ft e r j e 

s 

n tallatof 
improved 

manufacturing Installation 

of fi 

--Increased 

and 
me 

economical 

production 

E"ared 
us t o reatly 

reduce 
Ev 

ady 

8 Battery 
pr`c 

es as of August 
1s t 

Os re y pre- 

-- tter quality, 
Evere°dyg 

atteries 
M 

lower 

operating cot than 
ever 

before 

%power 

yöudj0 
se with 

fresh 
Evready B8°tterjes They last longer 

.Manufactured and guarau:eed by 

NATIONAL CARSON COMPANY, INC. 
Headquarters for Radio Battery Information 
New York San Francisco 

-they last longer 

No. 764 
Vertical 

22'1 -volt 
medium size 
"B" Battery 
Formerly 

$1.90 

10Now $1.75 

No. 767 
Horizontal 

45 -volt 
large size 

"B" Battery 
Formerly 

$5.00 

Now $3.75 

NEW! 
N o. 770 
Vertical 
IS -volt 

extra large size 
"B" Battery 

for I'eavy duty 

ou multi -tube 
sets and 

amplifiers 
New low price 

$4.75 
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THE WIRELESS ACE 
"America's Foremost Radio Magazine" 

Radio 
on the 

NUMBER 
12 

HE dreary, muggy waters of the River Styx 
flowed noiselessly past the Present on its way to 
Hope Eternal. Fate leaned on the helm apparently 
unconcerned as to the course. 

Below, in the music room, several figures lounged 
around a radio set listening to the strains of Raggedy Ann. 
Closer inspection revealed their identity. Aristotle, Sophocles. 
Homer, Dante, Voltaire, Newton, Nietzsche and Rousseau. A 
queer party. 

Jean Jacques Rousseau arose and addressed the gathering: 
"We did foregather here at the good counsel of Cleopatra. 
she being the master of this craft; save it having been, for- 
sooth, the one she did own during the mortal days of her 
glorious reign; the purpose of this meeting being for naught 
else than to listen in on educational programs broadcast by 
our earthly brothers. And I am of the mind that each of us. 
having made history in our respective eras, shall learn of what 
avail to the world our lives have been. In this year of grace, 
1924, the peoples of the world -the other world- should have 
come to know the lesson beyond price taught by ignorance." 

At this point Cleopatra entered without troubling to open 
the door. Newton jumped to his feet and shouted: "I do 
wish you would not defy the laws of physical science by 
walking through a door without opening it!" 

Aristotle glared at Newton. "Don't forget," he admonished. 
"you did upset a few of my theories in your time, for which 1 

derive small solace." 
Cleopatra smiled. "Well!" she exclaimed. "Emperors 

would fain quarrel over me for less than that; nor am 1 

disturbed by such gross demonstrations." 
Then, becoming serious, she proceeded with the business of 

the meeting. The educational development of the early Egyp- 
tian Dynasties was reviewed; the influence of priestcraft on 
the problems of abstract thought; and the multiplication of 
scribes and the accumulation of writings as a result of custom 
demanding records of affairs of state. 

"Whereupon," she concluded, "more people today, know 
about my Obelisk -Cleopatra's Needle -than do those who 
would know aught of the library I built at Alexandria, or the 
records of great importance to civilization stored there." 

Homer leaned forward. "True." he said. "Mortals, the ad- 
ventures of Ulysses peruse; nor are they mindful of the 
philosophical teachings in the Odyssey." 

Dante laid his hand on Homer's arm: "Ah, woe is me: 
nor am I read with comprehension lest such mortal turn from 
kind and custom, his weary way to seek amidst the un 
frequented labyrinths of my blank verse." 

Bacon laughed uproariously. "By my troth, Dante, Shake- 
speare has them sore puzzled to this day. Mayhap he had a 
few lions in the Sherwood forest and a clock in the period 
of the Merchant of Venice, but it did require the great wisdom 
of Goethe to understand Hamlet." 

17 

River 
Styx 
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"There are many matters of which I am grossly ignorant," 
interrupted Cleopatra. "Tell me in good truth -did you write 
Shakespeare's works ?" 

"That, you will never know," Bacon replied. "The question, 
alone, has adroitly attracted students who might otherwise have 
never studied Shakespeare. I shall always leave that question 
open for the benefit of the mortal world." 

OPHOCLES, observing that Cleopatra was on the 
verge of practicing her artful wiles on Bacon in order 
to extract the desired information, anticipated another 
historical situation by. taking possession of the floor. 
With characteristic directness he plunged into the 

subject of educational development following the decline of 
the Egyptian Empire. He dealt with the philosophical teach- 
ings of Greece, the commercialized schools of the Phoenicians, 
the militaristic tendency of the Roman educational system, 
and the moral trend of Christianity. 

Jean Jacques Rousseau then dealt with the growth of formal- 
ism in the Middle Ages, and the economic conditions that led 
up to the French Revolution. Voltaire and Nietzsche elab- 
orated the individualistic principles of Rousseau's teachings, 
treating with the transition period, and its effect on modern 
education. The sudden announcement in the loud speaker 
that the evening's educational program would commence, fore- 
stalled what promised to be a bitter controversy. The corn - 
pany hurriedly gathered around the radio to listen. 

After the popular bed -time stories had been broadcast by 
Nick Carter, a talk on "Child Psychology," by Horatio Alger, 
Jr., was put on the air. This was followed with "Household 
Hints," by Laura Jean Libby. The "Musical Appreciation 
Course" was broadcast by direct wire from Coney Island. 
The next speaker before the microphone was the president 
of the Bucket Shop Exchange who delivered his weekly talk 
on "Safe Investments." A ten -minute lecture on "Political 
Economy" by the Soap -Boxer was followed by the "University 
Extension Course in Agriculture," broadcast through the 
courtesy of the Commission Brokers' Association. The big 
event of the evening was then put on the air. The second of 
a series of lectures on "Education" was delivered by the So- 
ciety of Affiliated Flappers and Sheiks. 

Sophocles rose, strode to the buffet, and grasping a cup, 
took a long draught of its contents. 

"What are you drinking ?" Voltaire asked. 
"Bitter aloes," Sophocles answered. "On one occasion, in 

Athens, I did drink it for my nerves after I had sought vainly 
to prove that truth and understanding would be the reward 
to those who would but open their minds to knowledge. What 
we just heard on the radio is, forsooth, a confusion of what 
was actually broadcast. The confusion in the minds of those 
who listen in, but hear naught of what is truly broadcast save 
that which they might encompass without effort." 

As one voice, the company spoke: "Pass the cup around, 
Sophocles. We'll all partake of this soothing brew!" 
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6)fie Garden f7fnow/ede 
A Twirl of the Dial Brings to Us the Wisdom of the Ages 

Dr. Herman H. Horne, Professor of Philosophy, at New York 
University, sends this message to our readers: "Our American 
people are quite as ready for something solid as for entertain- 
ment. Some see in radio their one opportunity for university 
instruction. It is idealism, after all, that really grips the 

heart of humanity." 

By WILLIAM A. HURD 

RU>I.I has come to the individual as the one great 
medium for the dissemination of information and 
the consequent acquisition of knowledge. Should 

he fail to acquire knowledge it is mainly his own fault. 
Should society fail to exploit radio for spreading enlighten- 
ment then the fault lies somewhere between the individual 
and his social structure. 

Archceological records have so far failed to disclose 
the origin of mammals. The first trace of these little fur - 
coated animals has been found near the close of the Reptile 
Age. Unlike the reptiles, which deserted their compara- 
tively tender progeny at birth, the mammals cared for 
their voting until such time that they had acquired the 
parental wisdom. born of experience, and handed down 
to the younger generation. Fully equipped. both mentally 
and physically. for the greát struggle of existence, the 
young mammals stepped forth into the world prepared to 
compete with the massive creatures of that era. 

In the later. but still dim shadows of antiquity. mankind 
trembled before the awful manifestation of natural forces. 
His was an existence of fear. But his, too, was the gift 
of reason. He had but to question and 
to him would come a knowledge of 
these phenomena. Mystery fled before 
reason. Elements were harnessed to 
do his bidding. And so 
it is that we approach a 
conscious evolution. 

EDUCATION is con- 
scious evolution. The 
voluntary acquisition of 
knowledge. But the ac- 
quisition of knowledge 
that we may put to some 
practical use. This, alone. 
has been effected largely 
by the natural economic 
circumstances, or condi- 
tions, of the land upon 
which any given peoples 
depend. 

The early Egyptian 
civilization is an example. 
The silt left behind the 
flood waters of the Nile 
made Egypt an agricul- 
tural nation. Occasional 

droughts, however. fo_ced the Egyptians to invent an irri- 
gation system, which they did under the difficulty of scant 
engineering knowledge. This led to greater projects re- 
quiring a better engineering knowledge. They studied the 
stars, and subsequently founded a system of astronomy. 
all for the sole purpose of keeping a record of the seasonal 
changes that meant life or famine. And all this necessi- 
tated the keeping of records. 

Skill in engineering and ease of transportation make 
for progress. The Nile stimulated the one, and made 
possible the other. Equality of sex was closely ap- 
proached. Cultural development 'was natural. Art, the 
sciences, painting, and finally literature, were all steps 
toward a higher education. In the Sallier papyrus, the 
wise Dauf counseled his son: "Give thy heart to learn- 
ing . . . for there is nothing so precious as learning." 
But the purpose of learning was practical. The search 
for, truth for its Own sake was considered a waste of good 
time. And because of this the religion of the early Egyp- 
tians lacked any degree of morality. The subsequent 
decline of the Egyptian Empire was in a large sense due 

to this lack of moral fiber in their 
cultural development and educa- 
tional growth. 

"The Man in the Moon" and other bedtime stories evidently delight the young 
this picture ought to delight the story- tellers 
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and 

T HE Oriental peoples 
had begun to control na- 
ture, but were opposed 
to the development of 
the individual: Class dis- 
tinctions further ham- 
pered their natural 
progress. 

Education was devel- 
oped to the point of 
present day elementary 
and higher school train- 
ing. but the latter was 
mainly reserved for the 
priesthood. The method 
in educational training 
was not initiative, but 
neither was it genuinely 
rational. The individual 
had little freedom. He 
was in bondage to the 
past. 

Individual freedom be- 

www.americanradiohistory.com

www.americanradiohistory.com


SErTEM DER. 1924 RADIO AND EDUCATION .19 

The modern educational system. Radio now plays an important part in extending the facilities of the 
foremost universities 

gall among the Jews, Greeks and Romans. These peoples 
had ideals and considered the future. Individualism 
became a fact. plat not universal. It remained for 
Christianity to stake individualism universal. This was 
accomplished through the Christian tenets which recog- 
nized the brotherhood of luau. gave to women and children 
their rights. and demanded a high standard of morality. 

Following the corrupt and immoral vices of the Romans. 
who knew no other virtue than civic, the Christians' 
religion made a universal appeal because of its equitable 
tenets to all men. The religion itself served as an edu- 
cation. In fact, the early Christian catechumenal schools. 
which prepared the would -be converts for entrance to 
the church, were the forerunners of the parish schools 
of today. 

rr I -I E keynote of education in the diddle Ages was 
:ultitorìty and repression. The Renaissance, the period of 
awakening. degenerated to a level approximating Cicero - 
nianism. Then followed the Reformation period in which 
religions said theological awakening played an important 
rule. The reaction to this was formalism, and the back 
swing of the pendulum resulted in the search for real 
things. Realism was the beginning of our modern scien- 
tific movement. 

Religious and political growth soon developed into 
Puritanism and Rationalism. But this, too, became 
formal. hard, and eventually underwent a change. It was 
the perfect setting for the complete reaction that came 
with the teachings of the Swiss- French philosopher. Jean 
Jacques Rousseau. Thus was the way prepared for the 
French Revolution. 

Out of the ruins grew modern civilization. the balanced 
educational growth that stresses the interdependence of 
the individual and society. 

Shakespeare summarized the situation at that time with 
this : "There is no darkness but ignorance." 

WE must know the educational aim of any period to 
estimate the development of that period. We must know 
its content. the method, the organization designed for its 
execution, and finally the results. 

The attitude of the eighteenth century was certainly 
destructive. But the social development, the psychological 
effects, and the scientific progress of modern times has 
been built on the ruins of that experience. 

The present tendencies in education should test the re- 
lation of the individual to society. The value of his ac- 
tivities is measured largely by his ability to harmonize 
with society. The interests of both are mutual. 

The study of the child's development was indirectly 
started by Rousseau. He, and to a large extent. Pestalozzi, 
tried to reach the child through a sympathetic insight into 
the activities of the child. This educational process later 
found its justification with Herbart anti Froebel in the 
underlying+ basis of psychology. Rousseau was concerned 
with the rearing of individuals separated from other in- 
dividuals. This was essentially an unsocial. narrow per- 
spective. IIerbart, in direct contrast to this selfish attitude. 
was concerned with application of popular instruction and 
upon the development of moral character. 

In this you have the fundamental underlying the bed- 
time stories broadcast to children. It will be well worth 
your while to secure the "History of Education." by Frank 
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Pierrepont Graves, from the library. 
Read that pulsating volume and 
then tune in again on the bed -time 
stories. Watch your child as he 
listens. 

ABRAHAM LIN- 
COLN said that é'tluca- 
tion is the most im- 
portant work in which 
we as a people can be 
engaged. The broadcast 
stations of the country 
are engaged in this 
work. The various 
educational programs 
radioed to you, at your 
fireside, are packed with 
popular interest. They 
must be to hold the lis- 
tener in. 

Once you have caught 
the really human inter- 
est thread that cunning- 
ly weaves through 
broadcast educational 
programs you will have 
acquired a new means 
of diversion quite suited 
to your taste. 

Bacon held that some 
men, like the spider, 
spin all their knowledge out of themselves; some collect it 
indiscriminately like the ant; while others gather facts 
wherever they can find them, and from these facts bring 
forth new products by means of their own thoughtful 
elaboration. This classification may be applied to those 
who use radio for what they can obtain in an educational 
sense. 

THE WIRELESS AGE SEPTEMBER, 1924 

them in an understandable, popular 
vein. The courses are based on the 
work offered in the University. It has 
been demonstrated that students get 

but little from a course 
composed solely of lec- 
tures. Some outside 
work, or collateral read- 
ing, must be done if the 
listener wishes to get 
the most value out of 
his study. New York 
University will supple- 
ment their programs 
with reading matter de- 
signed for the radio 
listener. 

Likewise Columbia 
University furnishes 
their radio audience 
with supplementary 
reading which aids, ma- 
terially, the educational 
courses broadcast by 
the University Exten- 
sion Department. 

The University of 
Pittsburgh, Antioch 
College, Cornell, The 
Queen's University at 
Kingston, Ontario. the 
State College of Wash- 

ington, Kansas State Agricultural College, Georgia School 
of Technology, North Dakota Agricultural College, and a 
host of other universities, colleges and high schools, broad- 
cast educational programs. The versatility displayed in 
their programs is remarkable. Their grasp of the radio 
mind is nothing short of ingenious. 

Turn to the Broadcast Station Directory in this issue 
and count the number of educational institutions operating 
radio broadcast stations. The number totals to about 
severity. That directory can he of service to those who 
will use it. 

Even daddy is amused at the wonderful influence radio entertainment has upon the 
child mind 

BROADCAST stations across the country put on the 
air many varied programs of an educational character. 
Educational in content but entertaining in mode. 

New York University broadcasts a series of talks, or 
chats, if you like, on subjects to do with philosophy of 
life, modern public problems and systematic psychology. 
Their program for this Fall will include biology, economics, 
anthropology and ethnology, and many other studies of 
general interest. Each, however, will be framed and pre- 
sented with the view to attracting those who would have 

HERBERT SPENCER in his book "Education," first 
decides what constitutes real knowledge, and then deals 
with the subject of education as intellectual, moral and 
physical development. In one section of the book, he says : 

"The men to whom. in boyhood, information came in 

"The time is not far distant when, 
in every city, at least one high school 
will be radio equipped and utilization 
made to broadcast instruction in high 
school subjects. Registration in regular 
classes will be undertaken by mail and 
credit given following tests and exam- 
inations suitably passed. This will give 
thousands who work in daylight hours 
a chance at more and better education. 
Mathematics, English, Economics, 
Science, History and Languages can 
be taught successfully by this method. 
An inexpensive receiving set will be 
the only expense. The city will loan 
free of charge the required text books. 

"Today the use of radio is confined 
almost solely to entertainment To- 
morrow people will come to see and 
use its possibilities for education." 

-F. G. KENNEDY, 
Principal, North Central High School, 

Spokane, Wash. 

Sigmund Spaeth, Ph.D., is interna- 
tionally known as an authority on 
music. An experienced writer, he has 
written many common sense articles 
on music; to the readers of this maga- 
zine he says: "I want people to realize 
that if they respond to any kind of 
music in any way, even if it is no 
more than `keeping time when the band 
goes by,' that response can be devel- 
oped into something really worth 
while. I want them to realize that 
their love of a good tune is nothing to 
be ashamed of, and that any lasting 
appreciation of music must be founded 
upon that sincerity which responds to 
fairly simple and obvious rhythms and 
melodies -so I am glad to give full 
credit to the radio for its help in popu- 
larizing good music." 

-SIGMUND SPAETH, Ph.D. 

"There is a great deal of evidence 
to indicate that the motion picture in- 
dustry consciously appeals to the un- 
thinking. In so far as this is true, 
motion pictures cannot be truly educa- 
tional. So far it has appeared that 
radio broadcasting has made a some- 
what similar appeal in many instances, 
although it has not gone as far, per- 
haps, as motion pictures have in this 
direction. 

"In my opinion, the educational ef- 
fects of radio will depend primarily 
upon the type of mind to which radio 
programs are designed to appeal. I 
feel that the same fundamental princi- 
ple applies here as applies to news- 
papers, magazines, and motion pic- 
tures." -F. D. FARRELL, 

Dean and Director, 
Kansas State Agricultural College. 
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"The newspaper, the telegraph, and 
the telephone have added their bits 
toward increasing the scope of educa- 
tion and international good -will. Every 
means of communicating intelligence 
is bound to further the intellectual 
standing of the masses. Radio ap- 
pears to be more prolific in its possi- 
bilities along these lines than any one 
of the others. It not only adds a 
method of point to point communica- 
tion, but it also has a broadcasting 
power rivaling that of the press." 

-C. S. PERKINS, 
Instructor, Massachusetts Radio and 

Telegraph School. 

"Not since the invention of the 
printing press wrought its wonderful 
change in the common education of 
the Middle Ages, has there been any 
agency so fraught with possiblity in 
the cause of public enlightenment as 
radio. It is one of my pet thoughts 
that a century hence when some his- 
torian writes radio into the story of the 
world's progress, its overshadowing 
feature in the review of Time will be 
that it contributed a new standard of 
mass education to our great turmoil of 
humanity." 

-GUY E. ENTWISTLE, 
President, Massachusetts Radio Institute. 

"To my mind radio forms the most 
fascinating field in the realms of 
science. It is considered of such edu- 
cational value that schools and col- 
leges throughout the entire country are 
equipped with radio transmitting and 
receiving sets. It should, and will be 
a part of every man's education for it 
teaches some of the most valuable 
fundamental principles of electricity 
and it must be realized that electricity 
is the greatest force in the world to- 
day." 

-J. A. DO WIE, 
Chief Instructor, National Radio Institute, 

Washington, D. C. 

dreary tasks along with threats of punishment, and who 
were never led into habits of independent inquiry, are 
unlikely to be students in after years; while those to whom 
it carne in the natural form, at the proper times, and who 
remember its facts as not only interesting in themselves, 
but as occasions of a long series of gratifying successes, 
are likely to continue through life that self -instruction 
commenced in youth." 

In that passage Herbert Spencer has touched the key- 
note of many complexes nursed in the hidden recesses of 
our sub-conscious minds : the complex resulting from 
forced issues in the matter of good reading, or perhaps 
the attempt to cultivate in the child a taste for good music. 
How many of us have come to view with apprehension 
the mere thought of reading the Scriptures because there 
are those of us who were forced at a tender age to read 
its contents, not for the action and the images there pre- 
sented, but rather for the abstract morality contained 
therein which is so difficult for the immature mind to 
grasp. Thus was a complex registered in the subcon- 
scious mind that later becomes distorted as adult reason 
attempts to side -step the early impression. 

COLUMBIA UNIVERSITY broadcasts a brief course 
in the Old Testament calculated to arouse interest and 
stimulate reference to certain passages in the Bible. The 
method is unique. The listener is asked to sit around 
the camp fires of Syria while the Fathers tell again the 
thrilling accounts of human sacrifice, and of Abraham's 
leadership; of the turning from the freedom of the deserts 
to the cramped existence in Egyptian cities, and the later 
glories of King Solomon's Reign. Such is an example of 
what radio brings to us. 

How many of us have suffered the torments of dress 
regalia to sit through a music recital unable to grasp the 
true significance of what we genuinely wished to under- 
stand. Perhaps there are those of us who in childhood 
days were backed into a corner and the lesson of good 
music- classical music -was drilled into our rebellious 
minds under the terrifying proximity of a dictatorial 
finger. Such vain- glorious efforts to reach the sub -strata 
of plebeian tastes unaccountably present in youth somehow 
fails to penetrate the stubborn resistance of a young mind. 
A later -day complex is inevitable. 

Music appreciation courses are broadcast for just such 
reasons: the education of the musically- inclined by grad- 
ual initiation into the erstwhile mysteries of orchestra- 
tion. The knowledge gained by radio, supplemented with 
a small amount of reading, will open new fields of interest 
to us, particularly when we listen in on symphony pro- 
grams broadcast by the Philharmonic Societies and the 
leading theaters. Broadcast music can bring to us the 
creative genius of great masters, but it remains for us 
to interpret the pictures devised by these great composers. 

THE garden of knowledge, in a broadcast sense, is a 
garden of wonders. A twirl of the dial brings to us the 
wisdom of the ages. The history and knowledge of sub- 
jects ordinarily beyond our grasp come to us by radio. 
Science has none of the academic or prosaic that somehow 
lingers with the memory of blackboards, and the tired, 
care -worn figure of a teacher. Literature comes to us 
fresh, invigorating. This by radio. 

As we roam the airways that lead to the garden of 
knowledge it is once again playtime -we play and learn. 

Radio helps you In doing your "daily dozed' And last, but not least. radio sings 'em to sweet sleep 
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Broadcast Artists 
SEPTEMBER, 1924 

Margurite 
Quimby, of 
Cleveland, as 1\ 
s h e appeared 
before the mi- 

crophone 
"` 

Hon. Wendel 
l'hillyss Dodge, 
author and 
playwright, ap- 
peared at li'OR 

Cl udi Agnew 
Criswi ll, author 
of the popular 
radio play "The 
Secret Wave" 

hiss ¡luth .1rden, 
soloist with the Kud- 
isch Ensemble - í1'.1Z 
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I 

Voices You Hear Nightly 

23 

( "HM ") Howard I. Mil - 
holland, chief announcer 
at KGO, the Pacific Coast 
broadcasting station of 
the General Electric 

Company 

Dr. Ralph L. Power, also 
known to the microphone 
tappers as the "Sky Crier 
of the Los Angeles Ex- 

aminer" 

Meet Miss Helen M. White, secre- 
tary to the manager and only lady 

annouicer at station II'GR 

Edward Borroff, chief announcer at the Westinghouse 
station. Kill', Chicago. His voice has probably reached all 

sections of the country 

Wm. Holliday, program manager of WW.I -The Detroit 
News. Broadcast listeners are probably more familiar with 

his novel programs than with his dignified appearance 
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A Herdsboy 
ASCENDS SCIENTIFIC HEIGHTS 

From Idvor to Castle Garden and through the institutes of learning in Hungary, 
Berlin, Vienna, Cambridge and Columbia the herdsboy emerges as university pro- 
fessor, research engineer, inventor and the far famed scientist -Prof. M. I. Pupin 

By STUART HYDE HAWKINS 
IF you should by chance thumb over the pages of the 

1924 volume of "Who's Who in America," and should 
glance at a point about halfway down one of the right - 

hand columns in the "P" division, you would find the 
following terse paragraph: 

PUPIN, Michael Idvorsky, University Professor. b. 
Idvor, Banat, Hungary, October 4, 1858 ; s. Constantine 
and Olympiada P. ; A.B. Columbia, 1883 ; Ph.D. Univ. 
of Berlin, 1889; (Sc.D. Columbia, 1904; LL.D. Johns 
Hopkins Univ.). Married at London, England, Sarah 
Katherine Jackson of N. Y. (now deceased) ; Asst. Teach- 
er Elec. Eng. 1889 -90, Inst. Math. Physics 1890 -92, Adj. 
Prof. Mechanics 1892 -1901, Prof. Electro- Mechanics since 
1901, Columbia. Fellow A. A. A. S., N. Y. Acad. Sci- 
ences ; mem. Nat. Acad. Sciences, Am. Philos. Soc., Am. 
Physical Soc., Am. Math. Soc., Am. Inst., Elec. Engineers. 
Address, The Dakota, 1 West 72nd St., N. Y. City. 

Since there is little hint of unusual interest or romance 
in the skeleton biography, you would in all probability 
continue to thumb over the following pages until you 
reached the appendix and closed the fat red volume. 
Which would be a grave mistake -you should have closed 
the volume immediately after reading the Pupin sketch, 
and turned to the biggest and most complete atlas obtain- 
able, for surely "Idvor, Banat, Hungary," has an in- 
triguing sound. 

But, unless you had a pre -war atlas, and a very large 
one at that, "Idvor" would be among the missing places. 
So, to save you exasperation and trouble, I shall tell you 
what I found when I decided 
to see what actually lies be- 
hind the array of collegiate 
titles won by this "university 
professor." And in advance 
let me say that the story 
which I unearthed is worth 
far more trouble than I had 
to go to in getting it, for it 
is such a story as our greatest 
authors could not render 
more fascinating, more in- 
spiring, with all their pretty 
phrases and word- pictures. 

First, to find Idvor. On 
most maps it is non -existent, 
and on the large -scale de- 
tailed ones it is but the veriest 
shadow of a dot, for it is al- 
most infinitesimal in size. 
And yet in splendor of his- 
tory and glory of tradition it 
is gigantic, and in its history 
lies the key to the career of 
Michael Idvorsky Pup i n. 
There is romance in the story 

of his life, and there is romance in the story of Idvor; 
there is a splendid independence in the history of Idvor, 
and a splendid independence is one of the outstanding 
characteristics of this man of Idvor. 

Centuries ago, when the fear of Turkish invasions sat 
upon all southern Europe like a pall, the emperor of 
Hungary invited a community of Serbs, noted for their 
courage and their strength, to leave their native valley 
and live upon the southeastern border of his empire, 
promising them complete and perpetual independence in 
return for the preservation of the Hungarian domain 
against Turkish inroads. To those Serbs, independence 
was the most cherished of all mortal possessions, and they 
moved -whole villages of them -to the flat borderland, 
where they settled down to their business of agriculture 
and war. For generation after generation they formed 
the wall against which the ever -recurring waves of Turk- 
ish armies dashed and spent themselves in vain ; and the 
little village of Idvor was the center of many and many a 
barbarous struggle. It is even today a point of pride among 
the people of Idvor that not once did the Turks succeed in 
breaking through, and the little Idvorians still listen wide - 
eyed and breathless as the old men relate the sagas of 
those unconquerable ancestors who fought so fiercely 
and so successfully that they might have perpetual inde- 
pendence. 

Rich ilt glorious tradition is the history of the men of 
Idvor, and when Michael Pupin was a tiny youngster 
that history was not to be found in books, but was told 

and retold by the elders of 
the village as they sat in 
solemn social congress before 
the blazing logs on cold win- 
ter nights. By the time he 
was six he knew the tales by 
heart, and thrilled with pride 
that he was an Idvorian -a 
descendant of the fighting 
heroes of old. Tradition is 
the best of preceptors, and 
the 1 o v e of independence 
flourished within the lad as it 
had within his forbears. 

Neither of Michael's par- 
ents could read or write, and 
at first the attendance at the 
village school irked the ath- 
letic lad beyond measure, un- 
til his mother gave him an 
insight into the wonders of 
the world to which the writ- 
ten word is the key. From 
then on he absorbed the 
teachings of the v i l l a g e 
schoolmaster eagerly. 

The Pupin coil made possible transc 
termed a toroidal telephone repeater 
iron core, the whole unit being inclo 

protection against moistu 

ontinental wire telephony. It is 
coil and is wound around a soft 
sed in an iron weather shed for 
re and the elements 
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As a youngster he learned, unwittingly, a principle 
which has but recently -since the invention of radio -be- 
come generally known. During the summer months the 
boys of Idvor were sent out as herdsmen, watching over 
the oxen of the village; because of the heat of the day, 
the animals did most of their grazing by night, and ma- 
rauding cattle- thieves were constantly waiting to drive 
any wanderers from the herd, so that some method of 
keeping guard other than by vision was imperative during 
the Stygiau nights. The boys used to stick their long - 
bladed knives into 
t h e ground, lying 
with one ear pressed 
against the handle ; 

for they found that 
the sound of the 
grazing oxen came 
far more clearly 
through the medi- 
um of the ground 
than it did through 
the air, and with the 
knife -blade as detec- 
tor the boy, lying 
quietly on the edge 
of the pasture, could 
locate a straying ox 
through his hoof- 
beats at a consider- 
able distance. 

During the long 
summer nights and 
the warm days ques- 
tions arose in 
Michael's mind 
which he was unable 
to answer ; questions 
as to the nature of 
l i g h t, heat, and 
sound, which the 
humble Serbs defined 
as divine creations 
that could not be ex- 
plained. And while 
he was striving to 
answer the "What is 
it ?" of his mind, 
news reached Idvor 
of an experiment 
made by an Ameri- 
can, one Benjamin 
Franklin, with a kite 
and key during a 
thunder storm; the 
echooltnaster ex- 
plained Franklin's 
theory to the eager youth, and the boy's father chided him 
for heresy when he related the story at home. Again his 
mother stepped in on behalf of education, and her son 
was allowed to continue his studies. Shortly thereafter 
young Michael outgrew the school at Idvor, and attended 
the more advanced school in the village of Panchevo, 
fifteen miles clown the river from Idvor. There he found 
an answer to his question as to the nature of sound, for 
Kos, the schoolmaster, could and did explain the trans- 
mission of sound by vibration. In the playing of the 
bagpipes by the village piper young Pupin found veri- 
fication of the explanation, and the tunes of the bagpipes 
became indelibly associated in his mind with the nature 
of sound. To his queries about light, however, Kos was 
unable to answer. 

OR PUPIN 25 

At that time word reached the villages of the greatness 
of Abraham Lincoln, the American Liberator, and Michael 
heard his father call Lincoln the "American Kara George" 
-and was not Kara George almost a god to the tradition - 
loving Serbs? America became a very nice place indeed 
to the growing boy, for did not Benjamin Franklin and 
Abraham Lincoln both live there, and were they not both 
great heroes? 

Shortly afterward -in 1872 -Michael became embroiled 
in a demonstration which took him away from the quiet 

little village; the em- 
peror of Austria - 
Hungary, since there 
was no longer any 
danger from inva- 
sion, abrogated the 
pledge of indepen- 
dence to the frontier - 
S e r b s, declaring 
them subjects of the 
empire, and the 
spirit of revolt smol- 
dered hotly in Idvor 
and Panchevo. A 
school -boy parade 
found Michael 
carrying a banner 
which was decidedly 
not complimentary 
to the emperor, and 
h e uttered many 
cries of a decidedly 
independent nature 
as he marched. In 
consequence Kos, the 
schoolmaster, per- 
suaded the parental 
Pupins to allow the 
lad to leave the vi- 
cinity, and go to 
s c h o o l at Prague. 
Since the boy was 
already as far ad- 
vanced as was his 
teacher and since it 
was almost impera- 
tive that he should 
not attract the atten- 
tion of the authori- 
ties until their sus- 
picions as to his loy- 
alty to the emperor 
b e quieted, young 
Michael, then four - 

since 1901 - teen years of age, 
said goodby to his 

parents for the first time and sailed down the river bound 
for the "great school" at Prague. 

On the boat he met several older students, who treated 
him most considerately and stole his food; an incident 
which so firmly impressed the necessity of constant watch- 
fulness upon the lad that he never afterward forgot it. 
Having stayed awake from excitement all night that he 
might not be carried beyond the proper landing, he went 
to sleep just before arriving there and was carried to 
Vienna. Alone in the vast city -the first he had ever seen 
-with no idea of how to get to Prague, he was approached 
by an American couple, who took him under their protec- 
tion and transported him to his destination. Again the 
greatness of America was impressed upon the boy. 

At Prague he found an even hotter bed of revolutionists 

Prof. M. I. Pupin, dean of radio engineers, a 
University 

nd professor of electro- mechanics at Columbia 
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than at Panchevo, and was soon one of them ; his studies 
suffered somewhat because of his radical tendencies, and 
when his father died the next year he knew that he could 
not remain there and allow his mother to pay his tuition 
when he took no interest in the work he was expected to 
do. Consequently he sold all his belongings, scraping to- 
gether enough money to buy a steerage passage to Amer- 
ica, and on March 12th, 1874, the sixteen -year -old boy 
sailed from Hamburg on the Westphalia, having written 
his mother a glowing account of the brilliant future which 
awaited him in the new country. 

Professor Pupin describes himself upon his arrival 
at Castle Garden as "the Serbian greenhorn," for he 
could not speak a word of English, and had no idea of 
what he was to do. His first two experiences in New 
York were blessings in disguise, for they did much to fit 
him for life in the new lanci. As he walked across the 
Battery. with his bright red fez on his head, a group of 
newsboys spied him and marked him as their prey. One 
of them. when the newcomer showed no appreciation of 
the shouted insults -he had not the faintest idea of what 
they were saying- walked over and knocked the fez to 
the ground. Michael understood that language, and 
jumped upon the boy with all the fire and strength which 
the long summers of rough -and -tumble with the other 
herdsboys had given him. To his amazement, the rest of 
the newsboys dici not aid their comrade, but formed a circle 
and watched the fight with interest. When the newsy was 
defeated and the insult avenged Michael arose and con- 
tinued on his way. with the cheers of the others following 
him. Certainly fair play 
was a prince virtue in 
America, he decided, and 
felt a strong liking for 
the country to which he 
had just come. A little 
farther on he passed an 
old woman selling pies, 
a n d, being somewhat 
hungry after the excite- 
ment and exertion, spent 
almost his last coins on 
a luscious- looking prune 
pie. Strange to relate, the pie was full of prune -pits in- 
stead of prunes, and the little Serb realized all too keenly 
that he was still very much of a greenhorn. 

By the simple expedient of sitting quietly in the Immi- 
grant Employment Office at Castle Garden, he found a 
job -for a Delaware farmer, who spoke Serbian, took 
him to Delaware as a mule- driver. There Michael learned 
to speak English, and the rapidity with which he picked 
it up, and the meticulous care he took to lose the foreign 
accent, gained him the praise of "a smart boy" from his 
kindliest tutor, the farmer's daughter. That winter he 
returned to New York, and managed to pick tip enough 
money to keep himself alive by painting signs -a profes- 
sion which only the law of supply and demand qualified 
him to fill. Having been brought up in an agricultural 
country, he naturally gravitated to the farm again the 
next stunner. this time being employed on a farm in 
Saint Mary's. Maryland. As soon as the season was 
finished, he headed for New York, walking through Phila- 
delphia en route. After one day in the quiet town he 
decided that he could not emulate the career of Benjamin 
Franklin no matter how long he stayed there, and started 
walking north to Manhattan again. He passed through 
Princeton, and became imbued with the desire to attend 
the college -the dignity and beauty of Nassau Hall im- 
pressing him with a deep and abiding sense of reverence. 

Back in New York, he secured a position in a cracker 
factory -and met Tim. Jim was the engineer of the 
factory ; a man of little education, but boundless in cotn- 
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mon- sense, who did much in stimulating the "Serbian 
greenhorn's.' interest in science and study. There in the 
engine -and -boiler room of the cracker factory Pupin made 
his first studies of the nature of heat, augmenting his ob- 
servations by reading the Scientific American and the 
scientific section of the \"eze' York Sin/. Jim helped him 
tremendously, expressing in his own words the truths 
which the lad found couched in scientific terminology. and 
as the "What is it ?" of his childhood was answered 
Michael found a multitude of more detailed questions to 
puzzle over. To Jim belongs the credit of removing the 
last trace of greenness in the boy's consciousness, for the 
old engineer explained the history of the United States 
in such a way that the boy grasped the similarity between 
the young American traditions and the ancient Idvorian 
ones -and the new country felt warm and homelike at last. 

Through his interest in the history of the country came 
his decision to attend Columbia University instead of 
Princeton, for it seemed to him that many' of the heroes 
of the United States were Columbia graduates, and surely 
the university must be a splendid one to have produced 
such men as Alexander Hamilton. And forthwith he 
settled down in earnest to pass the entrance examinations. 

The college career of Michael 'Idvorsky Pupin sounds 
more like a fairy tale than a fact, for it is almost incon- 
ceivable that a raw youth who had arrived in this country, 
unable to speak a word of the language. only four years 
before, could accomplish what he accomplished. The cold 
conciseness of the "Who's Who" biography gives no ink- 
ling of all that that period meant to the young man, and 

it is more than probable 
that he himself had no 
realization of the magni- 
tude of his achievement. 
In 1879 he passed the en- 
trance examinations to 
Columbia with such high 
marks that he was not re- 
quired to pay tuition for 
the first year, and the 
"Serbian greenhorn" 
had become a university 
student. He worked his 

his way through by winning scholarships. by tutoring the 
more affluent but less brilliant classmates. and by sawing 
wood during vacations. And in his junior year he was 
elected class president -this man who eight years before 
had been set upon by à gang of newsboys! 

He received his citizenship papers and his diploma with- 
in twenty -four hours of each other, in 1883 -and with 
his diploma cane a three years' scholarship enabling him 
to go to Cambridge, England, in further pursuit of the 
answers to his insatiable "What is it ?" England was the 
home of Faraday and Maxwell -and those two names 
were the outstanding ones in the world of electrical en- 
gineering at that time -so Michael Pupin hied himself to 
England. At Kings College in Cambridge he found the 
satisfactory answer. to his question "What is heat ?" and 
"What is light ? "; during vacation he visited France. and 
visited his mother in Idvor. Back again -driven by the 
ever present urge to find out for himself -the truths 
of the scientific world -to Catirbridge. where he met the 
famous Tyndall and cleared away his last questionings 
as to the nature of light; then to the University of Berlin, 
to study under Helmholtz, the foremost electrical experi- 
menter and authority of that day. While there he learned 
the explanation of the Hertzian oscillator -the grand- 
daddy of radio -and with Helmholtz's aid satisfied himself 
as to Faraday's theories. 

While on vacation he met his future wife. and at once 
headed for New York to find some sort of a position. A 
month later he returned to London, though he had ac- 

OUR best authors with all their art could 
not render a story more fascinating 

or inspiring than this true life story of 
Prof. M. I. Pupin. 
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cepted the offer to be "teacher of mathematical physics in 
the department of electrical engineering" at Columbia, 
and married Sarah Katherine Jackson, the sister of a class- 
mate of his. After one more year at the university of 
Berlin he received his Ph.D. and returned to New York 
and the position at Columbia. 

There occurred the second great metamorphosis in the 
life of this one -time herdsboy ; the "university student" 
became the "university professor," who was shortly to 
gain international 
fame for his research 
work and his inven- 
tions. 

As an educator and 
instructor, I'r ifessor 
Pupin holds high 
rank in collegiate cir- 
cles today ; but it is 
upon his activities in 
electrical research 
that I am going to 
touch, for it is there 
that we find the ever 
present " \Vhat is it :' 
of Michael l'upin, 
and can see the inde- 
pendent idyori:ut 
youth finding out for 
himself. 

A young college 
professor who is 
teaching classes in 
three different sub- 
jects does not have 
much time for re- 
search work, and until 1890 or su Instructor Pupin had 

little opportunity to experiment with the meager equip- 
ment which at that time was accorded the electrical en- 
gineering department. As soon as he could, however, he 

rommencetl evening research work, experimenting with 
the passage of electricity through various gasses at low 

pressures -the first approach to vacuum tubes. He pub- 
lished two papers on this work, but found that Professor 
J. J. Thompson of Cambridge had anticipated and bettered 
that very work, so he- being, as I have said before, most 
independent by nature- turned to something else. The 
something else was a very worthwhile something. 

While at the University of Berlin, Pupin had been much 
interested in Helmholtz's acoustical resonators with which 
the professor proved his "harmonics" principle of sound 
transmission ; and the young instructor built electrical 
resonators, employing the same dynamic principles as the 
ones employed by Helmholtz. for investigating the Row- 
land distortions in electric current. These resulted in the 
discovery of the electrical "harmonics" -and Pupin, re- 
membering the bagpipes of his boyhood. called the man- 
ipulation of his apparatus "tuning." You use the princi- 
ple which Pupin first employed and named, every time you 
listen in on your radio receiving set. He patented his 
invention. and in 1908 sold it to a representative of the 
Marconi Company. Thus was ntatle pu:sible the first 
receiving set. 

In 1895 the discovery of the X -ray by Roentgen was 
announced, and through Pupin's familiarity with vacuum 
tube research he was able to make the first X -ray photo- 
graph in this country. 11e employed a fluorescent screen. 
thus shortening thel time required to make the photograph 
by almost sixty per cent. By this time the name of Pupin 
had become one of note throughout the scientific world. 

It is for his greatest invention -the invention which 
hears his name, the Pupin coil -that the whole world 
knows Professor Pupin. however; for without that in- 

77 

yelttiuu you could not telephone from New York to Bos- 
ton for five times the rate you now pay. The Pupin coil - 
the coil which makes long- distance transmission of sound 
over wire possible -is the direct result of that persistent 
"What is sound'" which so worried hint as a boy. 
Through his grasp of the nature of sound, he was able 
to apply to the electrical current the sane physical charac- 
teristics which cover vibration of a string -ami the Pupin 
coil is the result. The American Telephone and Telegraph 

Company bought his 
invention, and has 
found nothing to 
supersede it for effi- 
cient transmission of 
long -distance conver- 
sations. 

Prof. Polio was 
at one time director 
of the research lab- 
oratory at Columbia 
University and is an 
ex- president of the 
Institute of Radio 
Engineers. Under 
hint at Columbia 
l niversity such men 
as Dr. Alfred X. 
Goldsmith, Major 
E. H. Armstrong, 
inventor of the 
regenerative. super - 
regenerative and su- 
per- heterodyne cir- 
cuits in radio, Prof. 
I. H. Morecroft and 

others have studied and furnishes the reason for the title 
"Dean of Radio Engineers." 

His duties as university professor did not prevent him 
from developing his inventions. for he has worked ex- 
tensively in the practical adaptation of his inventions in 
connection with the telegraph and telephone. Many of 
his improvements are known by his name throughout the 
world. 

in view of the wonderful achievements of Prof. Pupin 
there is hardly a gathering or meeting of scientific men 
for purposes of discussing new developments especially 
in the field of radio, but what his presence is desired and 
his opinions are sought. He is a pleasant, versatile and 
authoritative speaker having as a background an experi- 
ence unusual to most men upon which he can draw to 
stake clear his thoughts and at times afford the enter- 
taining touch so necessary to attract his audience. 

The modesty of Professor Pupin with reference to his 
achievements was strikingly illustrated on the occasion of 
one of his lectures on the toroidal coil and its mysteries 
which we were fortunate enough to attend. The Pupin 
coil and' many of his other inventions had already been 
developed and used extensively in the business of the 
world 'anti were adding to his widespread fame. so we 
knew it as the famous " Pupin Coil." Irrespective of this, 
not once in the course of the lecture was it referred to in 
that manner -not once did he hint that he was the man 
who had given it to the world. 

So we shall leave him -this independent sun of Idvor, 
whose work has resulted in the convenience of the tele- 
phone and of the radio -whose name today looms large 
in the world of electrical science. We shall leave hint 
answering the "What is it of the Columbia students, and 
asking himself the sane question concerning phenomena 
which most of us have seldom if ever heard about. 
Michael Idvorsky Pupin, the "Serbian greenhorn." stu- 
dent. professor and inventor! 

Prof. Pupin receiving the Medal of Honor from the Institute of Radio Engineers for his 
research work in radio. Major E. H. Armstrong and Prof. J. H. Morecroft, president of 

I.R.E. presented the medal 
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Women in Radio 
SEPTEMBER, 1924 

Miss Mimi Palmeri, the 
beautiful star in 
"Ragged Edge" takes a 

dip and listens in 

r- 
'ilk' 

sa 

r 

IVith the most popular orches- 
tras to furnish the music these 
terpsichorean damsels can't 
miss the chance to dance even 
though the floor is "terrible" 

I'acationists this year took their radio sets 
along and were suprised at the pleasure it 
afforded them -and some of the ladies did 

their own installing 

i 

New York society finds pleasure in "listening in" to radio 
broadcasting while enjoying afternoon tea 
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Radio in the Great Out -Doors 
L_3.1.1MG. .,. ._ "'Aur 

29 

Radio helps to 
bring civilisa- 
tion back to 
nature in the 
great wild 
woods where 
the young find 
freedom a n d 

pleasure 

Carefree and young again, Bob Mulford-the famous automobile race driver-listens in to broad- 
cast programs during one of his camping tours 

The roadside 
picnic for auto 
parties is en- 
hanced consid- 
erably by the 
presence of a 
portable s e t 
and loud 

speaker 
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The Second Shot ? 
There was a loud crack in the horn, like a pistol shot! 
-just one -and then the mysterious Dunellin case 
was tried a hundred times over, in the newspapers, 
on street corners, in homes, clubs and offices 

By GARRET SMITH 
THE mysterious killing of An- 

drew Dunellin. leading citizen of 
Flowerville, was a tragic anti- 

climax to the celebration of the hun- 
dredth anniversary of that city. 

Dunellin, as master of ceremonies. 
had been his most triumphantly flam- 
boyant self on that final evening of 
the carnival week and of his own 
life. The great mass meeting which 
closed the event had turned into a 
personal tribute to him. Prof. May - 
hew. of the History Department of 
the State University, who had conic 
to give an historical sketch of this 
pioneer community of the common - 
wealth, struck the keynote in his com- 
plimentary references to the city's 
most progressive citizen. Senator 

' Nefus reiterated it. : When Andrew 
Dunellin himself threw the meeting 
open to general discussion of building 
a permanent memorial, the adulation 
reached its height. 

The 3,000 citizens who thronged the 
Grand Theater gave him thunderous 
applause. This approval was echoed, 
in thought at least, by the majority 
of the 100,000 more who listened to 
the proceedings before the bellowing 
mouths of radio horns in all parts of 
the city. It seemed as if Dunellin 
had successfully oiled the waves of op- 
position that had at one time threat- 
ened to disturb his career. 

At the close of the meeting he gave 
an impromptu reception in his box to 
prominent citizens, friends and news- 
paper men. who crowded in to shake 
his hand. In his hearty friendliness to 
all comers there was no hint of secret 
fear. When he and his immediate 
party started out of the theater the 
last of the crowd had departed. Old 
Mike Hartigan. assistant janitor, a lit- 
tle the worse for liquor as usual, 
lingered suggestively near the en- 
trance. waiting to lock up. The only 
other person in sight was Martin 
Lewis who stopped them in the lobby. 

"Pardon nie. Mr. Dunellin." he said, 
with nervous abruptness. "May I see 
you upstairs a moment' We ought 
to phone a little final statement to the 

papers, giving the total pledges on the 
memorial." 

Lewis was a rising young lawyer of 
the city, and one -time leader of the 
waning opposition to Dunellin's over - 
lordship of Flowerville. Dunellin had 
considered it a good move to make 
him vice- chairman of the Memorial 
Committee, and in that capacity he 
had acted as radio announcer at all 
the events of the week, the master of 
ceremonies before the great absentee 
audiences. 

Dunellin's eyebrows elevated slightly 
now at the young man's unceremon- 
ious manner, but he yielded politely 
to his demand. 

"Excuse me a moment, gentlemen." 
he apologized. "I'll run you home in 
my car, Tom," he added to old Thomas 
Carroll, the labor leader, who was one 
of the party. 

"No, thank you, Mr. Dunellin," 
Carroll declined. "I'll get home just 
as quick by hopping the last trolley 
that's due out here about now. You've 
a car full, and these gentlemen won't 
care to ride all over town at this time 
of night." 

"Just as you wish, Toni. I'll say 
good- night, then," Dunellin agreed. 

"\\- e'll walk over to the trolley with 
Mr. Carroll, and you can pick us up 
there." suggested Senator Nefus. 

The Senator and Professor Mayhew 
were staying over -night at the Dunel- 
lin home. 

"Seems funny to see Mr. Dunellin 
and Martin Lewis workin' together 
after the way they fought a while 
back," remarked Carroll as they 
started across the square. 

"What was their trouble ?" asked 
the Professor. 

"Lewis claimed that Mr. Dunellin 
bribed the Board of Aldermen to get 
the contract for the water reservoir, 
and then stole a fortune from the city 
in skimped materials. He made 
charges enough to send Mr. Dunellin 
to State Prison for thirty years if he 
could prove it, but he couldn't. Mr. 
Dunellin, instead of suing him for 
libel. said the young man meant well. 
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but was misguided. He's been throw- 
ing little things in Lewis's way ever 
since. and I guess the young fellow's 
changed his mind." 

"Dunellin certainly has a gift for 
handling men." commented Senator 
Nefus. 

" de has that," Carroll agreed. 
\\ hy, there's even that drunken old 

Alike Hartigan. the assistant janitor 
at the theater, we saw in the lobby 
just now waiting to lock up. Couple 
of years ago he was threatening to 
shoot Dunellin on sight for getting his 
boy sent up for stealing in Dunellin's 
bank. Well, Dunellin gets the boy 
pardoned after a year and meantime 
gets Mike this soft job at the theater. 
Mike swears by him now." 

The Grand Theater stood at one 
corner of the city's square facing into 
it. Diagonally across it at the other 
corner was the trolley stop, about 
fifteen hundred feet away. The three 
men sauntered slowly across the grassy 
lawns, looking back occasionally to see 
if Dunellin's car had started vet. It 
was a pleasant Fall midnight, the air 
clear, cool and still. Nothing broke 
the silence but the occasional drone of 
a distant trolley -car. 

They reached the car line and found 
they had a minute or two to wait for 
Carroll's car. A few feet away the 
patrolman on the beat was gossiping 
with a proprietor of the little general 
store on the corner. There was still 
no sign of Dunellin. Diagonally 
across the square they could see the 
light still burning in the manager's 
office of the theatre. where Dunellin 
had gone to confer with Martin Lewis. 

"Must have had a lot to say after 
all." yawned the Senator. 

At that instant. sharply distinct 
through the silence came the sound of 
two crackling explosions from the di- 
rection of the theater. 

The policeman whirled about. 
"Something doing over there !" he 

exclaimed and started for it on the 
run, blowing his whistle for help as he 
ran. The four civilians lumbered 
after him. 
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Two other patrolmen. summoned by 
the whistle, joined them as they 
reached the theater, but there was no 
other sign of life about the front of 
the building, whose main doors were 
still wide open as when they had left 
it. But when they poured into the 
lobby they carne upon Martin Lewis 
standing at the foot of the stairs look- 
ing up. 

He whirled toward them in nervous 
alarm. He was deathly pale and 
greatly agitated. 

"Where's the shooting ?" demanded 
one of the officers. 

"1 -I don't know. I left about five 
minutes ago and got half a block away 
when I heard it. It sounded as if it 
came from the theatre. I thought of 
Mr. Dunellin, first thing. I left him 
alone up in the manager's office. I 

heard you coming so thought I'd better 
nut go up there alone." 

The policeman bounded up the 
stairs. the rest following. On the first 
landing they met Mike Hartigan, the 

THE SECOND SHOT? 

full glare of the overhanging light lay 
Andrew Dunellin, his head in a pool 
of blood, his arms thrown wide and 
clutched in his right hand a heavy re- 
volver. 

For a full moment no one spoke. 
"Good God ! IIe's killed himself !" 

exclaimed Senator Nefus. 
But the policeman who had been 

with them when the shots were heard 
and who, by tacit consent of the others. 
had taken charge, was on his knees 
closely examining the body and the 
weapon. 

"I low many shots was it you heard. 
sir ?" the officer asked at length. look- 
ing at the Senator. 

"Two,- the Senator affirmed. 
"i also," the Professor corroborated. 
"Same here." agreed Carroll. 
"Me tot," from the storekeeper. 
"I couldn't be sure," Lewis said. "I 

was around the corner when I heard 
it." 
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\\'here's that janitor ? Don't let him 
get away." 

But Mike Hartigan had vanished. 
"It's murder all right and Hartigan's 

the fellow did it," was the unofficial 
verdict of Inspector Leebuck of the 
Detective Bureau, after he had looked 
the case over. 

So the drag -net was drawn for old 
Mike. He did not return to his home 
that night, and it was late the next 
afternoon before he was picked up in 
the back room of a friendly saloon, 
now very drunk. His story told at the 
coroner's inquest after he sobered up 
was hazy and conflicting. He re- 
peated his statement that he had sat 
down at the bottom of the balcony 
stairs to wait for Dunellin and Lewis 
to cone out and had fallen asleep. He 
thought he heard somebody go by him 
up the stairs while he dozed. Pressed 
on this point, he said maybe they were 
coming down stairs, and finally ad- 
mitted it might have been footsteps 
overhead. 

He persisted, however, in the state- 
ment that the shooting awakened him. 
though he contradicted himself several 

assistant janitor. staggering down. 
"Where was it'" again demande I 

an officer. 
I dunnu " \like declared. "Sound- 

ed upstairs. I was takin a bit of a 
nap waitin for 'ent to get through up 
there, and it woke me up. I got most 
up there when I think I don't know 
what i may be rettin' into; I better call 
a cop." 

The officer pushed the partially 
sobered Mike one side. and they con- 
tinued on. The door of the manager's 
office stood wide open. The little 
group pushed in. then stopped aghast. 

in the middle of the floor under the 

"Something doing over 
there!" 

"I heard two myself," the officer ad- 
ded, rising to his feet, "but only one 
shot has been fired from that gun. The 
Mullet that killed him went into his 
mouth and out the ikack of his head. 
Looks to me like murder. Somebody 
else fired that second shot." 

"fan," he added to one of the of- 
ficers. "better scout around the build- 
ing and see it you find any prowlers or 
signs of 'em. : \nd. foe, don't let any 
of these people out of here while f 
call the captain. Fll have to ask all 
of you to stay right here till the Cap 
decides what to tlo. Don't touch any- 
thing. There may be finger -prints. 

times as to the 
number of shots he 
heard. He said he 
looked in the main 
auditorium first, 
then had started up 
the stairs, but he 
was afraid he 
might be shot him- 
self so came back 

and niet the officers. Again he con- 
tradicted himself as to how far up the 
stairs he had gone. 

"But why did you run away ?" asked 
the Coroner. 

"I was scared fear they'd blame me 
fer goin' to sleep on duty an' lettin' 
the fellow come in that murdered Mr. 
Dunellin. Soon's I heard the officer 
say Mr. Dunellin'd been murdered, I 
says to muself, `This ain't ally place 
fer me,' an' I beat it." 

He admitted he had been drinking 
from a hip -flask that evening, but de- 
nied that he had been irritated at 
Dunellin for keeping him so late. 

There were several witnesses, how- 
ever, who said they had been among 
the last of the general audience to 
leave and that old Mike had been in a 
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profane fury because people were so 
slow in getting out. 

Others testified that at the time his 
son was sent to prison on Dunellin's 
charges, Mike had threatened to shoot 
him, and he had been known to carry 
a gun. 

"Did you have a gun that night ?" 
"I did not, sir. Haven't had a gun 

in two years." 
Martin Lewis' story was simple and 

direct. 
"I went up to the manager's office 

with Mr. Dunellin, and we finished 
totaling the pledges made toward the 
memorial by adding those made after 
the meeting adjourned. He wanted to 
compose carefully a few pleas- 
ant words to go with his an- 
nouncement of the total ; said he 
would phone the papers and 
told me not to wait for him. He 
insisted he could work faster if 
he was alone, so I left, passing 
Mike sound asleep on the stairs 
when I went out ; at least he seemed to 
be asleep. I had just turned the corner 
from the theatre when I heard shots 
and went back." 

That two separate shots had been 
fired was established by the five 
reliable witnesses who heard them 
from the trolley station, the only per- 
sons who claimed to have heard the 
shooting clearly. 

It seemed to be a clear case. The 
Coroner's jury found that Andrew 
Dunellin came to his death by a pistol 
shot fired by Michael Hartigan. Pop- 
ular indignation ran high. There was 
serious talk of lynching old Mike, but 
this was suppressed by the prompt ac- 
tion of the police. There was uni- 
versal demand for swift punishment. 
Mike Hartigan was indicted for mur- 
der in the first degree, and rushed to 
trial. 

At this point there was considerable 
public surprise at the action of Martin 
Lewis. Neither old Milke nor any of 
his family or friends had any money 
to pay a lawyer to defend him. It 
looked as though his fate would have 
to rest with the perfunctory services 
of some minor attorney appointed by 
the court. 

Then Lewis came forward and 
donated the entire resources of his 
law firm to the defense of the old 
janitor. His partner, Harvey Powell, 
one of the best trial lawyers in the 
state, volunteered to appear in court. 

To the further surprise of everyone 
the defense rested its case mainly on 
the contention that no second shot had 
been fired, that it was a clear case of 
suicide, that those who thought they 
had heard a second shot had probably 
been deceived by an echo. 

"We shall show further," said At- 
torney Powell in opening for the de- 
fense, "that the defendant Hartigan 
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had been a staunch friend of the de- 
ceased for over a year; that there is 
no evidence that he had a weapon 
with him on the night in question, that 
if he had and used it, he was too be- 
fuddled with liquor to have so cleverly 
disposed of it on the spur of the mo- 
ment that it has never been found." 

But, though the defense had the ad- 
vantage of the alleged weapon being 
missing. and produced numerous wit- 

SEPTEMBER, 1924 

weapon at times. Doubtless he had it 
that night. He is finally left alone at 
midnight. kept out by the man he still 
secretly hates. He broods over his 
present discomfort and past wrongs. 
Finally, he goes upstairs and berates 
his victim. When the latter rebukes 
him, Hartigan draws his weapon. 
Dunellin draws his, but Hartigan is 
the lucky one. He leaves his victim 
and as he goes down the stairs is met 
by five men, all of whom heard the two 
shots. The gun is safe in his pocket. 
Presently in the excitement he slips 
away and has nearly thirty -six hours 
in which to hide the weapon. Can we 
doubt that second shot was fired when 
it was heard and will be sworn to by 
five men of more than ordinary intel- 

ligence and probity, a 

United States Senator. a 
well -known s c h o l a r, a 
prominent labor leader, a 
reputable merchant, and a 
man of good standing on 
our police force ?" 

Inch by inch the de- 
fense fought this conclu- 
sion in vain. Their one 
chance of breaking down 
the testimony as to the 
second shot on the grrund 
that the witnesses had 
been deluded by an echo 
failed on a field test. 
Court and jury adjourned 
to the trolley stop in the 
square opposite the the- 
atre where the witnesses 
had heard the shooting. 
Shot after shot was fired 
in the manager's room of 
the theatre, but it failed 

to awaken any echo perceptible to the 
listeners. The acoustics of the the- 
atre were too good to cause any re- 
verberation. The buildings about the 
square and back of the theatre had 
neither the height nor position to 
throw an echo in that direction. 

So when the defense was apparently 
at the end of its resources, it was evi- 
dent that the prosecution would have 
the verdict. There was a hurried con - 
sultation between Martin Lewis and 
his partner, Powell, counsel for the 
defense. 

"Your Honor, I wish to call Mr. 
Lewis to the stand again," said Powell, 
in evident agitation. 

"Mr. Lewis," asked Powell, "Will 
you please state again exactly what 
happened on the night of the killing 
of Andrew Dunellin ?" 

Then Lewis threw a bombshell into 
the court -room. 

"I wish to retract my previous state- 
ment and make a new one." he said. 
"In so doing I must convict myself of 
perjury, committed in an effort to 
spare the reputation of a man whom 
this entire community reveres and 

nesses to Hartigan's present lack of 
motive, they were weak in their main 
point of contention, that there had been 
no second shot. Hartigan, himself. 
and Lewis both now swore glibly that 
they had heard only one shot and stuck 
to it. 

Hartigan's testimony, of course, was 
passed over as controlled by self -in- 
terest, but the apparent change of front 
by Lewis caused some surprise. 

"You stated to the officer at the 
time of the shooting, _vir. Lewis, that 
you were not sure how many shots had 
been fired," said the district attorney. 

"I was not under oath then, and 
did not know that my statement might 
involve another's safety. I did not 
wish in the excitement of the moment 
to contradict positively several other 
reliable gentlemen." 

The prosecution proceeded smooth- 
ly to carry out its program as outlined 
in the prosecutor's opening. 

"The picture is so clear," said he. 
"that we can safely fill in the missing 
bits. The defendant, Hartigan, is seen 
about the theatre drunk and quarrel- 
some. He had been known to carry a 

www.americanradiohistory.com

www.americanradiohistory.com


SEPTEMBER, 1924 

from whom I myself have accepted 
many friendly favors. I did it fur- 
ther to spare as much as possible the 
feelings of that man's bereaved family. 
Further, I must admit frankly, I real- 
ized that to tell the truth would com- 
pel nie to appear to the public as the 
cause of that man's self destruction. 
But now I find it necessary to tell the 
truth in order to save the life of an 
innocent man." 

The witness paused and wiped the 
heavy beads of perspiration from his 
brow. Then, after a moment with a 
visible effort, proceeded. 

"I was in the room with Andrew 
Dunellin when he shot himself. Only 
one shot was fired and that his own. 
Michael Hartigan is innocent. He was 
clown in the lobby when it happened, 
as he swore he was." 

He paused again and fought for 
self -control. Court, jury and specta- 
tors sat motionless, with tense white 
faces. There was not a sound in the 
court room. 

"Some years ago," Lewis 
went on at last, "I made very 
serious charges 
against Andrew 
Dunellin in the heat 
of a political cam- 
paign. I 
thought I 
could prove 
them then, 
but I found 
I couldn't, 
and w a s 

forced to 
retract 
them. I n 
time I 
came to believe I was 
wrong. 

"O n the evening 
that Andrew Dunellin 
died, just before I 
started for the mass meet- 
ing, a man called at my 
home and handed me three 
affidavits which I will pre- 
sent in evidence if the 
court permits. These documents sup- 
ply the evidence I had failed to get 
and had come to believe did not exist. 
They prove that Andrew Dunellin ob- 
tained the water supply contract by 
bribery and made a fortune by using 
cheaper material than the contract 
specified. 

"The man bringing nie these affi- 
davits was on the way to the news- 
papers with them. I macle him prom- 
ise to wait twenty -four hours, while I 
tried to get Mr. Dunellin to make vol- 
untary restitution, I agreeing to have 
private detective agents watch him 
meantime, and see that he did not es- 
cape. 

"I had no chance to see him till 
after the meeting that night, when I 
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gave the pretext that we must make up 
a statement for the papers, in order to 
get him alone in the manager's office at 
the theatre. Then I put the whole mat- 
ter before him. I told him he could 
not escape, but that he could lessen his 
punishment by making a confession to 
the papers that night, at the sane time 
offering full restitution. I volunteer- 
ed the services of my firm at his trial. 

"He simply stared at me till I had 
finished. Then he shook his head. 

" `I had feared this might happen 
some time,' he said. `The restitution is 
arranged for in my will,' and before I 
could make a move, he drew his re- 
volver from his pocket, placed the 
muzzle in his mouth and fired. 

"My first impulse was to run for 
help. But as I ran I was thinking 
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Martin Lewis walked to his seat be- 
side his counsel like a man in a dream. 
Powell arose and murmured perfunc- 
torily-, "Your Honor, defense rests." 

The district attorney followed suit, 
and a few moments later the jury, 
without leaving the box, voted Mike 
I- Iartigan not guilty. 

Following the verdict there was a 
moment of hushed expectancy, then 
the district attorney arose - 

"Your Ilonor." he said, "I demand 
the arrest of Martin Lewis on the 
charge of murder in the first degree 
for the killing of Andrew Dunellin." 

The entire City of Flowerville boil- 
ed afresh at this new and greatest sen- 
sational development in the mysterious 
Dunellin case. The case was tried a 
hundred times over in the newspapers, 
on street corners, in homes, restau- 
rants, clubs and offices. There was 
much difference of opinion over de- 

tails. Some declared Dunellin 
ought to have been shot and pro- 
nouced Lewis a hero. Others 
said the young lawyer was a des- 
perate blackmailer, and had shot 
his victim when he was defied. 

Still others believed the shooting was 
in self defense, while yet another 
group maintained it was a quarrel be- 
tween crooks, who had been working 
together. but had a falling out. 

But all agreed on one thing -Martin 
Lewis had shot and killed Andrew 
Dunellin. There was not a chance in 
the world of drawing a jury that would 
vote otherwise. 

The district attorney was jubilant. 
He didn't like Lewis. He was a 
strong partisan of Dunellin. There 
had been a lot of fumbling in this case. 
His office didn't stand any too well in 
the matter. Here was where he would 
redeem himself beyond question. The 
only fly in the ointment was that the 
case was too easy. 

"Lewis has hung himself," he ex- 
ulted to his assistant. "He and his 
partner tried every dodge in the Har- 
tigan trial to prove only one shot was 
fired and failed. He's a(inlitted he 
was in the room when it happened. 
He admitted and proved the best 
ground in the world for a deadly 
quarrel. Of course he had a gun with 
him. Would any sane man go into a 
room alone with Dunellin to prove he 
was going to expose his crookedness 
without having a gun with him to de- 
fend himself, and be darned good and 
ready to use it ?" 

In his interview with Lewis, 
Powell. the prisoner's partner and at- 
torney. voiced much the same opinion. 

"Martin," he said, "I'll do my best, 
but we're up against it. We can't 
get around that second shot. If 
you'd told the truth at the outset, ad- 
mitted shooting and claimed self-de- 

( Turn to page 76) 

"I'd been sitting lis- 
tening to the meeting 

all evening." 

rapidly. I thought of the double blow 
of the suicide and the exposure to his 
fancily, friends and business. I 
thought that I would appear to have 
forced the suicide by threat of expos- 
ing him after accepting his friendship. 
Why not keep out of it and let it re- 
main a mystery? I could get the affi- 
davit withdrawn now that he was dead. 

"On the last landing I saw Mike 
Hartigan staggering to his feet and 
looking wildly around. Then he went 
into the auditorium as he testified. That 
left the coast clear. I slipped outside 
the door and waited until he went up- 
stairs, then I slipped back into the 
lobby till the police and others ar- 
rived. You know the rest. I throw 
myself on the mercy of the court." 
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Radio and 
Family 

Education 

IHAVE four children -one just 
out of baby clothes and another 
just out of knickerbockers. What 

every mother knows is that education 
is a great deal more than sending 
youngsters to school. "Education" 
starts with the never- ending baby - 
questions of Carol, the youngest, up 
to the actions of David, the oldest, 
when at the wheel of the family auto- 
mobile. If anyone should ask me what 
word is most synonymous with "moth- 
er," I would instantly reply "univer- 
sity," for I have found it necessary to 
make my home into an institution of 
education, with myself as dean of the 
university, and father -like most uni- 
versity presidents -a more or less ab- 
sentee and ornamental head! 

This home university is no mere 
figure of speech. My home must offer 
-and sloes, to a large extent -a lib- 
eral arts curriculum and selective, vo- 
cational courses ; a summer school 
outdoors. and evening classes to boot. 
Also a kindergarten, and once in a 
while a special corrective course for 
a temporarily wayward or abnormal 
child. And, like a modern institution 
of learning, there must he plenty of 
amusement, social life and, above all, 
a good "mess hall" with plenty of 
nourishing food. A library and a mu- 
seum and a campus and athletic fa- 
cilities are matters of course, according 
to the status of your pocketbook. 

As dean of this family educational 
institution, with a very small faculty 
of teachers. I or any mother needs 
every bit of assistance that can possibly 
be afforded ; especially so since the 
modern psychologists tell us that a 

Radio is almost an ideal educating 
influence because it induces manual 
training and is filled with a constantly 
increasing lure into wider and deeper 
technique -it establishes direct per- 
sonal connection with the world 

of ideas and events 

By MRS. CHRISTINE FREDERICKS 

child's character is formed largely be- 
fore it ever gets to the schoolroom. 
There is no substitute for this home 
university ; even the charity experts 
now realize that children in orphan 
homes and other institutions are usu- 
ally better off if they have a family 
atmosphere, even if it isn't of the very 
best. 

What is so hard on mother, the dean 
of the home university, is that she so 
often has to do practically all the teach- 
ing- conduct all the classes. Fathers, 
from the stone age onward, never were 
much at professoring in this home 
university. Mother has had to be kin- 
dergarten teacher, librarian, tutor in 
Latin, chemist, cook, chambermaid and 
matron. 

You can imagine, then, how the in- 
telligent mother has welcomed radio. 
It lias put at her disposal a whole line 
of teachers, and added thousands of 
people to the home university faculty. 
It has been just as though the corn - 
bined teaching staff of Harvard and 
Yale were suddenly placed at the ser- 
vice of some little college down in Ari- 
zona. Yes, quite ! 

Of course, I know that the great 
bulk of mothers haven't yet realized 
what a help they have in radio, even 
if there are sets in their homes. The 
sad : 'ct is that the men of the family - 
husband, brother, son or grandfather 
-have so monopolized the radio set 
that mother in many cases knows noth- 
ing more about it than that she can't 
get hubby to bed at any decent hour 
any more, and that the "A" battery 
boasts a very nasty acid which has sev- 
eral times nearly ruined her rugs be- 
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cause of improper or careless handling. 
When the radio fans give her a 

chance to regard the receiving set as a 
piece of household equipment of more 
value to her than anyone else we will 
begin a new era for the home uni- 
versity. 

First there will be the little children. 
It is true that they must patiently be 
initiated into radio, if they are really 
to like it. A little child has quick likes 
and dislikes, and if you try to make it 
listen to things without interest you 
merely form a distaste. But if you in- 
duct children into radio rightly they 
will love it. Probably no man in the 
world ever has swayed so many chil- 
dren at one time as the famous "Man 
in the Moon" in the early clays of ra- 
dio. A lot of purely adult fun has 
been poked at the bed -time stories, 
and they are not now so much in vogue 
largely because of the selfish impa- 
tience of adults who did not want to 
listen in to baby prattle. 

But mother and the children are go- 
ing to demand their share. They will 
insist on other things than prize fights, 
political conventions and other man - 
interest programs. They will want 
good stories for the children, and more 
(if the function of the "Man in the 
Moon," because many a mother can 
testify to the strong influence this able 
broadcaster had over her children. A 
private tip to the "Man in the Moon" 
about a little boy's naughtiness -the 
incredible magic and awesomeness of 
hearing his name and his misdeeds 
spoken about from out of the air, in a 
grieved voice has had a correcting in- 
fluence beyond comparison. And to 
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the well - behaved -the word that a star 
had been made for him or her has been 
a satisfying reward. 

My own youngest children are story - 
crazy. Father is besieged the moment 
he arrives home for his daily quota of 
two stories which necessitates the read- 
ing of endless fairy story books. The 
story is, of course, an age -old educa- 
tional device. Example, even in fic- 
tion, is the best teacher. The story 
over the radio affords endless oppor- 
tunities as an educational aid for the 
younger children. I am sure if my 
husband's stories were broadcast they 
would induce the same rapt attention 
from other children as they do from 
our own little ones. Even for these 
little children a broad range of mate- 
rial coming over the radio is educative. 

As for the boy in the family, radio 
is as full of education as the sea is full 
of salt. He gets it first, merely in 
the sharpening up of his interest. 
Every mother knows the heart- rending 
cry of the boy, "There's nothing for 
me to do, mother !" But once caught in 
the net of radio interest, it's a poor lad 
who isn't in for a year or two at least 

FAMILY EDUCATION 

of experimenting and brain- teasing ! 

Radio is almost an ideal educating 
influence, because it not only is manual 
training, but is filled with a constantly 
increasing lure into wider and deeper 
technique; while to cap the ideal cli- 
max, it establishes direct personal con- 
nection with the, outside world of ideas 
and events. I used to believe a print- 
ing outfit did this, combining, as it 
does, manual work with words and 
ideas ; but radio infinitely surpasses it. 
Small wonder that radio set -building 
is now a standard manual tra:: Ong 
equipment in schools. 

In my opinion it is a serious mis- 
take, an injustice to any boy -and I 
believe also to a modern girl -to let 
them grow up without a practical 
knowledge of mechanics and electricity. 
A man finds it necessary so very often 
in life to use practical mechanical 
knowledge; and in this day of electric 
washers, ironers and vacuum cleaners, 
a woman does, too. Radio, considered 
simply as manual training, is a splen- 
did practical as well as a theoretical 
education. Few, if any, subjects lead 
out into more sciences, or tap the 
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sources of all scientific knowledge 
more fully than radio. A youngster 
who knows radio is almost certain to 
know a lot about science, physics, 
chemistry, and allied subjects. 

It is even true that grown -up women 
are acquiring a needed education in 
electricity via radio. There is often 
the most ridiculous ignorance on 
women's part about electricity. They 
send for electricians to do a little job 
that anybody could do in three min- 
utes ; often they send for him when 
they don't even need him at all -they 
have simply been stupid. Electricity 
is the modern woman's servant to a 
very large degree. So radio is in a 
sense bringing up mother, if she takes 
an interest in it. 

Considered as musical education, ra- 
dio is a vastly important thing. You 
might say the phonograph has done all 
you can expect from radio in musical 
education. The blunt truth is that the 
phonograph is canned music, while 
radio is live music. Nly young peo- 
ple don't want to listen to an orchestra 
phonograph record. They get no thrill 
because they know it is canned. But 

they will listen to a 
Philharmonic concert, 
or some other high class 
music, on the radio. As 

"Home Sweet Home," with all of its constructive power to support and advance civilization, has been enhanced by the introduction of radio broadcasting 
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a rule, they prefer to dance by phono- 
graph music, it is true, because it takes 
sheer volume and clear time -marking 
to make dance music enjoyable. But 
the musical thrill in radio for young 
people is the sense of attending an 
actual event ; listening to an actual 
performance. The telephone has habi- 
tuated us to regarding what we hear 
over the wires as real, so that the 
intervening distance and the ear -piece 
does not destroy the sense of reality. 

Educationally, the musical value of 
radio lies in forcing upon the attention 
of young people some of the beautiful 
compositions. Left to themselves they 
will not play records of "The Unfin- 
ished Symphony," or "Scheherezade" 
on the phonograph; but if a good or- 
chestra plays it they'll enjoy it. 
There should, of course. be more 
of the better type of music, especi- 
ally music presented 
educationally, as some 
of the New York 
Globe concerts were 
presented. More 
broadcasting of the 
music of the big or- 
chestras is also bound 
to come, and will be a 
very great educational 
boon. 

It is not generally 
appreciated that young 
people at boarding 
schools find radio a 
joy. My son, now at 
prep school, who had 
surfeited himself with 
radio at home, found 
himself calling loudly 
for a set once he got 
to school. School 
rules requiring lights 
out at 10 P. M., he 
and his chum dis- 
covered that it did not 
refer to radio tube 
lights, so they went to 
bed and listened in un- 
til sleeping time. Thus 
radio became an excellent preventer of 
old -time mischief, no doubt! 

lI find my youngsters are more in- 
terested in the broad world of affairs 
since we have had radio in the house. 
They take note of major political, busi- 
ness and other events. They ask ques- 
tions and make dinner table conversa- 
tion with the newly broadcast informa- 
tion. It is true, they often exercise 
their lordly prerogative as listeners in 
to tune out, just as those in a meeting 
may boo a poor speaker. But on the 
whole they collect, in their own way, 
their quota of fact and impression, all 
of which is educative because it pre- 
sents data to the mind for a judgment. 

The other evening some singer over 
the radio sang a sentimental ballad 
about "the salt, salt sea." My gradu- 

THE WIRELESS AGE 

ate class, the older two children, 
laughed him out of earshot -but they 
went to our home university library 
and got out a reference book to settle 
a dispute that arose as to how the sea 
ever got salty, anyway ! Thus does the 
difficult business of home education 
proceed along the narrow road of in- 
terest- something which radio never 
fails to stimulate in one direction or 
another, even if only to tune out that 
old bore, quick! 

For a long time I was not able to 
keep my youngsters interested in calis- 
thenic exercises. Then when a broad- 
casting station put out Walter Camp's 
daily dozen, I got them interested. We 
put a loud speaker out on the lawn. 
and the whole family, including the 

SEPTEMBER, 1924 

ous stations, and acquiring, at the sanie 
tine, a stimulating medley of impres- 
sions from the broadcast music and 
lectures. 

One of my children was unlucky 
enough to be laid up with illness for 
a period in the school season, and it 
was a great trial for her to discontinue 
lessons. Radio stepped into the breach 
and kept her contented and alert. 

My radio faculty is very important 
in my home university. It has lifted 
a considerable load from my shoulders, 
and will lift more when, as I contend 
should happen soon, there will be more 
attention paid by broadcasters to the 
needs of the family. 

And now I'll come to the education 
by radio of the adults themselves. 

There's more than a jest behind 
the modern quip about educating 
f:!ther and bringing up mother. I 

have been a Chautau- 
qua lecturer through- 
out the entire United 
States, and I can testi- 
fy from intimate 
knowledge as to how 
important the educa- 
tional aspect of radio 
is to the adults of the 
great stretch of terri- 
tory of this country. 
The annual Chautau- 
qua lectures have been 
almost the only educa- 
tion which millions of 
people have had - 
their one contact with 
outside educative 
forces. Great as are 
the circulations of our 
magazines and news- 
papers, they are plain- 
ly but a drop in the 
bucket. There are 
25.000,000 homes in 
the United States, and 
the most optimistic 
publication men have 
never claimed that 
more than about 7; 

C00,000 of these families read maga- 
zines or metropolitan newspapers. 
The rest may read the local gossip and 
the outstanding telegraph news in local 
papers, but a surprisingly large num- 
ber never even do that. Education 
through the printed page is not the 
easiest or simplest method whereby to 
educate people. The mighty vogue of 
the movie has shown us that, for about 
15,000,000 families see the movies. The 
eve and the ear are the masses' greatest 
tools for education. 

Radio can easily put education into 
every home, since radio sets are now 
so cheap. When I recall the pathetic 
sight I saw in Florida, of two small 
children traveling each day, through 
swamp and woods and by row boat, 

(Turn to page 65) 

Children's hour is n 
effectiv 

ow filled with new and old fairy stories that improve the child mind more 
ely than could be accomplished without radio broadcasting 

help, took part to the rhythm of radio! 
Another time, we stimulated flag- 

ging interest in rhythmic dancing in 
the same way -out on the lawn to the 
time of good dance music via radio. 

This summer I discovered my very 
active nine -year -old girl crying be- 
cause school was over and she didn't 
have things to do any more ! I realizes 
that a summer school must be organ- 
ized on the spot ; and I turned to radio 
for help. She is such an active child 
that it was difficult to get her started, 
but now she knows how to tune in all 
by herself and has caught the long dis- 
tance fever. Her DX work has been 
associated with her geography lessons. 
I supplied her with a map, and now 
she is getting a whole new set of edu- 
cational thrills working out the vari- 
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ERIIAI'S the best way for nie 
to take the harshness out of the 
word, "selling" which occurs in 

the title of this article is to tell a story. 
Also, it will make us both feel at 

home because it is largely through the 
medium of story -telling that I have 
become known to the vast radio au- 
dience and through which genuine 
friendships that I hold invaluable have 
had their beginnings. 

When in my radio talks, which deal 
with the cinema. I wedded the 
"whisper world" with the "shadow 
world," no thought of "selling" was in 
my mind. But. as the talks continued. 
that is exactly what happened and 
here comes the story. I was placed 
very much in the position of the 
maiden lady whose nightly prayer was. 
"Please. God. I don't ask anything for 
myself, but do send mother a son -in- 
law." 

More than a year ago. while I was 
in charge of the motion picture de- 
partment of America's oldest the- 
atrical daily newspaper, a glorified old 
sheet published in New York, the 
thought occurred to me that everyone 
was apparently interested in the 
slightest whisper of inside informa- 
tion concerning motion pictures ; an 
indication that I gleaned in my social 
life away from the industry. Added 
to this was the fact that nearly every- 
one was interested, if not enthusiastic. 
about radio. The radio audience. 
which comprises the dual personnel. 
might, T speculated. approve a weekly 
feature talk in the realm of the silent 
screen. I believe now, and have for a 
long time, that I was right in my as- 
sumption. 

But do you know, when some of the 

"Selling" the Movies 
by Radio 

Movie chats over the air prove 
a boon to meritorious pictures and 
are popular with the "movie fans" 

By ALFRED J. "HOLLYWOOD" McCOSKER 

leaders in the ranks of the- 
atre owners learned of my 
intention to send movie chats 
over the air they were up in 
arms. These earnest gentle- 
lien saw the advent of the 
radio only as dangerous com- 
petition that must be stifled 
if their enterprises were to 
survive or if ever the "SRO" 
sign was to flash under the 
electric lights. Some of the 

most important executives in the ex- 
hibition branch of the industry urged 
me to abandon my projected radio 
talks if I had any regard for long 
friendship -and their pocketbooks. 

"Ilow," they argued, "can you ex- 
pect people to be at home listening to 
your radio talks about pictures and at 
the same time be at the right side of the 
box office of our theaters ?" The an- 
swer was simple. I could not expect 
them to be in two li a_es at once. Rut 

what I could expect without recourse 
to phenomena, was that people might be 
in one place listening via radio to news 
of meritorious movies and at the same 
time, desire to be in another place wit- 
nessing them. It is only true to re- 
port that this is precisely what hap- 
pened. Thousands of letters I have 
received from newly made radio -movie 
fans attested the truth of my original 
contention. 

I will add here that my radio talks 
may not have been good for all pic- 
tures, but they have proven a value to 
theater owners who featured the bet- 
ter ones. By nature I am a booster. 
I preferred not to mention by radio 
any picture which did not merit a good 
"send -off." The radio audience was 
speedily alert to this and the plan 
saved me from joining the obnoxious 
ranks of "panners" as chronic fault 
finders are known to film profession. 
Correspondents have written .me, say- 

ing. "I went to see such and 
such a picture and now I 
know why you did not men- 
tion it in your radio re- 
views." 

(Turn to page 82) 

"Baby Peggy," the tiny movie star of "Captain January," tunes in to McCosker's talks 
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Speech and Music 
in the World of Sound 
Characteristics of harmonic vibrations - pitch, quality 
and loudness of notes and overtones analyzed --a scientific 
treatise on sound as related to speech and music 

By JOHN P. MINTON, B. S., Ph.D. 

IN the paper in the August issue of 
this magazine on "The World of 
Sound" we described the parts 

played by the vibrating objects, the air 
and the ear in the sensation of sound. 
It was necessary to have objects with 
little quivering motions and it was 
necessary to have the surrounding 
ocean of air to conduct or direct these 
motions throughout all the surround- 
ing space. Some of this sound energy 
fell on the ear and produced the sen- 
sation of sound as related in our paper 
on the human ear which appeared in 
the July issue of THE WIRELESS AGE. 
In the present paper on speech and 
music we shall deal only with the vibra- 
tions of the objects themselves as re- 
lated to speech and music. 

The vibrations of material objects 
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continuous and not sustained. Sounds 
of the latter type are for the most 
part mere noises and are unpleasing 
and irritating to most of us. It is 
difficult to identify them. If we are 
able to identify them to any extent 
whatever it is because some sounds of 
the former type are present to a small 
extent. What then are the character- 
istics of the sounds of which speech 
and music are composed? 

Let us consider music first. We have 
stated that objects must vibrate in 
order to produce sound. There is one 
type of vibration which physicists call 
simple harmonic vibration. Ohm, 
who was a professor of physics in 
Munich about 1850, and who gave to 
the electrical world the law known by 
his name, definitely introduced the idea 
that the simplest and most fundamen- 
tal type of sound sensation is that 

, al,,,,fl411i1á11iii11i;Io . ,ICI113iii1iii11;;;lll:a: 

such as used in speech and music are 
very special kinds of vibrations. We 
can all recognize our own spoken lan- 
guage, many can understand several 
foreign spoken languages. We can 
detect the differences between a piano 
and a violin ; we can recognize the 
sound from two musical instruments 
of the same kind as being markedly 
different ; we can perceive with the ear 
the marked differences that exist be- 
tween the same note when played by 
the piano and organ, or when sung by 
two voices. Why is all this possible? 
I shall endeavor in a simple way to ex- 
plain why this is possible. 

Any one of us can see immediately 
that there must be something regular 
and unchanging, continuous and sus - 
taihing, about such sounds as are pro- 
duced by the mechanisms, so to speak, 
we have named. Surely, we could not 
hope to have the ear and the brain per- 
form in so remarkable a fashion as 
they do, if such sounds as mentioned 
here were irregular and changing, dis- 
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pla:ned in our first paper. The actual 
range used in speech and music is 
much more narrow than this ; perhaps 
it includes all frequencies from about 
30 to 8,000 or 10,000 cycles. Cycle is 
a tern which applies to a single corn- 
plete to and fro motion of the vibrat- 
ing body. 

In music the sensation of hearing 
produced by a simple harmonic mo- 
tion is easily recognized and is called 
a simple tone, or a pure tone, or merely 
a tone. In music, produced by either 
voice or musical instruments, the 
sounds are more complex and are re- 
ferred to as musical notes. These 
latter are composed of several pure 
tones and, when we investigate these 
notes and analyze them by physical 
apparatus at our disposal, we find that 
the frequencies or pitches of the vari- 
ous tones comprising a note are to one 
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Figure 1 -The form a string takes as it is vibrating in the various modes to form a note 

which is caused by a simple harmonic 
vibration. The most familiar illus- 
tration of this simple type of vibration 
is the swinging pendulum. It swings 
back and forth about its mid -position 
at a constant rate, never varying. If 
we take a string, suspend a weight 
from one end, hold the other still and 
give the weight a tap with a hammer, 
we shall observe that the time of com- 
plete to and fro swing remains abso- 
lutely constant as the motion dies away 
and the weight comes to rest. The 
time of vibration determines the pitch 
or frequency, which is the number of 
complete to and fro motions which 
occur in one second. If we have any 
body vibrating in these simple har- 
monic motions, it causes the air mole- 
cules to swing back and forth with it 
in the same kind of motion. If the 
motion is rapid enough, say above 
twenty or so per second, the ear will 
hear them. If they are too rapid, say 
above 20,000 per second, the ear will 
not hear them. This has been ex- 
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another in a very special relation, 
namely, they are proportional to the 
simple whole numbers 1, 2, 3, 4, 5, etc. 
These overtones, so to speak, are 
called harmonics, and are known by 
their respective numbers such as first, 
second, third, etc. 

There are three terms which are 
used to describe a note, namely, pitch, 
quality and loudness. Pitch of a note 
is ordinarily determined by the tone 
of lowest frequency in the note. By 
quality is meant the unmistakable char- 
acter which enables us to distinguish 
the notes of one instrument from those 
of another. Quality is determined by 
the harmonic tones present in both 
number (such as first, third, etc.) and 
in magnitude. These alone enable the 
ear to detect the differences between 
the voice, the piano, the organ, the 
'cello, the flute, the violin, etc. 

As to loudness, this is of a psycho- 
logical character, but it is associated 
with the magnitude of vibration of the 
air molecules or the sound pressure 
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acting on the drum membrane of the 
ear. The ear can judge loudness ac- 
curately between two pure tones of the 
same pitch, but it cannot judge with 
any degree of satisfaction the relative 
loudness of two tones of much differ- 
ent pitch or of two notes from differ- 
ent instruments. 

Since the present issue of this maga- 
zine is an educational one, the above 
rather didactic discussion is in har- 
mony with this purpose. It is of con- 
siderable value and of much personal 
satisfaction to be familiar with the 
above terms and to know to what they 
apply. 

Figure 2 -The simple harmonic vibrations of a 
tuning fork 

\Ve are all familiar with the fact 
that musical instruments fall into two 
general classes, the string and the wind 
instruments. The former type includes 
the piano, the guitar, harp and mando- 
lin, the violin, viola d'Amore, viola Da 
Gamba. etc. These are all string in- 
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THE WORLD OF SOUND 

body of any one kind of instrument 
made by many different manufacturers 
is certain to be different in many im- 
portant details of construction, it is at 
once apparent that these instruments 
will produce different musical quality. 
This is what determines the value of 
an instrument. With the violin, for 
example, much care is taken in the 
finer instruments in their construction, 
and the quality of their notes will 
change with age because the body is 
apt to alter. We really hear the body 
and for this reason certain of the older 
violins are a really great treasure. The 
most famous of all, of course, are the 
violins made by the great Italian vio- 
lin maker, Antonio Stradivari, whose 
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ple harmonic type of motion already 
referred to. If, however, the string is 
vibrating in all the forms shown in the 
figure, or if we have four different 
strings. one vibrating as (a), one as 
(b), etc., then we have a note given off 
instead of a pure tone. In music, of 
course, the vibrations are of the more 
complicated type and for this reason 
we hear notes entirely and the result- 
ing sound is much more pleasing and 
satisfying because of the many fine 
variations a musician can produce. I 
venture to say that music would be 
far from pleasing if we had only pure 
tones at our disposal. It is of utmost 
importance to know that a given string 
vibrating simultaneously in all the four 

Figure 3- Complex vibrations and overtones of a note on the piano 

Figure 4 -Metal reed and reed pipe 

struments, some are plucked, one 
struck and some bowed, yet they are 
all recognized when played as being 
different. The reason is that the notes 
and quality of the music from each in.- 
strument is different than that produced 
by all the others. As already pointed 
out, the quality difference is caused by 
the presence of the harmonic tones. A 
change in the mechanical construction 
of the instruments brings out or 
changes the relative magnitude of the 
harmonics and introduces too, when 
new lengths of strings are used in the 
modified construction. a new set of 
fundamental tones and overtones. and 
we have therefore, a new set of string 
instruments. It is not the difference in 
the strings of the instruments of the 
same kind which cause one instrument 
to be superior to another. We know 
that the strings of an instrument play 
little part in determining the quality 
of music given off from the instru- 
ment. In fact. practically none of the 
sounds come from the strings of any 
of the string instruments. They really 
come from the body of the instrument 
or the sounding board as in a piano, 
all of which are set in motion by the 
vibrating strings themselves. Since the 

Figure 5- Series of reed pipes attached to wind chest 

wonderful work was done from about 
1666 to 1737. None since have equaled 
him. Let us now consider the vibra- 
tion of the strings themselves. 

In figure 1 is shown a picture of the 
form a string takes as it is vibrating in 
the various modes to produce a note. 
The first mode (a) is the fundamental 
one and produces the lowest tone of 
the string; (b) is the second mode and 
gives the next highest tone which is 
octave of the first tone and is twice the 
pitch or frequency of the first tone; (c) 
the third mode, is three times the fre- 
quency of (a) ; (d) is the fourth mode, 
and is four times the frequency of (a). 
The tones given off by (b), (c) and 
(a) are the second, third and fourth 
harmonics of the tone produced by (a). 
Each of the modes (a), (b), (c) and 
(d) produce a pure tone and is a sim- 

modes as shown in figure 1 will give. 
say a violin note on a violin body, a 
mandolin note on a mandolin body, a 
piano note on a piano body, etc. That 
is, the body controls the magnitudes or 
intensity of the harmonics and thus the 
quality or nature of the music. 

It is of considerable advantage to 
study music and speech by means of 
pictures of the vibrations. In this way 
we discover many important things 
about them and are able, as a result, to 
develop new and greatly improved re- 
productions of speech and music. This 
is our constant aim. In figure 2 is 
shown an easy way in which a picture 
can be made of the simple harmonic 
vibrations which produce the simplest 
kind of a sound sensation as first an- 
nounced by Ohm many years ago. The 
tuning fork, here shown, gives this 
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type of a sound wave. The smoked 
paper in n is moved along at a constant 
speed and the vibrations of the prongs 
are recorded on the paper by the light 
pencil at p. 

In figure 3 is shown a more compli- 
cated type of vibration. It is secured 
only by careful scientific manipulation 
which need not be described here. The 
curve represents one of the low notes 
on a piano. These low notes of a 
piano are rich in harmonics or over- 
tones. An analysis of such a curve as 
this shows there are more than ten 
harmonics present all of which go to 
make up the quality of the note heard. 
Such curves as these can be analyzed 
by physical methods and we then find 
out not only what tones are present, 
but to the exact degree or amount they 
are present. In this way it is possible 
to find in .precise physical data what 
the real difference is that makes one 
instrument or voice different from an- 
other instrument or voice. 

There is another large group of in- 
struments, known as the wind instru- 
ments, whose action depends upon 
vibrating columns of air instead of 
moving strings. In this class we find 
a large variety of instruments. For 
example, we find here the organ, oboe, 
English horn, bassoon. double bassoon, 
flute, piccolo, clarinet, French horn, 
trumpet, trombone, tuba, cornet and 
many others. The vibrations are for 
the most part confined to the air col - 
umns or enclosed air. Some sound, 
but not much, come from the material 
of which the particular instrument is 
made. For example, all of us are 
familiar with the "brassy" sound from 
the band instruments, particularly 
when the sounds are very intense. 

If the reader will refer back to figure 
1 and imagine the string is an air col- 
umn of one of the wind instruments, 
he can readily comprehend the type of 
motion the confined air undergoes for 
the different modes of vibrations. 
Here, however, the air particles move 
back and forth along the column and 
are called longitudinal waves, as all air 
waves are. The string vibrations, on 
the other hand, are all transverse to the 
direction of the strings. 

We shall have opportunity in another 
paper to write more about these musi- 
cal sounds, and for this reason let us 
consider the voice sounds in the re- 
maining space allotted to us. We shall 
not be able to cover the whole subject. 
but we shall be able to include some of 
the essential facts. The discussion 
will be carried further in another 
paper. 

The human voice is the most won- 
derful instrument of all. It can pro- 
duce all the beautiful, finely shaded 
notes whose tones include practically 
every pitch in the whole frequency 
range from less than 100 cycles to 
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10,000 cycles. Its performance is 
matched only by the ear itself and 
neither the hand nor mind of man can 
make or conceive instruments more 
wonderful than these two. 

To show the action of the human 
organs producing vocal sounds, it will 
be best first to describe the vibrating 
metal reed to which different pipes 
have been added as in the reed pipes 
of an organ. In figure 4 is shown a 
sketch of a metal reed, RR. The reed 
is a strong spring and sets its own rate 
of vibration. The wind is blown from 
the wind chest (see figure 5) as in- 
dicated by the arrow and maintains 
steady vibrations of the reed which 
causes a note to be produced. In fig- 
ure 5 is seen a series of resonating 
pipes, with enclosed reeds, attached to 
a wind chest. These different pipes 

g 
Vocal cords, or muscular ledges, attached to 
the larynx as indicated by v. The cavity g 
controls the harmonic tones set up by the 

vibrating larynx 

give various qualities to the notes be- 
cause each pipe is of a different size 
and, therefore, brings out or em- 
phasizes certain overtones. The over- 
tones emphasized by each pipe are dif- 
ferent because of the difference in size. 

The human voice is the same type 
or nature in its performance as the 
metal reeds, the wind chest and the 
pipes. The lungs correspond to the 
wind chest and produce the wind or 
driving power. The larynx compares 
with the reed we have just described. 
The mouth cavity with its various con- 
figurations corresponds to the various 
pipes. This cavity can readily be 
formed into various shapes to control 
the harmonic tones and their magni- 
tudes set up by the vibrating larynx. 
Attached to the larynx, as shown in the 
accompanying picture, on either side 
are the vocal cords which are a pair 
of muscular ledges, so to speak. These 
muscular cords can be stretched at will 
and the varying tension in them gives 
us the soprano, contralto, tenor. bass, 
etc. It also gives us the variations in 
any one voice and makes it possible to 
produce with the help of the changing 
mouth cavities all the fundamental 
tones with running accompaniment of 
overtones which are the means of 
speech and musical sounds of the 
voice with every shade of beauty and 
inflection. The infinite delicacy and 
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variety of the tones thus produced by 
the voice are equaled only by the 
wonderful delicacy of the ear which 
distinguishes them and the brain which 
interprets them. 

It would be unfortunate to leave this 
interesting subject of speech and mu- 
sic at this point and for this reason 
our next article will carry the discus- 
sion into the field of scientific data of 
tremendous import. 

Standard Frequency Stations 
A S a result of measurements by the 

Bureau of Standards upon the 
transmitted waves of a limited number 
of radio transmitting stations, data are 
given in each month's Radio Service 
Bulletin on such of these stations as 
have been found to maintain a suffi- 
ciently constant frequency to be use- 
ful as frequency standards. A new 
station, WBZ, is included in this 
month's list. There may be many 
other stations maintaining their fre- 
quency just as constant as these, but 
these are the only ones which reached 
the degree of constancy shown among 
the stations upon whose frequencies 
measurements were made in the 
bureau's laboratory. There is, of 
course, no guarantee that the stations 
named will maintain the constancy 
shown. As a means of maintaining 
constant frequency the high -power 
low- frequency alternator stations listed 
below have speed regulators. Most 
of the broadcasting stations listed use 
frequency indicators -one -point wave - 
meters -and maintain a maximum de- 
flection of the instrument on the fre- 
quency indicator throughout the trans- 
mission. These broadcasting stations 
with rare exceptions, vary not more 
than 2 kilocycles from the assigned 
frequency. The transmitted frequen- 
cies from these stations can be utilized 
for standardizing wavelemeters and 
other apparatus. 

v 
ú m 

ó4 
R 

v 
. U 

Station Owner and Location ;C ú qCY. 

NSS U. S. Navy, Annapolis, 
Md. 17.50 81 0.2 

\\'GG Radio Corp. of America, 
Tuckerton No. 1, N. J. 18.85 100 .2 

\\'II 

t\'SO 

Radio Corp. of America, 
New Brunswick, N. J..22'.04 

Radio Corp. of America, 
Marion, Mass. 25.80 

82 

90 

.3 

.3 
\v\ \.J Detroit News, Detroit, 

Mich. . 580 41 .1 
\vCAP Chesapeake & Potomac 

Tel. Co., Washington, 
D. C. 640 56 .1 

WRC Radio Corp. of America, 
Washington. D. C 640 40 .1 

WSB Atlanta Journal, Atlan- 
ta, Ga. 700 52 .1 

\vGY General Elec. Co., Sche- 
nectady, N. Y 790 89 .2 

WBZ Westinghouse Elec. & 
Mfg. Co. Springfield, 
Mass. 890 9 .0 

KDKA Westinghouse Elec. & 
Mfg. Co., E. Pitts- 
burgh, Pa. 920 114 .1 
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Adventures of a radio Operator 
A series of true incidents of adventure, humor, 
pathos, history and travel, as told to the writer 
by a radio operator whose experiences they relate 

By W. S. Fitzpatrick 
Assistant Superintendent, Marine Department. Radio Corporation of Atneriea 

HORACE H. WOODC(1)CK has 
had many interesting happen- 
ings ; they may not be more 

than the average radio operator, but his 
were seen through observing eyes that 
delight in the unusual. He is well 
read and fond of travel and naturally 
appreciates the real value in sights of 
foreign lands. He is an ardent sports- 
man- displayed by his love of hunt- 
ing, fishing, golf, motoring and his 
possession of a motor- boat -he enjoys 
the thrill of adventure. 

Perhaps the excitement of being 
caught taking pictures in a forbidden 
section of the Mikado's palace and 
subsequent escape from the police by 
diving through an unknown culvert, 
may not appeal to you as an experi- 
ence you would desire to pass through, 
but Mr. Woodcock, it must be remem- 
bered, is a full -blooded young Amer- 
ican of a type who would find more 
sport in being chased by a band of 
savages on one of the southmost is- 
lands of the Philippines than to be en- 
tertained by the Governor- General in 
Manila. 

This -I repeat -is Horace Wood- 
cock. 

He is fearless, as many of his ex- 
periences show, and he is very re- 
sourceful. His acting as chief steward 
of a ship on a voyage of several months 
after the regular steward had been left 
behind, is one instance. At another 
time, he took the part of ship's surgeon 
in treating an injured member of the 
crew, undoubtedly saving a life. Still 
another of the numerous examples is 
best described in an accompanying pic- 
ture showing him in the act of un- 
tangling an aerial that had been blown 
down in a far -Eastern monsoon. In 
this case there was no spare wire 
aboard and it was necessary to rebuild 
the new aerial from the remnants of 
the old. 

you before we left Port Arthur. I gave 
length of aerial spreaders as sixteen feet. 
Yesterday we had the aerial down on deck 
for rehauling and 1 measured the spars 
and found them to be twenty feet long. 

"So in order to make them jibe with 
inventory I sawed off two feet from each 
end. 

"I figured that some other operator 
might make a similar mistake some day, 
so I painted '16 feet' in large letters un- 
derneath each spreader, so it can be seen 

from deck. 
"Now there will be no 

excuse for any operator 
following me, from saw- 
ing off any more. 

"Respectfully yours, 
"HORACE WOODCOCK." 

Imagine the consterna- 
tion at the radio office 
when this letter arrived! 
Such "Spreaders" cost 
over twenty dollars each 
and he had sawed four 
feet off each of them! 

But the office force 
knew Woodcock and his 
pranks -they knew his 
letter was not to be taken 
seriously, so merely cor- 

rected the inventory copy that he had 
mailed in. 

By this time you must have formed 
the opinion that Mr. Woodcock has 
an unusually impressive personality. 
You're right ! 

You would be glad to meet him and 
were you to ask his impressions of the 
various voyages he has made, he would 
tell you: 

"Contrary to the general impression, 
sea -going radio operators do not have 
all their excitement on shipboard ; life 
aboard is mostly routine and the man 
who participates in an SOS marks the 
day in red. 

"The real thrill conies in stepping 

Horace H. Woodcock 

To right -Mr. Woodcock 
untangling a much tangled 

aerial 

Notwithstanding his intense, serious 
quest for new conquests, Horace 
Woodcock has a keen sense of humor. 
Note a sample in this letter addressed 
to a clerk in the maintenance depart- 
ment of the radio company : 

`Aboard S.S. Java Arrow, 
Bombay, India, March 22, 1923. 

"Dear Sir: 
"A terrible error has occurred which 

I must correct. It is this way: 
"You gave me inventory sheets to 

fill out and told me to give one back 
before I sailed. I sailed right away 
and couldn't do it. So I mailed it to 
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ashore in a foreign country with the 
fixed determination to drink deep of 
the romance and legends of peoples 
whose history is lost in the haze of an- 
tiquity- wander through the streets of 
dead Pompeii; visit Karafeh outside 
Cairo ; stand bathed in the mystic still- 
ness of the Parthenon by moonlight or 
gaze upon China's great wall with an 
attempt to realize its vastness." 

If you're a smoker, he will offer you 
his favorite brand of little cigars and 
try to convince you of their superior- 
ity over cigarettes ; then with a "By 
golly"-his most common expression 
and the strongest ejaculation in his 
vocabulary -he will explain how indis- 
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enter upon the platform. He could 
see from the gesticulations of the na- 
tives that curses were being heaped 
upon him, but the fate that was in 
store for him was his only concern for 
the moment. 

He had succeeded in making three 
exposures -possibly the only ones ever 
made there -and he wondered if the 
native code called for death for this 
rash deed or merely being tied behind. 
a fast horse as a penalty. 

The sharp cry of an Englishman to 
"come this way quickly" brought him 
to his senses and he lost no time in 
following the instructions. The Eng- 
lishman issued orders to two natives, 
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He might better have tried to take 
away Woodcock's money or even his 
life, but the highly prized camera - 
never! 

With one grand shove, Woodcock's 
adversary was sent sprawling in a 
corner and the intruder with his 
camera safe under his arm, darted 
around a corner and started down a 
long, narrow passage. 

Two guards at the other end, spying 
him with a mysterious looking box, 
prepared to meet him. The fact that 
he was trapped flashed through his 
mind and with a thought of standing 
a better chance with the lone attendant 
than the two armed guards, he turned 

A few of the many pictures snapped by Mr. Woodcock. 
1 -Saw mill. Tokio, Japan. 2 -Big Buddha, Kobe, 
Japan. 3- Familiar scene in Calcutta, India. 4-Na- 
tive ferry on Woosung River, China. 5 -A common 
sight in Philippines to see natives riding water buffa- 
loes, which are tame to them, but not to white men 

pensable is a camera on visits to for- 
eign lands. 

He has sent out his quota of SOS's 
-three of them thus far -but his most 
impressionable moments have been 
those of taking hard -to -get pictures. 

Once, when visiting the Towers of 
Silence on Malabar Hill, Bombay, he 
slipped away from the guards and en- 
tered the gray stone circular platform 
where Parsee dead are left to the offices 
of vultures for burial. No living be- 
ing is supposed to enter upon this plat- 
form other than the white -clad Nasasa- 
lars, to whom are entrusted the funeral 
rites. 

Much excitement followed his de- 
tection, but no one seemed impelled to 

presumably his servants, who escorted 
Woodcock outside to a conveyance, in 
which he was whisked away amid the 
growing excitement of the spectators. 

.-k somewhat similar, but more thrill- 
ing, experience occurred to Mr. Wood- 
cock in Tokio, Japan, prior to the great 
earthquake. 

He was taken in a rickshaw to an 
entrance of the grounds of the Im- 
perial Palace which he innocently en- 
tered without the necessary permit. 

He walked unmolested about the 
grounds. Reaching a side door to the 
palace, Woodcock set up his camera 
and was just snapping a picture when 
an attendant rushed up and grappled 
with him to wrest the camera away. 

on his heel and increased his speed in 
the opposite direction. 

Passing the door of the alcove where 
he had left the attendant lying, he saw 
him excitedly gesticulating and yelling 
to several uniformed guards who had 
been attracted by his cries for help. 

They saw Woodcock too, and started 
in hot pursuit. 

"By golly ! I felt that the whole 
Japanese army was after me as I 
ran across the open grounds," Wood- 
cock said, in relating the story, "and 
imagine how my heart thumped as I 
felt them gaining on me -then it must 
have stopped, for I felt my blood run 
cold as I came to an embankment about 
fifteen feet above a drained moat." 
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Although it was truly exciting, 
\Voodcock talked in his usual calm 
voice. Proffering one of his favorite 
smokes and lighting one for himself, 
he proceeded: 

"I expected to hear a bullet whiz by 
or else feel one passing through me. 
Why they did not shoot, 1 do not 
understand. Perhaps they did, but I 
was too excited to hear ; at any rate, 
I wasn't hit. 

"There was no time to lose so you 
can bet I lost none. My only recourse 
was to jump, which I did, then dodged 
through a dark culvert 

"The soldiers evidently 
thought I would not be ! 
game enought to at- 
tempt passage 
through. 

"By golly, it was 
no easy job plow- 
ing through that 
mud in the dark. 
but I finally made 
the other end. I 
glanced cautiously 
about and seeing no 
one, I climbed out 
into a small alley 
which led to a 
crowded street, 
through which I 
lost no time in get- 
ting to the ship." 

Once in a North 
A f rican port \Vood- 
cock and a radio 
man from another. 
ship were ap- 
proached by a na- 
tive who, for a 
stated sum, agreed 
to guide them to 
and through one of 
the famous tombs 
of ancient kings. 

With several offi- 
cers of the ship 
the two operators 
returned and each 
of the party was 
provided with a 
donkey; then with 
two companions of 
the guide they started for the desert. 

Let Woodcock tell the story : 

"The donkeys were lazy and clearly 
showed they were in no hurry to get 
where they were going -in fact would 
just as soon stay home. 

"As a means of impressing the 
beasts with the value of time and show 
that they were not violating any traffic 
rules in respect to speed, each guide 
carried a stick, which was freely used 
to the discomfort of the rider of the 
particular donkey receiving the unan- 
nounced whack. 

"We were out in the open road 
when my steed received its first -and 
last- crack. 

"Without warning either to the don- 
key or me the stick came down, the 
donkey's hind legs went up and I 
landed in the center of one of the larg- 
est cactus plants in all Africa. 

"By golly, it took hours to extract 
those prickles, and don't think they 
didn't hurt through my thin clothes. 
Every man in the party assisted in the 
operation of removing them." 

It was some time before they got 
on their way and eventually arrived at 
the promised tomb, which proved to- 
be highly interesting, the pleasure of 

Pushing open a side door he found 
a young Chinese girl chained to the 
wall of a small dark room and beside 
her a small baby-. 

From the girl's appearance and ac- 
tions it was plain to see that she was 
in great distress and was in need of 
immediate help. 

He rushed down the stairs and upon 
reaching the door found his exit 
blocked by a big, rough -looking China- 
man. 

\Voodcock was a little too quick for 
him and a well -aimed blow sent the 

man to the floor. Without 
loss of time \Voodcock re- 
ported his find to the au- 

thorities but never 
learned of the out- 
come. The follow- 
ing day he discov- 
ered that he was 
being followed but 
as he did not go off 
the main highway 
and was then re- 
turning to thel ship. 
which was about to 
sail, no harm came 
to him. 

The following in- 
teresting descrip- 
tion of Pompeii was 
written by Mr. 
Woodcock upon his 
return from a re- 
cent voyage to 

12 
Italy : 

The fortunate 
seafarer whose ship 
stays for a time in 
Naples s e l d o m 
misses a visit to 
Pompeii situated on 
the shore of the 
Bay of Naples, al- 
most immediately 
at the foot of 
Mount Vesuvius. 
To its proximity to 
this volcano it owes 
its celebrity; the 
peculiar circum- 
stances of its de- 
struction by the 

great volcanic outburst of Vesu- 
vius in 79 A. D., and its rediscovery in 
modern times, converted that, which 
would otherwise have been known as 
as obscure country town, into a place 
famed world -wide for the most in- 
teresting relics preserved to us from 
antiquity. 

A train ride of about forty -five 
minutes brings one to the entrance of 
the dead city where guides can be pro- 
cured. 

Mr. Woodcock's many other inter- 
esting experiences must be reserved 
for a later time. The pictures pre- 
sented were taken from among his col- 
lection of thousands. 

Some of Mr. Woodcock's art collection accumulated during his trips: 1- Statue of smiling Buddha, 
Dum -e -tey made of rosewood, from China. 2 and 3- Japanese prayers. These are placed in such a 
way that the wind makes them flutter, the idea being that every time they move it is the same as if 
the owner had offered the prayer. 4- Bamboo seat from one of the Sampans, China. 5- Japanese 
split bamboo pillow. 6- Japanese split bamboo basket. 7- Japanese palm leaf hat; the top is made 
Irom a single leaf and is reinforced on the underside with strips of bamboo. 8- Japanese bamboo 
rake used by farmers, street cleaners, etc. 9- Granite mortar and pestle from, Japan. 10- Japanese 
comb made of wood. 11- Japanese tooth- brush. These brushes are supplied with towels to each 
hotel guest. 12- Japanese wooden shoes. 13- Japanese basket. 14 -Purse from India. This has two 
compartments, one for copper coins and the other for silver. 15- Leather sandals from Bombay, 
India. I6 -Brass lamp from Calcutta India. 17, 18 and 19 -Brass dishes from Calcutta, India. 
20- Silver toe rings from Calcutta, India. 21- Silver arm ornament from India. 22 and 23- Silver 
ornaments from India. 24 -Brass spray for scented water from India. 25 -Brass container used 
for carrying betel leaves. 26- Marble ointment box from Genoa, Italy. 27- Manila sandals from 
the Philippines, (Chinelas). 28 -Palm wood shoes with leather tops, Philippines (Bakia). 29- 
Wooden shoes with coarse woven tops. 30 -Palm leaf fan from India. 

the visit being marred only by a de- 
mand of the guides for additional 
remuneration. 

While in China during fine of his 
voyages to the Far East, Woodcock 
noted a tower which appealed to him 
as being an excellent one from which 
to obtain good pictures of thf: town. 

He found the tower to be a part of 
a public building, which he entered, 
and seeing no one, passed through a 
side door that brought him to a cir- 
cular staircase in semi- darkness. 

Reaching the top of the tower he 
secured some good pictures and was 
about to descend when he heard the 
cry of a baby. 
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How to Build the 

Double 
Degenerative reflex 

Deceiver 
An economical and easily made receiver that has 
done real work -loud speaker reception on two dry 
cell tubes of stations over a thousand miles distant 

By R. A. Bradley 

REGENERATIVE receivers 
with all sorts of variations have 
been used for years by Amer- 

ican amateurs and broadcast listeners. 
There are probably more regenerative 
sets in use in this country today than 
any other type. This is undoubtedly 
due to the ease with which, the wholly 
inexperienced may construct one and 
the simplicity of operation. Every one 
knows the advantages of regeneration 
in a receiver -the tremendous increase 
in sensitivity and in signal strength. 
But nevertheless we reach a point in 
the sensitivity of a given tube past 
which it will not rectify -that is when 
the signal sets up such weak currents 
in the antenna that the detector tube 
fails to respond to the infinitely small 
voltage applied to its grid. 

In order to extend the limit of sensi- 
tivity, amplification at radio f requen- 
cies is used to step up the signal voltage 
before it reaches the rectifier or detec- 
tor tube. Most forms of radio-f requen- 
cy amplifiers now in use are critical 
in operation. Because of the design of 
the transformers and the capacitative 
feed -back between the grids and plates 
of the tubes, the amplifiers show a ten- 
dency to oscillate. To prevent this 
several methods are used at the present 
time including resistance, inductance 

and capacity "oscillation preventers." 
Of these the most efficient is the "in- 
ductance preventer." If the trans- 
former inductance or windings are 
properly designed the tube will not 
"spill over" and the amount of re- 
generation taking place can be nicely 
controlled. 

The result of our experimentation in 
this line has been the Double Regener- 
ative Reflex Receiver. It incorporates 
a regenerative detector with feedback 
coupling to a stage of tuned radio -fre- 
quency. The output of the detector is 
then fed into an audio - frequency trans- 
former and reflexed back through the 
radio- frequency tube¡ making this tube 
operate at both radio- and audio -fre- 
quencies. 

The action is as follows : Suppose we 
omit coil L3 in the circuit diagram for 
an instant. The transmitted carrier 
wave sets up currents in the antenna 
when Ll is tuned to resonance. The 
signal voltage is then impressed upon 
the grid of the amplifying tube. Great- 
ly amplified it passes to the detector 
tube and is rectified and again ampli- 
fied. Tickler coil L6 is adjusted so 
that the signal is fed back into the grid 
circuit of the detector tube where the 
action and advantages of regeneration 
are noticed. Suppose now we put in 

coil L3 and couple it to L2. We now 
feed radio- frequency current (ampli- 
fied) back into the R.F. tube where it 
goes through the amplification over 
again. The operation of the reflexed 
current is, of course, known to all, 
therefore, we will not elaborate on it. 
But it is easily discernible what great 
possibilities there are in this double 
feedback. 

We have given much time and ex- 
perimentation to this receiver and it 
certainly 'has proved worthy of our ex- 
pectations. 

The volume obtained from this little 
two -tube receiver is about equal to a 
detector and two -stage audio set using 
six -volt tubes. And its reaching quali- 
ties in the way it steps out for distance 
will be a joy to the builder. 

CONSTRUCTION OF THE TUNING UNIT 
The two tuners were made up es- 

pecially for this set after the correct 
windings were determined. But they 
can easily be made up by anyone hav- 
ing two ordinary 180° vario- couplers. 
There should be 35 turns of No. 24 
D. S. C. on the rotor coil of each 
tuner. Now remove the present 
primary winding on the outside coil 
and wind on 45 turns of No. 20 D. 
S. C. This forms the secondary wind- 

Front panel view 
of the Double Re- 
generative Receiver 
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ing which is tuned by the variable con- 
densers. After putting on the 45 
turns there should be a space left of 
about 4 -inch on the tube. In this 
space and three -sixteenths inch from 
the secondary winding wind 10 turns 
of \o. 18 D. S. C. This forms the 
primary winding which on the first 
tuner is the antenna coil and on the 
second the plate coil of the first tube. 
Two double honeycomb coil mount- 
ings using two 50 -turn coils and two 
35 -turn coils may be substituted for 
these two tuning units. When these 
are used coils L1 and L4 are made 
by removing the plug attachment of 
the honeycomb coil and wrapping ten 
turns of wire around the outside and 
then replacing the plug. The honey- 
combs will not be so efficient nor as 
easy to handle, but will nevertheless 
be fairly good. 

In the actual construction of the re- 
ceiver the panel drilling comes first. 
The templates for the variable con- 
densers should be carefully laid out on 
the panel and center lines marked for 
the drilling of the holes for the mount- 
ing screws. A pencil line drawn from 
one end of the panel to the other, three 
and one -half inches from the top, will 
provide a center line for mounting the 
two tuning units and the two variable 
condensers. After the panel has been 
drilled the two special couplers and 
the two condensers together with the 
jack and Fil -Ko -Stat and filament 
switch should be mounted on the panel 
before the panel is fastened to the 
baseboard. In fastening the baseboard 
be sure to use good strong brass 
screws at least seven -eighths of an 
inch long, because the weight of the 
condensers and other instruments 
mounted on the panel is considerable 
and a strong support is necessary. 
After the panel is fastened securely 
mount the two tube sockets and 
audio- frequency transformer securely 

Rear of receiver with 
binding post sub -panel 
removed from rear of 
baseboard. All the 
connections arc clear- 
ly shown. Note espe- 
cially the two tuning 
units and how they 
are placed with re- 
spect to each other 
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Figure 

A+ 

A B 

o22v.B+ 

90V. B+ 

1 -The two tube double regenerative circuit from which the set described here was built. 
Begin winding at 1 on the coils and end at 0 

on the baseboard with the transformer 
placed between the two sockets. If 
desired, room can be left for the addi- 
tion of one stage of straight audio - 
frequency amplification, but this 

THE LIST OF MATERIALS 
NECESSARY 

2 -.0005 mfd. variable condensers 
(General Radio) 

2- Na -ald UV -199 sockets 
1- .00025 Micadon grid condenser 
1 -11/2 megohm gridleak (Daven) 
1- Fil -Ko -Stat 
1 -7 "x18" Condensite Celeron Panel 
1 -7 "x17 "x7 /s" baseboard 
1 -2 "x7" terminal strip 

1 -Acme audio- frequency transformer 
3 -.002 Micadon fixed condensers 
4-3 -inch Na -ald Dials 
6-Eby binding posts 
1 -Phone jack (Pacent) 2- Tuning units which may consist 

of the two special wound coils 
as described in the text or: 

2 -Triple mounted spider web coils 
or: 2- Double honey -comb coil mount- 
ings with honey -comb coils 

should not be required if the set is 
properly constructed. Do not attempt 
to hook up the set with bus wire as it 
will be a terrible task. Use No. 18 
bare copper wire with a good grade of 
cambric spaghetti tubing. Make all 
connections as short and direct as pos- 
sible. As usual it is necessary to con- 
nect the rotary plates of each variable 
condenser to the filament side of the 
circuit and the stationary plates to the 
grid side. If the circuit seems un- 
stable or shows a tendency to spill over 
try reversing the primary terminals of 
the audio -frequency transformer. The 
UV -201A tube may be used very suc- 
cessfully with this receiver. Of course 
suitable sockets must be used depend- 
ing upon the tube. Do not omit any 
of the fixed condensers shown in the 
diagram, as the receiver will not oper- 
ate properly without them. We recom- 
mend that in hooking up the set you 
first use 45 volts on the plate of the 
radio - frequency tube and then 67 and 
then raise it to 90 if any appreciable 
gain is noted. 
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Before we go on we had better give 
a short treatise on how to properly set 
the dials on a tuning instrument. 

The dial on any tuning instrument 
should be an indication to the operator 
of the set as to the position of the 
instrument behind the panel. and al- 
though directly the dial readings mean 
nothing as far as wavelength is con- 
cerned, a comparison is drawn between 
the wavelength and the number on the 
dial. The dial on a variable condenser 
should be set so that when the rotary 
plates are completely out of mesh with 
the stationary plates, the reading 

THE WIRELESS AGE 

cuit, when the rotor coil is parallel to 
the stator coil, there is a zero amount 
of coupling and likewise a minimum of 
induction. When it is set at 100 the 
rotor coil is parallel to the stator coil 
and maximum of inductive coupling 
takes place. 

THE OPERATING DETAILS 
After the wiring has been completed 

go over your diagram and check it sev- 
eral times to make sure that you have 
made no mistakes. This is not a com- 
plicated hook -up, but a slight error in 
the connections will render it inoper- 
ative. Turn the filaments to the proper 
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of the oscillating point. Now, retune 
condenser No. 1 and No. 2 for re- 
sonance with the incoming signal and 
slowly bring up the extreme left hand 
dial which controls the amount of feed- 
back on the first tube. A slight read- 
justment of condenser No. 1, and a 
slight lessening of the tickler coil on 
the detector tube will perhaps be neces- 
sary. After short practice the approx- 
imate settings for L3 and L6 will be 
found without difficulty. The two 
condenser dials can now be calibrated 
for the exact wavelength of the sta- 
tion and the same station brought in 

Figure 2 -The circuit for the three -tube double regenerative set. 

should be zero. This will then mean 
that when the rotary plates are all "in" 
the dial will read 100. On a single - 
circuit regenerative set, or in any set 
where a tickler coil is used as a rotary 
member with respect to a secondary 
coil, the t ickler coil is set at right 
angles with respect to the secondary 
coil, to give a zero reading on the dial. 
This will then convey to the operator 
that there is zero feedback or no feed- 
back. When the tickler coil is parallel 
to the secondary coil and the maximum 
amount of feedback is obtained the dial 
will read 100. In a vario- coupler, 
which incorporates the antenna tuning 
circuit and the secondary or grid cir- 

AP 

11.002 
This is the same as figure 1 except that a stage of straight audio frequen y ampli- 
fication is added 

brilliancy by means of the Fil -Ko -Stat 
and slowly turn the two variable con- 
denser knobs until a signal is heard. 
The readings on the two condenser 
dials should be approximately the 
same, that is, if you receive a station 
at 20 in the right hand condenser dial, 
the left hand condenser dial should 
read approximately the same. Now, 
with the left hand tickler coil set at 0 
tune in your signal and slowly bring 
up the tickler coil in your detector 
tube which is controlled by the ex- 
treme right hand dial. The familiar 
hissing noise denoting regeneration 
will be reached shortly. The setting 
on this dial should be left just short 

time after time at the same reading 
on the dials. 

For general work this will be found 
a very satisfactory receiver, and a very 
sensitive one, but also it is incredibly 
sharp and great care in tuning must 
be used at the start. If the first tube, 
that is the radio -frequency tube, oscil- 
lates of its own accord with both 
tickler coils set at zero, then several 
turns should be removed from the 
primary winding of the second tuning 
unit. Although the diagram shows 
two rheostats, one on each tube, only 
one will be found necessary providing 
the tubes do not differ much in charac- 
teristics. 

The D-Cou Receiver 
So many letters have reached us dealing with the D -Coil Receiver described in the June issue of WIRELESS AGE that our technical staff in co- operation with Mr. Mcllvain, the inventor of the D -Coil Receiver, have prepared another arti- cle on the set which will appear in October. Certain modifications have been made so that now we have a two -control D -Coil Set incorporating the astatic principle. Some of our readers' enthusiastic comments will also appear, and you will enjoy reading all about this wonderful receiver in the 

OCTOBER WIRELESS AGE 
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The Variety and 
Significance of 
Broadcast 
Programs 

George Osborn's 
Nicollet Hotel 

Orchestra 

Second Thou 
BROADCAS'T'ING education has 

been a matter of vital concern to 
educators throughout the country. 
The possibilities of education by radio 
have been recognized, but have not 
been measured. Decisive steps have 
been taken in several quarters to de- 
termine the method as well as the 
proper curriculum for effective teach- 
ing through this new medium. 

Station \VBZ was quick to grasp the 
trend in this direction. Several exten- 
sion courses were tried and found to 
be entirely practicable. Their latest 
contribution in this has been the Musi- 
cal Appreciation course in co- opera- 
tion with the Massachusetts University 
Extension. 

: feature of the course was the use 
of actual examples for the lectures. 
The radio students taking the course 
were not only told about the different 
forms of music with explanations of 
their characteristics, but actually heard 
the music by way of illustrating such 
points. 

Professor Olmsted was chosen to 
present the course. He is Professor 
of Vocal Music at Smith College, 
Northampton, Mass., and conducts a 
studio of vocal teaching in New York 
City. 

After graduation from Amherst in 
1893, Professor Olmsted attended the 
Metropolitan College of Music where 

hts of a Listener -in 
he received a certificate in 1896. From 
1894 until 1900, he studied harmony, 
counterpoint. theory and composition 
with Harry Rowe Shelly. During this 
sanie period, he studied voice with E. 
IT. : \nderson. F. W. Packard and H. 
\V. Greene. in 1913 he went to Paris 
and studied with Madame de Latire 
and during the next year he was with 
George Hamlin and Coenrad Brothers. 
I.ater he continued his musical work 
with G. \Vilvm Miles. 

it is only natural that with such a 
background of musical education that 
Professor Olmsted should be a success - 
ful teacher of music and voice. In 
fact. he has obtained much note 
throughout the East for his teachings. 

One dollar was charged to those 
wishing to participate. Each student 
received printed information on the 
subject. This assisted the student in 
being able to differentiate between the 
various types of music heard over the 
radio. The money received was given 
to the instructor for his time and ef- 
fort spent in preparing and presenting 
the course, and defrayed the expense 
of sending the suitable papers on the 
subject to the enrolled members of the 
radio student body. 

The first course that Professor Olm- 
sted gave. considered in general the 
self expression of music, the dance in- 
stinct, and the song instinct. In his 
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second lecture he considered the ancient 
and modern dance music. Following 
lectures treated with the subject of 
program music, the music of the the- 
ater, sacred music, patriotism and its 
expression, musical forms. and the 
greatest songs. 

This is an example of just what can 
be done in broadcasting instruction and 
information. The New York City 
Board of Education broadcast pro- 
grams from WJZ. Columbia Uni- 
versity also broadcast extension courses 
through that station. Nightly courses 
in agriculture were broadcast by the 
Kansas State Agricultural College. 
Other agricultural colleges and uni- 
versities broadcast extension courses in 
the same manner. In most cases, in- 
stitutions broadcasting educational 
courses found them most effective 
when conducted in a similar fashion 
to the Musical Appreciation broadcast 
from \VBZ. 

One of the latest innovations in 
broadcast education has been instigated 
in Oakland, California. The mothers 
are "going to school" with their chil- 
dren by radio. While engaged in the 
home duties, the mothers have listened 
in on the KGO morning educational 
programs broadcast Tuesdays and 
Thursdays at 10:20 A. M. 

The experiments were conducted by 
the Oakland Public Schools with the 
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sections, the farmers' minds 
have become thoroughly re- 
ceptive. But receptive only 
to information and enter- 
tainment. The farmers do 
not want the city man to 
presume upon their sphere. 
In short, they do not want 
an "outsider" to tell them 
what, and what not, to do. 

Some stations now broad- 
cast live stock, grain and 
general market reports. 
These combined with weath- 
er reports serve the farmer 
much as the stock ticker 

serves the broker. 
A striking ex- 

a mple 
of the 
service 
thus ren- 
dered 
was dis- 
closed at 
K DK A. 
Among 
other re- 
ports 
broad- 
cast, a 
go v ern - 
ment re- 
port of 
live hog 
ship- 
ments 
was giv- 

en in detail, including the estimated 
receipts for the following day's 
market sales. The government 
figures. however, were consistently 
wrong- either above or below the 
estimated receipts by 10,000 head. 
An investigation revealed a rather 
startling, but altogether encouraging 
condition that had - developed. The 
farmers listened in on the govern- 
mental reports, made notes of the esti- 
mated receipts for the following day, 
and then arose at 3 :00 A. M. to haul 
their hogs to market if a shortage was 
reported. On the other hand, if the 
market was overcrowded, and prices 
down, the farmers who had received 
the broadcast reports would not un- 
load on the market until the prices 
were up. The result was a strong 
tendency toward market stabilization. 

That is a typical example of just 
what radio means to the farmer today; 
the day of keen competition, and the 
greater need for a more equitable dis- 
tribution. 

In the West, the Farmers' Union 
functions as a strong co- operative 
marketing and buying organization. 
The American Farm Bureau Federa- 
tion, in Chicago, operates as a political 
organization. And in the East, the 
National Grange Association, the old- 
est of the three, has a social and 

Above: Carson Robinson, "Eveready 
Jay Bird" and two -tone whistler. 
Right: "Little Ahaspa." a Navajo 
maiden listening -in on the brink of 

the Grand Canyon, Ariz. 

purpose in view of instruct- 
ing hundreds of teachers 
and assembled classes scat- 
tered over a wide area. 
One speaker can thus inspire many 
thousands in city and country. 

The program of each broadcast 
comes under the supervision of a spe- 
cial committee working under the per- 
sonal direction of Dr. Virgil Dickson 
of the Oakland Public Schools. 

This system has proved so success- 
ful, it has been contemplated for con- 
tinuance this coming school year. One 
feature alone is a strong argument in 
favor of such teaching. The mothers, 
who in the past have found it difficult 
to follow closely their children's early 
development, can now tune in on the 
studies that mould young minds for 
future citizenship. Likewise, mothers 
may go to school with their children 
in other cities where public schools 
have entered the curriculum. New 
York City is another notable example. 

In a later issue, the progress of 
broadcast educational programs will be 
considered at greater length. THE 
WIRELESS AGE considers this to be a 
most important phase of radio develop- 
ment. 

THE farmers of this country have 
turned to radio for the many 

things enjoyed by city dwellers. Tem- 
pered by the restful, homestead atmos- 
phere, these pleasures of the city lose 
the nerve- racking disadvantages en- 
countered in congested districts. Nur- 
tured in the barren quiet of rural 
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fraternal objective. These three or- 
ganizations, all powerful, are not 
friendly. There are many other 
farmers' organizations, all unfriendly, 
each to the other. It is, therefore, 
essential that extreme care be exercised 
when any one of them broadcasts a 
program, whether it be instruction, 
information, or entertainment. A 
National Granger, in the East, would 
very likely take exception to anything 
broadcast, for example, by the Amer- 
ican Farm Bureau Federation in Chi- 
cago. 

The farm journals encourage broad- 
casting market reports. A periodical 
publication cannot serve the farmer as 
radio does. Reports would be a thing 
of the past, one week late. But the 
farm publications can follow the broad- 
casting with a digest of all that has 
been broadcast. This is a real service. 
More because market and weather re- 
ports can be supplemented with further 
information of a pertinent character, 
following, as it does, the timely service 
of first importance. 

To radio has fallen the distinction 
of being the one great vehicle by which 
the city dwellers, for long the bene- 
ficiaries of rural development, can re- 
pay the farmers with the things both 
like, but the one only, has been able to 
enjoy in the past. There is a great 
deal to be done for the farmers, and 
should be done as a matter of discharg- 
ing obligations of long standing. It 
will be done through broadcast sta- 
tions. 

Broadcast Bits 

IN looking over the broadcast news, 
a variety of unusual features may be 

discovered in nearly any section of the 
country. The versatility of radio be- 
comes apparent at a glance. 

Motion picture news reels are as 
keen for news as newspapers. Harry 
Birch, one of the oldest news reel 
cameramen in the business, carries a 
portable receiver with him, which he 
uses constantly for tips on camera - 
news. Tuning in station KYW is but 
a moment's work. Listening to the 
day's news requires but a few more 
moments. Then for the picture. 
Wherever he happens to be, his next 
job is a simple matter. Tuning in on 
broadcast news has provided him with 
information at any point, and at all 
times, affording him a greater range 
for seeking photographs - the time 
employed to some purpose that would 
otherwise be wasted by sitting around 
the home office waiting for a lead. 

The Winnipeg Board of Trade, 
realizing the value of broadcast reports, 
delivers facts concerning the city and 
the province direct to their citizens 
through station CKY. Incidentally, 
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they broadcast information dealing 
with some thirty -five different topics of 
interest to tourists and prospective 
settlers. This is not original, but it 
does mark the increase of civic con- 
fidence in radio. 

Radio waves, once started, recognize 
no barriers. They carry their message 
to mountain tops and to the depths of 
mines. When the giant United States 
navy dirigible, the Shenandoah, passed 
over Schenectady recently at a height 
of 3,000 feet, \VGY exchanged tele- 
phonic messages with Lieut. Corn - 
mander Lansdowne and weather fore- 
casts were transmitted to the dirigible. 
R. Raven Hart, an engineer, reported 
reception of WGY's signals at Puento 
del Inca, one of the highest points on 
the Andes in Argentina, a distance of 
,5,200 miles from Schenectady. 

C. H. Ingels, a construction engineer, 
reported reception of KGO, the Pacific 
Coast station, at Hermit Camp, in the 
Grand Canyon, 3,300 feet below the 
rim. 

In a test recently conducted by offi- 
cials of a Scranton, Pa., coal mine, 
signals from WGY were received at 
the lowest level of the mine, 480 feet 
beneath the surface, and a half -mile 
from the foot of the shaft. The experi- 
ment with radio in the mine was car- 
ried on chiefly to test the extent to 
which radio may be utilized for the 
preservation of miners' lives. 

The Canadian National Railways has 
its parlor and club cars equipped with 
radio receiving sets of selectivity and 
patrons of this railroad are regular 
correspondents of Station \VBZ. Al- 
most daily acknowledgments are re- 
ceived from travelers en route who 
enjoy the nightly entertainments. 

Dropping down to the bottom of the 
sea is a remarkable broadcast feat, but 
one that somehow seems to be merely 
another incident in the sequence of 
events. 

C. O. Jackson, a deep sea diver, 
dropped over the side of a boat to the 
floor of the Atlantic Ocean. In his 
diving helmet, he had a special radio 
microphone, connected by lead cable to 
the boat and from there to the remote 
control station of \VIP at Atlantic City. 

From his point of vantage, Mr. 
Jackson described the strange fish and 
other sea creatures living at the bot- 
tom of the ocean. The appearance of 
the sub -sea foliage and mineral forma- 
tions was broadcast in full detail. 

Tom -tom Jazz 

FROM out where tom -toms, war - 
clubs and wails of dancing natives 

is a part of the daily grind, word has 
come to KGO, the General Electric 
Pacific Coast Broadcasting Station, 
that radio jazz music heard by South 

BROADCAST STUDIOS 

Sea native chiefs and their 
people is appreciated and 
awakens primitive rhythmic 
instincts. 

"Concerts given by KGO 
are enjoyed here," writes 
W. R. Ragsdale, trader at 
Savaii, the last primitive is- 
land of Polnesia. 

"The jazz dance music 
from the Hotel St. Francis 
is great and is very much 
appreciated by the natives 
who listen in regularly over 
the loud speaker." 

That the tribal tom -tom 
has lost any of 
its appeal is not 
evident 
by the re- 
port, but -, 
modern e 

jazz is in- i fluenc i n g 
native 
music in 
South Seas . 

Through 
Ragsd a l e 
the chiefs 
of several 
different 
tribes 
sent their 
applause 
to the jazz 
dance or- 
chestra leader. 

Listeners in New Zealand over 
thousand miles further south report 
that they do not hear music there like 
the jazz heard over KGO. Members 
of the Australian Radio Relay League 
are reporting that this station is being 
heard in New South Wales, a distance 
of over seven thousand miles. 

49 

1 

wlrr 
a 

The Turf Radioed 

SPORTS in radio has just had its 
greatest broadcast season. The 

following is a paragraph clipped from 
the sport page of the New York 
Bulletin. 

"The radio is hurting the fight 
game too. There's a fellow send- 
ing out radio descriptions who is 
a corker. If you sit at home and 
tune in and hear him tell about 
the fight you get a bigger thrill 
than you do if you pay down your 
good coin. He makes the fights 
interesting, whether or not they 
are -and when the judge's deci- 
sion is bad he broadcasts that fact, 
too. I understand the boxing 
commission took him to task one 
day for expressing his opinion to 
the million invisible fans and he 
laughed at them, as he should. He 
only was voicing the opinion of 

Above: Janet Velie in the new revue 
"Round the Town," broadcast from 
WOR. Left: Baby Peggy, movie 
star, also did some broadcasting re- 

cently 

most men who have been attending 
bouts the past year or two." 
This reflects rather pointedly the 

viewpoint of newspaper sport writers. 
From fights to racing is only a mat- 

ter of twirling the dial. For the first 
time, since horse -racing became a 
favorite sport, track enthusiasts will be 
able to follow the progress of the 
horses during the forthcoming Inter- 
national Races at Belmont Park and 
Aqueduct on September 4th and 27th. 
Through the co- operation of Major 
August Belmont, and the Westchester 
Racing Association, Station WJZ of 
the Radio Corporation of America will 
broadcast running descriptions of both 
races. 

These International Races, which are 
the result of the interest and enthusi- 
asts aroused in racing circles both here 
and abroad by the Zev- Papyrus race 
last year, have aroused even more 
attention than did the former match, 
for Epinard is profiting greatly by the 
example of Papyrus. He arrived in 
time for a much longer training period 
here. allowing him to become com- 
pletely familiar with our tracks, and 
is being handled by Jasper Leigh, a 
former American horseman who knows 
our methods of racing thoroughly. 
The three races which have been 
scheduled will allow the visitor to dis- 
play his form at a variety of distances 
and over three different tracks. 

-W. A. H. 
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The Yacht Ara's Complete 
radio Outfit 

Spark and tube transmitters, a direction finder, a four - 
element tube receiver, and loud speakers in the staterooms 
completes the radio installation on W. K. Vanderbilt's 
yacht which is about to cruise the Meditteranean 

By Steffen F. Nielssen 

« HE CRUISE OF THE ARA" 
Tin the June issue of THE 
WIREL.ESS AGE brought forth 

various inquiries as to the type of 
radio equipment used in accomplishing 
the unusual work done in handling 
traffic and supplying entertainment and 
news to those aboard the Ara, in addi- 
tion to the work done with the direc- 
tion finder as an aid to navigation. To 
satisfy the interest displayed by the 
readers of TIIE WIRELESS AGE a de- 
scription of the station seems fitting. 

The apparatus aboard the Ara was 
installed by the English Marconi Co., 
and is a duplicate of that aboard the 
Majestic of the White Star Line. In 
some respects it differs from the 
American type of apparatus and it is 
for that reason a complete description 
should prove interesting to American 
readers. 

Three separate transmitters are in- 
stalled on the Ara, one 1 % kw. tube 
transmitter, one 1 % kw. spark trans- 
mitter of the quenched type (500 
cycles) and one smaller spark trans- 
mitter rated at % to % kw. intended 
for emergency use. or for low power 
transmission. 

The C.W. transmitter -shown on 
the left in figure 1 -is rather small in 
size considering the output, but never- 
theless it is capable of doing some good 
work, which is probably due to the 
efficient tubes that are used. The same 
set is used on nearly all the larger 
English passenger vessels, including 
the Majestic. It is noted for its pure 
C.W. note which is secured by means 
of perfect rectification. 

The larger tube in the center is the 
oscillator and the two smaller tubes, 
the rectifiers. It will be noted on the 
top panel there are two rows of holes 
into which a plug is inserted. The 
top row taps are connected to the an- 
tenna inductance and by plugging in 
the different sockets any wavelength 
between 1500 to 3500 meters can be 
obtained on an average size aerial. 
The steps between the various taps are 
filled in by means of a variometer 
which is mounted on one end of the 
aerial inductance, placed directly be- 

hind the top panel. The handle to the 
right of the top panel is connected to 
this variometer. The reaction coil is 
mounted at the left -hand end of the 
top panel and a small condenser is 
connected in parallel with the reaction 
coil. The lower row of tappings are 
connected to the A.T.I. through a con- 
denser, called the feed condenser, by 
means of the plug attached and thence 
to the plate. Different power is ob- 
tained by inserting the plug in the vari- 
ous sockets, but usually there is one 
place where the set oscillates best and 
once found, that value should not be 
changed, except for obvious reasons 
such as increasing the power. 

Below the three tubes are mounted 
three ammeters which show the cur- 
rent through the filament of the trans- 
mitting tube, the high tension supply 
to the oscillator and the aerial current 
respectively. The meter on the left - 
hand side is the ammeter showing the 
filament current of the oscillator. In 
the middle is the milliammeter showing 
the plate current and on the extreme 
right the aerial ammeter. 

At the bottom of the panel will be 
seen two handles protruding, they are 
connected to two adjustable iron cores 
which regulate the values of the chokes 
in the filament circuits of the tubes. 
By the use of these chokes the fila- 
ments can be kept burning absolutely 
steady whether the key is closed or 
open, and that accounts for the steady 
note produced by these sets. At the 
extreme left on the bottom panel is 
the rheostat for the oscillator filament 
and on the right -hand end a push -but- 
ton, which when pressed discharges the 
smoothing condenser, thereby render- 
ing the set harmless in case any repairs 
have to be made. This smoothing con- 
denser, being highly insulated, is capa- 
ble of retaining its charge for several 
days and if not discharged will give 
a most unpleasant shock. All other 
apparatus such as grid leak condensers 
and radio- frequency choke, etc. are 
mounted back of the panel. A grid 
leak of 30,000 ohms is used. It is 
wound on mica sheets in several sec- 
tions all connected in series making it 
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possible to replace one or more sections 
in case of a burn-out. 

One peculiarity of the English tubes 
is that the filaments must never be 
burned below a certain brilliancy, but 
rather a little above the specified bril- 
liancy or the tubes are certain to be 
damaged, quite contrary to the Amer- 
ican tubes, where it is of importance to 
burn the filaments as low as possible. 
Burning these tubes below normal bril- 
liancy will not only damage the vac- 
uum, but also the life of the filaments. 

TUBE TRANSMITTER 

The transmitting key has two extra 
pairs of back contacts mounted. One 
pair is in series with the compensating 
choke and the primary of the trans- 
former. They short- circuit this choke 
when the key is closed, thereby allow- 
ing for the drop in voltage. The 
second pair of contacts is arranged so 
that when the key is not pressed there 
is a break in the grid circuit, which is 
closed when the key is pressed. The 
object of this arrangement is to sharp- 
en the telegraphing. If the grid cir- 
cuit was left closed all the time the set 
would continue to oscillate after the 
key was released due to the electrical 
energy stored in the smoothing con- 
densers, but by breaking the grid cir- 
cuit the oscillations are stopped in- 
stantaneously. 

Above the C. W. transmitter will be 
seen a wavemeter used to adjust the 
transmitter for the different 'wave- 
lengths. A small tube lights up when 
the set is in tune with the wavemeter. 

This set on full power puts 750 
watts into the antenna, the plate being 
cool. Only 65 milliamperes are con- 
sumed by the plate owing to the ex- 
tremely high plate voltage used. 

SPARK TRANSMITTER 

The main spark transmitter will be 
seen to the right of figure 1. It is of 
the quenched gap (500 cycle) type and 
is rated at 1/ kw. It differs chiefly 
from the American set by its use of a 
fixed coupling, that is the coupling can 
be changed by a system of taps and not 
by sliding of the inductance. as is usual 
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with the American sets. This coupling 
is quite critical and for best quenching 
a coupling of seventeen per cent. has 
been found best for these sets. They 
are very rugged, and there are no ad- 
justments to be made after the set is 
once adjusted. To change the wave- 
length it is merely necessary to place 
the switch handle on the wavelength 
desired. 

The quenched gap differs somewhat 
from the American gap as the dis- 
charge surfaces are exposed to the air 
and the discharge is in plain sight. 
When the gap is working properly an 
even stream of fire takes place all the 
\vay around and practically without 
any noise at all. The action of the 
gap depends largely upon the right 
per cent. of coupling. The gap is well 
made; heavy silver surfaces being used 
for the spark to discharge between. 
Chokes, condensers, etc. are mounted 
back of the panel. On the lower part 
of the panel will be found a small 
switch used for the 300 -meter wave 
only. Normally this switch is kept 
closed, thereby short -circuiting the 
short -wave condenser. To the right is 
mounted the aerial ammeter above 
which is also mounted a small switch 
for the purpose of protecting the am- 
meter when not in use. 

Above the main transmitter in figure 
1 will be seen the emergency % to 
kw. spark transmitter which is also of 
the quenched type. It is constructed 
for practical work like the larger set. 
A small motor generator driven by 
storage cells furnishes the power. It 
has a piercing note -800 cycles being 
the frequency used -and this high- 

pitched note will often carry through 
interference where the lower frequency 
fails. On its rather small but efficient 
aerial, a double cage with twelve No. 
18 bronze wires in each cage, the C.W. 
set radiates on Y1 power 10 amps., the 
spark set 15 amps. and the emergency 
6 amps. 

The sanie motor generator and 
power transformer is used for both 
the tube transmitter and the main 
spark transmitter, but when using the 
C.W. set, the primaries of the trans- 
former are connected in parallel and 
the center point of the secondaries con- 
nected to earth. When using the spark 
set the primaries are connected in 
series and the secondaries are clear 
fronithe earth. A transfer switch per- 
forms these changes automatically. 

The aerial change -over switch used 
for connecting either the tube or spark 
set to the aerial is so arranged that 
power cannot be supplied to the tubes 
unless the filaments are properly burn- 
ing, thereby preventing damage to the 
tubes. 

The send -receive switch is conven- 
iently located on the right end of the 
operating table and a short side motion 
connects either aerial to transmitters 
or to receiving instruments. This 
switch breaks both sides of the A.C. 
mains and also short -circuits the re- 
ceiving instruments while transmitting. 

The switchboard located to the ex- 
treme right carries all the control 
switches for the main set and emer- 
gency power besides providing means 
for charging the storage batteries. 
Two large Edison storage batteries are 
used for lighting the filaments and 

special English made "B" batteries, 
of the lead cell type, are used. 

RECEIVING Al'PARATUS 

Two receiving instruments are used. 
They are located next to the spark 
transmitter. 

At the top of the instruments is a 
three -step power amplifier used in con- 
nection with broadcast music. Im- 
mediately below is a very efficient 
three -circuit tuner used mostly for 
copying press as it is more selective 
than the universal receiver mounted 
just below. \\'ith this receiver, al- 
though small in size, it is possible to 
receive over a range of from 300 
meters to 24,000 meters. It is design- 
ed to receive through the transmitting 
inductances, under which condition the 
aerial side will already be tuned to the 
desired wavelengths, according to which 
side the transfer switch is placed. In- 
side the receiver there are a number 
of inductances, which can be connected 
into the circuit by means of a number 
of switch levers seen mounted on the 
front panel. Two variable air con- 
densers are used for tuning the aerial 
and the secondary circuits. Switches 
are also provided by which the aerial 
condenser can be placed either in series 
or in parallel according to the wave- 
length, and for long waves a fixed con- 
denser is connected across the secon- 
dary condenser. In the middle of the 
panel is located the coupling coil which 
controls the degree of coupling be- 
tween the primary and secondary cir- 
cuits. 

Below the Marine receiver, two 
other instruments will be seen, the one 

Figure 1 -Lett to right is the C. W. transmitter, the direction finder and gyroscopic compass, the two receiving sets and loud speaker (above) and 
the main spark transmitter (partly hidden by the operator's head). Above the main transmitter is the emergency spark transmitter and to the extreme 

right is the switchboard, and below, the motor -generator starter 
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to the right is the local oscillator which 
produces local oscillations for the pur- 
pose of receiving continuous waves by 
the beat method. It is arranged so that 
the strength of the oscillations pro- 
duced in the receiving instruments can 
be varied at will, through an adjustable 
coupling. Eight different inductances 
are provided to cover all the wave- 
lengths and they are connected into the 
circuit by means of a multi -point 

SECONDARY 

THE WIRELESS AGE 

High frequency amplification takes 
place between the filament, inner grid, 
and outer grid (the outer grid being 
connected to the "B" battery), in the 
sanie manner as the ordinary three 
electrode valve. 

By referring to figure 3, it will be 
noticed that the radio frequency will 
flow through the condensers C2 and C3 
in preference to the windings T2 and 
T3. Rectification takes place between 
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secondary windings have an equal 
number of turns. T2 is a closed core 
audio frequency transformer with an 
equal number of turns in both wind- 
ings. 

It will be noted that the potentiom- 
eter varies the potential of the anode 
with respect to the filament, and has 
nothing to do with the grids. Its sole 
duty is to give selective effects. The 
slider of the potentiometer ranges only 

PR/MARY 

Coupling 
coil 

Copper Shield , 
Static Leak Coil 

'Detector Termino /s 

FOR SHORT WAVES 

switch of the anti -capacity type. Loud- 
er signals are the result, when using a 
local oscillator as the receiving instru- 
ments are thus tuned to exact resonance 
with the incoming signal and the selec- 
tivity is improved. It can also be used 
to advantage when receiving weak 
spark signals though the musical note 
is spoiled. The oscillating tube (V -24) 
is mounted on the front panel. Just 
below the tube is the graduated knob 
for varying the coupling. To the left 
end is the amplifier designed to be used 
with the Marine receiver, but it works 
very good on any other set. This 
amplifier differs from any American 
amplifier in that it employs a "four 
electrode" tube which results in econ- 
omy in tubes and filament current. 
Three actions are carried out simul- 
taneously by this four electrode tube, 
viz: high frequency amplification, rec- 
tification and low frequency amplifi- 
cation. This tube makes use of two 
grids, the usual plate and filament. 

FOR LONG WAVES 

Fixed Loodina 
Cone ..0008 - 

figure 2 
The universal receiver 

the filament and the anode. It will be 
observed that the transformer T1 per- 
forms the duties of the usual radio 
frequency transformer. 

In this circuit the grids play no part 
in the action of rectification, and there 
is no high tension. The tension of 
the anode with respect to the filament 
is governed by the potentiometer and 
the maximum available is about three 
volts positive to the negative end of 
the filament. 

The audio frequency pulsation of 
rectified current taking place in this 
circuit will act upon the filament inner 
grid circuit through the transformer 
T2 and these audible frequency pulsa- 
tions will be again amplified between 
the filament and inner and outer grids 
and, now being of low frequency, will 
flow through the winding of T3 in- 
stead of through C3. Transformer 
T3 is an ordinary phone transformer 
used in connection with low resistance 
phones. Both the primary and the 

over half of the total resistance, each 
winding being 110 ohms. 

The various transformers (audio 
and high frequency), condensers, 
jacks, etc. are mounted inside the am- 
plifier. The high frequency trans- 
former has three windings all in series 
and the different windings are arranged 
through a switch to be included in the 
circuit or shorted out according to the 
wavelength which it is desired to re- 
ceive. The audio frequency trans- 
former is of the ordinary kind. The 
outer grid really performs the usual 
duties of the plate of a three -electrode 
tube and the outer sheath which looks 
like it might be the plate, is only used 
for rectification. This amplifier works 
very nicely and gives unusual amplifi- 
cation on all wavelengths, though the 
amplification falls off somewhat on the 
extreme long waves. 

Above this amplifier there is placed 
an extra three -stage audio frequency 
amplifier. but it is seldom used except 
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when receiving very weak signals or 
music. 

To the left of the receiving instru- 
ments is mounted the direction finder. 
This again differs from the usual loop 
type used in this country, in that it em- 
ploys two stationary loops generally 
triangular in shape. One loop is 
mounted exactly fore -and -aft and the 
other athwartship; in other words 
each loop is at a right angle to the 
other. The receiving power of these 
two loops is made exactly alike by 
means of two adjustable chokes and 
they are connected through a magnetic 
switch to a goniometer. The purpose 
of this switch is to prevent damage 
through induction to the delicate ampli- 
fier, when the transmitter is in opera- 
tion, so when the direction finder is not 
in use it is automatically grounded. 
The goniometer is connected to a four - 
stage radio frequency amplifier after 
which the signal is rectified. There is 
also provided one stage of audio fre- 
quency amplification which can be 
switched in or out at will. Next to 
the direction finder is placed a "re- 
peater," which is part of the gyroscopic 
compass installed on the yacht. The 
purpose of having the repeater in the 

'S RADIO INSTALLATION 

certain switches whereby the direction 
finder is ready for use. Having picked 
out the station whose direction is re- 
quired (which is done by turning of 
the tuning condenser), the switch to 
the left is placed in the middle position, 
thereby bringing the goniometer into 
action. It will then be noticed that 
signals rise and fall as the pointer of 
the goniometer is moved over the scale. 
The attention must now be fixed on 
two signals of equal strength on each 
side of the zero point and their read- 
ings noticed. At the same time the 
reading of the repeater must be read. 
The mean of the two readings on the 
goniometer scale will be the required 
direction, it is then nlerel'y necessary 
to add the number of degrees obtained 
from the repeater when the bearing 
was taken. to the goniometer reading, 
which gives the complete bearing. The 
loops are adjusted by means of cali- 
brated chokes placed inside the cabinet 
and once they are properly adjusted 
there is little chance of error in the 
bearing obtained. Bearings as far as 
200 miles have been obtained with not 
more than one degree error, but the 
instrument is only intended for ranges 
up to 50 miles or so, the range depend- 
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this installation is. It is not easy to 
answer that question, as it depends on 
so many things, such as favorable at- 
mospheric conditions, the size and 
height of the aerial, etc.. but its aver- 
age daylight range on C.W. is well over 
1600 miles, and on spark 300 miles 
during the day. The above mentioned 
distances are based on actual work ac- 
complished during our last trip south 
and under unfavorable atmospheric 
conditions most of the time. The small 
emergency set is good for 125 miles 
daylight range any time. The good re- 
sults obtained with this set, considering 
the rather small aerial, are largely due 
to the high efficiency of the aerial, por- 
celain insulation being used through- 
out. The motor -generator, being of 
the inductor type, there are no A.C. 
brushes and no moving windings. It 
is placed in a "silence" cabinet as is 
also the power transformer and trans- 
former switch, the latter having a han- 
dle attached to it protruding through 
the cabinet within easy reach of the 
operator. The alternator is wound so 
as to be suitable for both spark and 
C.W. and as a result, the armature re- 
action is rather heavy. When using 
C.W. a small condenser is placed 
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wireless room is that better bearings 
can be obtained and at the same time 
the finished bearing is delivered to the 
bridge. Were it not for the repeater, 
one of the mates would have to stand 
by at the compass while bearings are 
being taken and the bearing computed 
in the chartroom. As' there is no mag- 
netic error to the gyroscopic compass 
it is really very simple to take a bear- 
ing and the most essential thing for 
obtaining accurate bearings is speed, so 
as to obtain two or more bearings from 
the same station, if possible, while it 
is working. If it is desired to take a 
bearing it is only necessary to throw 

Step -down 
Transf - 

figure 3 
II C3 

Four -electrode vacuum tube reflex circuit 

pl 

ing somewhat on the strength and 
sharpness of the received signal. The 
direction finder is also very useful for 
receiving through heavy interference 
by taking advantage of its directional 
qualities. 

GENERAL NOTES 

All of the wiring is run in lead -cov- 
ered cables which in turn are connected 
to the ground at frequent intervals. 
The ground connections, two being 
used. are obtained by screwing large 
copper studs into the hull of the ves- 
sel. A separate ground is employed 
for the direction finder. Perhaps many 
would like to know what the range of 

across the high tension terminals to 
improve the power factor and so 
steady the volts. The power regulator, 
only used on C.W. is also placed in the 
silence cabinet with a regulating handle 
attached thereto and extending through 
the cabinet. The automatic starters 
and regulators are mounted on the 
bulkhead. When it is desired to listen 
to radio broadcast music, it is only 
necessary to throw a switch thereby 
connecting the yacht's music room with 
the receiving instruments, it being 
wired for that purpose, with sockets 
mounted out of sight, into which loud- 
speakers may be plugged. 
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scillation Controlled 
Try your skill in tuning in 

stations. A set that gets long distance e c e i V e r 1 and is remarkable for its clear amplifi- 
cation 

DESPITE the fact that this re- 
ceiver has five dials on its im- 
pressive- looking panel, it is not 

as formidable as it appears and is a 
sensitive, easily tuned receiver. It 
tunes quite like any tuned radio fre- 
quency set -there being three dials 
which should read approximately the 
same. The other two dials are merely 
balancing condensers in a trap circuit 
which control the tendency to oscillate. 
It's a corker for you DX- hunting peo- 
ple and it will make use of every bit 
of tuning ability which you possess in 
order to get the zenith of reception. 
But do not misunderstand -without 
any previous experience any one can 
tune it for ordinary reception of dis- 
tant stations by following the calibra- 
tions of a previous tuning. The oper- 
ation is as follows : The three lower 
dials are tuned to resonance with the 
incoming signal. The set will prob- 
ably oscillate at this point. Now the 
secret of this efficient receiver is dis- 
closed. The two upper dials .control 
two small three -plate variable con- 
densers. These two condensers are ad- 
justed so that they overcome and ren- 
der negligible the internal capacitative 
feedback of the tubes and as a conse- 
quence prevent the receiver from os- 
cillating. By a further adjustment of 
these condensers a fine degree of re- 
generation may be had and just enough 
feedback take place to greatly amplify 
the signal over the ordinary trans- 
former amplification. Thus, it will be 
seen that the peak of radio frequency 
amplification is attained in this type 
of set. 

The dials once calibrated and set at 

By ROBERT ALAN 
previously determined numbers will 
always bring in a given station at the 
same reading. We refer you to the 
"Information Desk" for July for full 
instructions on the calibration of a re- 
ceiver. 

CONSTRUCTION DETAILS 
In assembling the parts for this os- 

cillation- controlled radio frequency cir- 
cuit first mount the aluminum frames 
on the panel at each end, allowing the 
top of the frames to come flush with 
the top of the panel. This will leave 

LIST OF MATERIALS 
Three National Vernier .0005 mfd. 

variable condensers. 
Five Na -aid standard sockets. 
Two Paragon audio frequency trans- 

formers. 
Two Duplex three -plate variable con- 

densers. 
One Fil -Ko -Stat. 
Four Amperites for UV- 201A's. 
Nine Eby binding posts. 
One Kellogg double circuit jack. 
One Paragon stage control switch. 
Spool of No. 20 D.S.C. wire. 
Ten lengths of Essex Skwareflex. 
One Set of Bremer -Tully radio fre- 

quency transformers No. 1, No. 2 and 
No. 3. 

One Mica grid condenser and leak. 
One .01 mfd. fixed condenser. 
One T' x 18" panel. 
One Dubilier .001 fixed condenser. 
One Baseboard 12 x 18 x 34 inches. 
One Hard rubber binding post strip 

2 x 18 inches. 
Two Quinby aluminum frames. 

ACCESSORIES 
One 6 -volt 100 -ampere -hour storage 

battery. 
Five UV- 201A's or five C- 301A's. 
One set of head phones. 
One loud speaker. 
Ninety Volts of "E" battery. 
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approximately % of an inch at the 
bottom of the panel which will nicely 
include the thickness of the baseboard. 
Before fastening the panel and alumi- 
num frames to the baseboard mount all 
the instruments on the panel. The 
three National vernier variable con- 
densers are not mounted in the usual 
fashion. The dial is taken apart and 
the thin metal framework behind' the 
dial is fastened to the panel and then 
the condenser in turn fastened to this. 
Then the dial is centered properly and 
fastened to the shaft of the condenser. 
Draw a line on the panel five inches 
from the top and parallel to it. This 
forms a center line for the variable 
condensers. Along this line mark off 
points three did five -eighths inches, 
nine inches and fourteen and three - 
eighths inches from the left -hand edge 
of the panel. These will be the center 
holes for the shaft of each condenser. 
Then one and a half inches from the 
top of the panel draw a line parallel to 
the top of the panel and mark off points 
six and three -eighths inches from each 
end, also on this line mark off a point 
two and five -eighths inches from the 
right -hand end. This is the center 
hole for the Paragon stage switch. The 
use of this switch obviates the use and 
troubles of jack connections. It can 
be thrown from off position to first 
stage, second stage and detector with 
the phones plugged in the one jack. 

Two and five -eighths inches from 
the left -hand end and along this same 
line drill a hole for the Fil- Ko -Stat 
which controls the filament current on 
the detector tube. This completes the 
drilling of the panel. The two radio 
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frequency tube sockets are mounted 
directly behind the variable condensers 
on the baseboard and each socket 
placed between two condensers. The 
Bremer -Tully transformers Nos. 1, 2 
and 3 are mounted between these sock- 
ets, so that the order from left to 
right is No. 3 transformer, a tube 
socket, No. 2 transformer, another 
tube socket and No. 1 transformer. 

The detector and two stages of 
audio frequency amplification are 
placed in a straight line at the rear of 
the baseboard. They are placed in 
reverse order. That is the detector 
is on the right hand and nearest the 
output of the second stage of radio 
frequency, then follows an audio fre- 
quency tranmsformer, a tube socket, 
another transformer and the last tube 
socket. Do not attempt to make all 
the connections with bus wire as this 
will present a very troublesome job 
and will be extremely awkward to 

Circuit diagram of the oscillation controlled receiver 

handle. The connections from the radio 
frequency transformers should all be 
made with No. 20 or No. 22 wire be- 
cause it is necessary to adjust the posi- 
tion of the transformers when you 
come to actually operate the set. The 
connections on the A.F. amplifier, of 
course, can be of bus wire and likewise 
the filament connections on the R.F. 

THE OPERATION 

It is well to read these instructions 
thoroughly before starting work on 
this elaborate tuner. Remember that a 
radio set is a delicate piece of apparatus 
and that small things that may not im- 
press you as worthy of notice may be 
of the most vital importance. This cir- 
cuit has been developed with the ob- 
ject of combining into one circuit the 
greatest possible range, selectivity, and 
clearness of signals together with ease 
of control and simplicity. Like all 
other circuits of any merit it will repay 

oc 
-0A+ 
OA 8 Ci 

08+22 
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him who makes use of skill and ex- 
perience and care in operation. The 
operator who desires to use his utmost 
skill in tuning will find that the balanc- 
ing controls. that is the two 3 -plate 
variable condensers afford great possi- 
bilities in the amplification of weak 
signals, because the radio frequency 
amplifier can be brought to the point 
of regeneration or maximum amplifica- 
tion of signals and past this by means 
of two small variable condensers. This 
permits a maximum amplification 
throughout the wavelength range. The 
dial settings will be consistent for all 
stations and a given station can be de- 
pended upon to come in on the same 
spot on the dial time after time. The 
two 3 -plate condensers can be adjusted 
permanently for all ordinary reception, 
but may be used also in bringing up 
volume on distant stations to a remark- 
able extent. Be careful to follow the 

(Turn to page 781 

Top view showing mountings on front panel and baseboard 
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World Wide 
News 

The transmitting and receiving end 
of the railway radio broadcasting 
station 6ZZ, on train running be- 

tween Scotland and England 

New South American Plans -Japanese Broadcast Regulations- Soviet's Radio Plans - 
British Beam Station -Brazilians Use Radio to Conquer Rebels -Presidential Campaign 

By C. S. ANDERSON 
Managing Editor of WIRELESS AGE 

located at Buenos Aires, Argentina. 
General Harbord explained that ne- 

gotiations with other radio companies 
in South America had been in progress 
for several months, the outcome of 
which was the dissolution of the origi- 
nal local organization known as Radio 
Sud America. He pointed out that 
one radio company in England, France 
and Germany together with the Radio 
Corporation of America had originally 
formed this organization as the sole 
distributing agency for the sale of 
radio apparatus of English, French, 
German and American manufacture, 
but this arrangement did not prove 
sufficiently flexible to enable the par- 
ticipating members to conduct their 
individual business on a basis best 
suited to the technical and commer- 
cial development of the art and in- 
dustry in South America. 

"The cancellation of this former 
agreement marks the beginning of a 
new era in our South American radio 
activities," General Harbor d said. 
"We are now in a position to carry 
the banner of the United States' leader- 
ship in radio below the Equator. We 
Have been somewhat retarded in the 
South American field due to the re- 
strictions imposed by the four -sided 
compromise which has been in force 
since the end of the war." 

New South American Radio 
Plans 

THE adoption of an entirely new 
and extensive program for the pro- 

motion of radio broadcasting in Latin 
America by American interests follow- 
ing the abrogation of an agreement 
under which the American companies 
had jointly participated in the South 
American radio business for the past 
three years with interests of England, 
France and Germany, has been an- 
nounced by General J. G. Harbord, 
president of the Radio Corporation of 
America, who said the new plans gave 
the United States its first unrestricted 
opportunity to utilize fully its re- 
sources in developing radio in South 
America. Five of the principal coun- 
tries of the continent. Argentina, 
Uruguay, Chile, Venezuela and Brazil 
will benefit by the new plan. 

The program not only includes a 
change in the system of distributing 
merchandise, which enables the Amer- 
ican company to direct its radio activ- 
ities with far greater efficiency than 
the previously existing arrangements 
had permitted, but it involves in ad- 
dition the introduction of a practical 
method for the support of broadcast- 
ing which will be first applied, as a trial, 
to the powerful broadcasting station 
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"One of the outstanding advantages 
of the plan which was made effective 
following our release from Radio Sud 
America, is a system giving direct 
contact with the South America radio 
market from New York thus eliminat- 
ing the expense incidental to carrying 
on operations through intermediate dis- 
tributing centers. With newly organ- 
ized outlets forming a part of the 
distribution circuits, terminating at 
Buenos Aires, Montevideo, Sao Paulo, 
Rio de Janeiro, Valparaiso, and other 
leading cities, every new development 
in broadcasting apparatus will be 
made available to South Americans 
practically simultaneously with their 
introduction in the United States. 

"There is every reason to believe 
that Latin America will continue to 
show an increasing interest in radio 
broadcasting. Particularly is this true 
now that a way has been devised to 
give her the advantage of apparatus 
embodying all the latest improvements 
contributed by engineers and scientists 
in the United States. Such cities as 
Rio de Janeiro, Buenos Aires, Monte- 
video, Sao Paulo and Valparaiso, and 
other centers of art and education 
scattered throughout the republics of 
Latin America are some of the great 
reservoirs which broadcasters may tap 
for a variety of program matter to be 
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broadcast to millions of homes where 
the light of radio has not yet entered. 

"Unlike North America, distances 
between cities are greater and a large 
percentage of the population resides in 
the vast farming regions. Radio broad- 
casting must break down these bar- 
riers of space which isolate town and 
village from the cities. \Vire facili- 
ties, too, arc not within as easy reach 
of the people of South America as they 
are in this country. Radio broadcast- 
ing will do .much to supplement exist- 
ing means of communication such as 
the telephone and the telegraph." 

Japanese Broadcast Regula- 
tions 

NDER the recent regulations es- 
tablished in Japan any person de- 

siring to establish a broadcasting sta- 
tion must file an application with the 
Minister of Communication specifying 
in the application details of the instal- 
lation, estimated cost of construction 
and furnish an estimate of anticipated 
receipts and disbursements. T w o 
classes of stations are permitted ac- 
cording to range, the long distance 
range being within 160 kilometers; 360 
to 385 meters wavelength and 1.5 kw. 
power input is reserved for this class. 
The short range stations operate within 
a distance of 30 kilometers, using 250 
watts input and work on 215 to 235 
meters wavelength. The license fee for 
the long distance station is 500 yen and 
the short distance class pays 300 yen. 

Receiving sets are also licensed and 
specifications require a fee of 2 yen, 
examination and approval by the Elec- 
tric Technical Laboratory, operation 
on a specified wavelength and notifica- 
tion to the Director of Communication 
upon disposal of the set. 
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Soviet's Radio Flans 
SOVIET Russia will soon join the 

United States and other countries 
in broadcasting news, speeches and en- 
tertainment programs to the public, 
and the Council of Commissioners is 
expected shortly to issue a decree per- 
mitting the installation of receiving 
sets in the home at a moderate license 
fee. 

The Government will not only allow 
radio users to construct their own re- 
ceiving sets, but will undertake itself to 
manufacture amateur apparatus for 
Russia's millions. This will require an 
entirely new industry, and the Govern- 
ment hopes it will stimulate the de- 
velopment of electrical science and 
provide work for the State factories, 
which are now running at reduced 
capacity. 

Engineers, electricians and the gen- 
eral public are invited to submit models 
of home receiving sets. These will be 
examined by a jury of experts and a 
prize will be awarded the designer of 
the one chosen as best adapted for Rus- 
sian conditions. The Government de- 
sires that the cost of a receiving set 
shall not exceed $15. 

Up to the present time the Govern- 
ment lias confined the broadcasting of 
official speeches and similar matter to 
the various provincial Soviets, 
branches of the Rosta News Service 
and Communistic party organizations 
throughout the country. which em- 
brace more than 300 receiving stations. 

There are forty sending stations in 
Russia. eight of which have a radius 
of 2,000 miles or more each. The Goy - 
ernment is completing a powerful re- 
ceiving station at Lioubertzy, the site 
of the International Harvester Com- 
ln..nv's plant near Moscow. which will 

be capable of picking up the principal 
American stations. 

British Beam Station 
T HE British Government will co- 

operate with the Marconi Com- 
pany in trying out the new beam sys- 
tem of wireless communication. 

The Marconi Company will erect a 
beam station in Britain adapted for 
communication with Canada and cap- 
able of extension to provide beam com- 
munication with South Africa, India 
and Australia. 

New Zealand and India has reported 
that a station of the new type would 
not meet their requirements, and India 
has issued an invitation to an Indian 
company to erect a high -power station 
in India. 

Australia and South Africa are dis- 
posed to allow the beam stations to be 
erected for communication with Brit- 
ain, to give the new system a trial. 

New Wave for Amateurs 
A POSSIBLE solution of the con- 

gestion of broadcasting wave 
lengths is anticipated by radio officials 
as a result of the action of the Bureau 
of Navigation at Washington in open- 
ing four new bands of short wave 
lengths to amateurs. 

The Bureau of Navigation has au- 
thorized all district radio supervisors 
to issue g e n e r a l and restricted 
licenses to amateurs to permit the 
use of the bands 75 to 80 meters, 40 
to 43 meters, 20 to 22 .peters and 
4 to 5 meters for C \V purposes. At 
present the amateurs use the band 
150 to 200 meters. 

The principal object of the opening 
of the new bands to amateurs is for 
experimental purposes. 

The members of the Rye Beach, N. H.. Coast Guard Station utilize radio fcr entertainment when not engaged in the excitement of rescue at sea 
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The nightingale broadcasts her song from the 
forests of Denmark 

Brazilians Use Radio to 
Conquer Rebels 

B\ radio broadcasting and propa- 

ganda of leaflets dropped from 
airplanes the Secretary of War of Bra- 
zil warned the remaining 300,000 civil- 
ians in Sao Paulo to "abandon the city, 
leaving the rebels to their fate." 

The Government of Brazil has defi- 
nitely decided to use heavy artillery 
against the rebels of Sao Paulo to a 
degree not attempted heretofore. 

Whether it is intended to add air- 
craft for bombing operations at the 
sane time is not known here. 

The appeal of Marshal Setembrino 
de Carho, which was broadcast, gave 
warning that military operations 
against the rebels will soon assume a 
more stern character. 

Television Possible by Radio 
EDOCARD BELIN, of France, 

has the solution of the problem of 
television. 

This is the instantaneous transmis- 
sion of vision by one machine to an- 
other receiving apparatus which may 
he coupled with the transmitting ma- 
chine at a distance. 

Such a feat requires emission points 
at the rate of 300,000 a second, which 
is impossible over telephone or tele- 
graph wires, but can be accomplished 
by radio. 

Belin says some technical details 
remain to be worked out and con- 
struction of the machinery has to be 
completed, but he considers there are 
no great difficulties in the way of 
perfecting the invention. 

THE WIRELESS AGE 

Radio for German Trains 
THIS autumn German express 

trains will be equipped with com- 
bination radio and wireless telephones, 
enabling the sending of wireless mes- 
sages, telephoning and the giving of 
radio concerts while trains are speed- 
ing on their way. The wireless tele- 
phones will be attuned with regular 
telephone systems at receiving stations. 

For radio messages special compart- 
ments will be built in the trains and 
transmission stations erected at the 
principal railway depots. 

Fighting Forest Fires By 
Radio 

tDIO is playing an important part 
in fighting t h e unprecedented 

forest fires now raging in California. 
The worst fires in the history of the 
Forestry Service are burning there all 
over the state. Up to the time of the 
last report 33,000 acres had been 
burned inside the national forests 
alone, and forty fires are still burning. 

Realizing that the state was facing 
a grave emergency and one where a 
holocaust might result, Paul G. Reding - 
ton, United States District Forester at 
San Francisco, turned to the radio 
broadcasting station for assistance. It 
resulted in an immediate personal ap- 
peal to hundreds of thousands of 
listeners -in. 

There was an immediate response 
to the appeal. First the citizens were 
acquainted with the dangers threatened 
by the fires then burning, and told 
what they might do to help the fire 
wardens put the burning fires down. 
As a result of this it is estimated that 
between 20.000 and 30,000 persons at 
once came to the rescue. 

Of course such warnings as the lat- 
ter had been sent out almost as long 
ago as we have had forests, but never 
before did they get to the people as by 
means of the radio. Not only citizens 
responded, but the word was carried 
forward by Chambers of Commerce. 
Automobile Associations, Bov Scout 
patrols, and was so successfully 
achieved that from now on radio will 
have a definite part in the fighting of 
fires in forests and woods. 

What this will mean may he judged 
from the fact that in the California 
situation alone something like 1,000,- 
000 acres of timber land has been 
threatened to say nothing of what the 
fires in Montana and Idaho are putting 
into jeopardy. 

The Forest Service has estimated 
that within the five years over 160,000 
forest fires were reported in this 
country. These fires swept an area of 
56,000.000 acres and destroyed timber 
and property valued at $85,000,000, 
exclusive of indirect and intangible 
damage to young growth, water re- 
sources, and recreational facilities. 
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The Presidential Campaign 

POLITICAL speeches by radio dur- 
ing the approaching Presidential 

campaign, will be short and to the 
point, according to all indications. 

Both the broadcasting companies 
and the candidates appear to agree on 
brevity in their orations from the 
aerial stump. 

John W. Davis, Democratic candi- 
date, expressed his view of the matter 
by quoting an English churchman to 
the effect that "rarely is a conversion 
made after the first twenty minutes." 

The companies, while agreeing that 
long speeches will surfeit and alienate 
their listeners and damage the interests 
cf the candidates, differ somewhat on 
proposed methods of limiting the ad- 
dresses. 

The American Telephone and Tele- 
graph Company, according to W. E. 
Harkness, assistant vice president, in 
charge of Station WEAF, indicates 
that no arbitrary time length would 
be stipulated. Instead the speaker 
would be expected voluntarily to limit 
the length of his speech. 

Officials of the Radio Corporation of 
America, however, have suggested to 
the speakers' bureaus of the Demo- 
cratic and Republican parties the limi- 
tation of speeches to fifteen minutes 
and to a total of one hour a day. 
They also suggested that the speeches 
be restricted to national issues. 

The modern "hurdy- gurdy" in Leipzig. A 
portable loud- speaker outfit furnished music 

on the streets at a recent public fair 
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Radio Receivers "Break Jail" 

RADIO sets have been banished 
from the Eastern State Peniten- 

tiary following a discovery that con - 
victs were utilizing them to receive 
dot and dash code messages detailing 
how narcotics would be smuggled into 
the prison. 

The discovery was niade when a vis- 
itor was called in by a convict to fix 
a set in one of the cells. Having a 
knowledge of code, the visitor, upon 
adjusting the apparatus, heard a mes- 
sage stating that a rubber ball, filled 
with drugs, would be tossed over the 
penitentiary wall on the day the mes- 
sage was received. 

He informed the prison officials 
and shortly afterwards guards placed 
on watch saw a rubber ball pop over 
the wall and land on the grass plot 
inside the prison. When opened it 
was found to contain a quantity of nar- 
cotics. The order banning radio sets 
was immediately issued. 

Radio Used in Oceanographic 
Survey 

G' tW ERN \I EN'I'AL, scientific and 
military bureaus are now in con- 

ference in Washington laying out an 
extensive program for an oceanograph- 
ic survey of the world's waters. In- 
terest is centered in an effort to pre - 
vent marine disasters, and make for 
better transportation and communica- 
tion over the seven seas. 

Although neither the route nor the 
ship and its personnel has been decided 
upon, one thing is already determined: 
That the vessel will be equipped with 
the latest and most efficient radio and 
sound apparatus designed. The 
reasons for this are twofold : Primar- 
ily it will enable the scientists to keep 
in constant touch with stations ashore, 
ascertain their exact locations by radio 
compass, and bring them standard 
time signals essential to hydrographic 
work ; and second, it will make exhaus- 
tive study of atmospheric disturbances 
possible, with regard to communica- 
tion interference. Static will be traced 
to its lair, if possible, and its source 
located. 

Through the combined efforts of 
Army, Naval and other governmental 
bureaus interested in radio, detailed 
plans for tests in radio reception and 
transmission will be undertaken wher- 
ever the vessel goes on its cruises, 
which may extend over a period of 
several years. Into whatever area the 
ship goes on first assignment for a 
thorough study of currents, depths, 
weather, water life and other scien- 
tific phases, radio will be utilized both 
practically for communication and for 
scientific investigation. 
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One of the largest frame aerials in England erected on the roof of the Bush Building, London 
for the use of the U. S. Shipping Board in trans -Atlantic radio communication 

It is the hope of Captain Bassett, hy- 
drographer of the navy, to establish 
a permanent scientific survey system of 
the world, and that a schedule of trips 
and areas to be studied may be laid 
out soon so that appropriations may be 
secured and the work undertaken 
within a year. 

Radio Lags in Egypt 
ADIO has not as yet aroused any 
great interest in Egypt, although 

a few enthusiasts are receiving broad- 
casts from London, Paris and Rome 
late at night. Private interests have 
been striving to organize a local broad- 
cast system, with the approval of the 
government. Permission will not be 
granted, however, it is said, until regu- 
lations are drawn up, and these will 
not be attempted until after the Paris 
conference is held this fall. 

New Zealand to Develop 
Broadcasting Line 

I F PARLIAMENT passes the 
scheme formulated by the wireless 

interests, New Zealand will take her 
place in national broadcasting. 

A company is being formed to con- 
trol broadcasting throughout New Zea- 
land by establishing four 5,000 -watt 
stations -two in each island (north 
and south). The company will corn- 
prise the wireless trade, listeners -in, 
and the Government. A deputation 
of the promoters received a sympathetic 
hearing from the Government. 

Canadian Railroad Acquires 
CN From Morocco 

T HE Canadian National Railways 
have come into possession of the 

radio call letters of the Moroccan Gov- 
ernment, through the courtesy of the 
French Colonial office and the Moroc- 
can Government. 

The call letters are now adopted by 
the radio stations owned or used by the 
Canadian National Railways. 

The radio call letters of Morocco 
were CN. To these the Canadian 
National Railways will add the letter 
"R" and the first letter of the name 
of the city from which the broad- 
casting is being carried on. 

The call letters for each city will be 
Montreal, CNRM ; Toronto, CN RT ; 

Winnipeg, CNRW ; Regina, CN RR ; 

Saskatoon, CNRS ; Calgary, CNRC ; 

Edmonton, CNRE. and the station to 
be erected in Vancouver will be 
CNRV. 

Radio Fair to Be Held in Berlin 
A LARGE radio exhibition is plan- 

ned in Berlin in connection with 
the International Automobile Show to 
be held from September 26 to October 
3. At first it was planned to invite 
foreign radio manufacturers to partici- 
pate, but it is said that the slump in the 
domestic radio trade had been so severe 
that local manufacturers were not will- 
ing to assist in giving publicity to any 
foreign equipment. 

www.americanradiohistory.com

www.americanradiohistory.com


60 THE WIRELESS AGE SEPTEMBER, 1924 

Selected Radio Hook -Ups Home- Builder 

Figure 1 
FOR those who are dissatisfied with the available re- 

ceivers, employing neutralized tuned radio frequency 
amplification we show the circuit in figure 1. It comprises 
the same elements as in the tuned neutralized receiver, but 
incorporates a stabilizing potentiometer across the "A" 
battery. The filament return leads from the radio fre- 
quency transformers are brought to the arm of the poten- 
tiometer. The radio- frequency transformers if not already 

incorporated in your set can be made up on three -inch Bake- 
lite tubing with as thin a wall as possible. The primary and 
secondary should be wound on the same piece of tubing and 
the windings separated by three -eighths of an inch. The 
primary winding consists of twelve turns of No. 24 or No. 
22 D. S. C. and the secondary consists of sixty turns of 
the same size wire. The grid should be connected to the be- 
ginning of the secondary and the plate to the end of primary. 

r 

B- 4- S+45v B+BDr Figure 2 
L1 consists of four turns of No. 14 D. C. C. wrapped around 
a 4 -inch form and then removing the form. The turns 
of wire are then wrapped together with a piece of twine 
and placed up against the secondary coil L2 which consists 
of 15 turns of the same size wire wrapped on a similar 
size form. L3 consists of 6 turns of No. 14 D. C. C. wound 
on a 3 -inch form and placed close to L4 which consists of 
18 turns. L5 is a coil 3 inches in diameter wound with 18 
turns of No. 18 D. C. C., placed so that it can be rotated. 

IN the June and May issues of "The Wireless Age," 
there were given articles on ultra low wave tuners em- 

ploying an untuned primary circuit, a secondary tuned by 
a variable condenser and an adjustable tickler coil. Through 
experiments it was found that it was possible to add a 
stage of radio- frequency amplification to these tuners. This 
is shown in figure 2. The part shown behind the shield 
includes the radio -frequency stage and the remainder of 
the tuner is just the same as those described previously. 

V-201,4 

ut/.. 201 4 v Ri 

Figure 3 
AVERY popular reflex is shown in figure 3. It employs 

three tubes, two of which are both audio and radio 
frequency amplifier. R1 and R2 are Acme radio -frequency 

I- 
.00025 

uv-200 

transformers. A2 and A3 are Acme audio -frequency trans- 
formers. An ordinary 180 -degree vario- coupler is used to 
tune the antenna circuit and grid circuit of the first tube. 
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AFLO TAN SHORE WITH THE OPERATOR 

AUll to your list of distinguished 
radio operators the names of El- 

mer H. ]]'alter and Charles E. Sulli- 
van, Jr. Put them well to the top for 
few have ever distinguished themselves 
more and certainly none have displayed 
greater heroism. 

When the Boston was rammed by 
the tank steamer Swift Arrow in a 
dense fog off Point Judith twenty min- 
utes before the midnight hour, Elmer 
Walter was on watch. ]Within a few 
minutes Sullivan was with him. 

Elmer H. Walter, heroic chief operator of the 
Boston 

The Captain and officers went be- 
low to direct the movements of the 
passengers into life boats. The three 
decks above were deserted as was the 
topmost deck save for the occupants 
of the radio cabin. 

Walter sent out the distress call and 
the subsequent messages with such 
clearness and exactness that it brought 
forth greatly favorable comment from 
those who heard his signals. He re- 
mained cool and collected throughout 
the ordeal. 
. When the lights went out, leaving 
the ship in total darkness except for 
the lanterns where the boats were be- 
ing filled far below them, the top deck 
was no pleasant place to be. 

It was necessary for Sullivan to 
grope his way down to the Captain to 
convey information and obtain his fur- 
ther orders. His trips necessarily con- 
sumed much time and upon his return 
from each brought discouraging news. 

By W. S. Fitzpatrick 

The passengers and most of the 
crew were now off --the remaining 
lifeboats were ready to push away -the 
hole in the side was big and the dead 
could be seen pinned in the wreckage. 

Then Sullivan was off to the Cap- 
tain again leaving Walter in the dis- 
mal, dark cabin. The windows and 
open door showed nothing but black 
fog. 

The ship sank to her guard rail -not 
slowly but very marked. Walter's six 
years' sea experience told him that 
such settling of the ship is the usual 
forerunner of a sudden dive to the 
bottom. A lurch of the vessel to the 
port side seemed to tell him the plunge 
was about to come -still Elmer Walter 
stuck and continued to work ! And 
there was Sullivan back to help! 

Now came more difficult work. 
There were a thousand people out in 
the open sea in small boats who must 
be saved. 

But how? The darkness was in- 
tense and their small lights could not 
penetrate the fog. There was grave 
danger of being run down by the 
rescuing steamers. 

It was up to Walter and he proved 
equal to the occasion. With quick wit 
he assigned each steamer a distinctive 
signal to be made with the ship's siren. 
Then with Sullivan out on deck listen- 
ing for the whistles and Walter direct- 
ing the movements by radio, the Pris- 
cilla was able to pick up the passengers, 
a coast guard cutter to come alongside 
to take off the dead and the Common- 
wealth with naval vessels to make 
lines fast and tow the Boston into 
Newport. 

To Elmer H. Walter and Charles E. 
Sullivan the passengers owe their lives 
and the steamship company the safety 
of their ship. 

* * * 

One would imagine that after such 
harrowing experiences radio men 
would not care to take further chances. 
Still they all "ship over" sometimes 
without even a day in port. 

Mr. Walter, who is a prominent 
member of the Melrose. Mass., lodge 
of Elks, is running on the ship which 
took the Boston's place, while Mr. Sul- 
livan, who is a college man and whose 
father is a professor in a large South- 
ern university, is radio man on a small 
fishing trawler which makes ten -day 
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trips to the fishing banks of the North 
Atlantic. 

* * * 

LAST month we printed a letter 
from Mr. R. J. Dean, of Alameda, 

Cal., in which he requested that we de- 
vote some space to old -time operators 
who have left the game. 

The letter prompted others to make 
similar requests and feeling that all the 
old- timers would be glad' to learn what 
has become of their former co- workers 
of the days of crystal detectors and 
noisy straight gaps, we would like to 
hear from those who strayed away. 

In addition to letting us know where 
you are and what you are doing, give 
us an account of some incidents that 
happened in your time. 

* * * 

FRANK ROSENQUIST, operator 
on the yacht Hussar, may be ad- 

dressed in care of the Independent 
Wireless Telegraph Company, New 
York City. Donald J. Pieri has just 
left the position of commercial engi- 
neer. Radio Corporation of America, 
export division, to take up new duties 
ill Chicago, that of manager of the 
radio department of the Brunswick - 
Balke- Collender Company. Richard G. 

The Boston's junior operator, Charles E. 
Sullivan, Jr. 

Cuthbert was in the government ser- 
vice during the war, afterward United 
States Radio Inspector at Norfolk, 
Va., later in business in the Bronx, 
and is now operator on the Shipping 
Board steamer Haiti. W. D. Sunder- 
land was last heard of while in the 
employ of the Alaska Packers Associa- 
tion with L. W. Sturdevant and S. 
Gasket'. 
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Distributed Capacity of Radio 
Receiver Coils MANY have wondered how a 

coil can act as a condenser 
since it has no plates, and 

the ends are short circuited by the 
wire itself. When a coil is connected 
in any active alternating current cir- 
cuit, a relatively high voltage is found 
across its terminals. Since the induct- 
ance of the coil offers a high impedance 
to radio frequency energy, the very 
small capacity existing between the 
ends may represent a considerable cur- 
rent loss. 

In general, coils may be readily com- 
pared as to which may have the great- 
est distributed capacity, by examining 
the following details: 

1. Distance between end turns 
(total length) . 

2. Length of each turn (circum- 
ference). 

3. Insulation used on the wire. 

,..410 
A 

By Ralph R. Batcher 
Member Institute of Radio Engineers 

to take in the effect of the tube on 
which this coil is wound. Since these 
factors may vary, due to variations in 
the composition of the material, the 
formula will not be repeated here. 

The question is often asked, "But 
what do I gain if I keep the distributed 
capacity low ? I have a condenser 
across the coil anyway." 

In some cases nothing is gained by 
keeping the distributed capacity low, 
but in the majority of cases it is a fac- 
tor worth considering. Two effects are 
to be considered. 

(a) A high distributed capacity 
lowers the maximum wavelength 
range. In some cases this may 

gnaw 

,MW 

I I 

05CuLaTOR 

Figure 1 -The 

Call alder test 

04esonarce 
Indicator 

r 
Calibrated 
Condenser 

method of calibrating the distributed capacity of coils 

4. Size of wire used. 
5. Type of tube on which coils are 

wound. 
To keep the distributed capacity low 

the coils should be long and of small 
circumference. The insulation should 
have a low value for its dielectric con- 
stant -that is, cotton is better than silk, 
and silk is better than enamel. Gen- 
erally speaking the use of small wire 
will give a lower distributed capacity. 
Paper, cardboard or a wood tube if 
perfectly dry has a lower dielectric 
constant than bakelite or rubber, etc. 

Several formulae have been evolved 
by which the capacity of a coil 
can be estimated, notably one by P. 
Drude (data has been published by 
Dr. A. N. Goldsmith in Vol. 1, of THE 
WIRLESS AGE, 269), but they are of a 
form which require empirical factors 

necessitate the introduction of taps on 
the inductance coil in order to get 
sufficient wavelength range. Tapped 
inductances are a source of energy 
losses and their use is never recom- 
mended except as a last resort. 

(b) The capacity which is placed 
across the coil in the shape of a con- 
denser is relatively free from losses, 
whereas the. capacity due to the coil 
acts the same as if a very leaky con- 
denser is used to tune with. The effect 
of a good tuning condenser is largely 
obscured in many cases by the leaky 
coil capacity across it. The coil capac- 
ity may have a dielectric of wire in- 
sulation such as enamel, etc., and may 
be wound on a tube that absorbs con- 
siderable energy. 

The result is a decrease in selec- 
tivity, signal strength and the distance 
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range of a receiver, when coils with 
large distributed capacity are used. 

Probably the single layer coil has the 
lowest distributed capacity although 
the spiderweb type of coil is an excel- 
lent substitute. 

Banked windings have a much 
higher capacity than a single layer coil 
having the same inductance. A honey- 
comb type of coil generally has a lower 
capacity than a banked wound coil, but 
still much higher than single layer coils 
(except possibly in some cases where 
the coils are wound for very long 
wavelengths) . 

The coils should never be varnished, 
shellacked or coated with any kind of 
preparation since anything done in this 
line will increase the capacity. 

I have found that the distributed 
capacity can be measured very readily 
by the following method in which an 
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Figure 2 -Graph showing distributed capacity 
of cols 

oscillator and a calibrated condenser 
are required. A vacuum tube oscilla- 
tor is set on some wavelength having a 
value near the maximum wavelength 
receivable by the coil under test and 
the variable condenser. This con- 
denser is then tuned to resonance and 
the capacity designated Cl. The con- 
denser is then adjusted until the first 
harmonic of the oscillator is received. 
This harmonic is in nearly all cases 
readily picked up from any oscillator. 
The capacity necessary to tune in this 
harmonic will be somewhat less than 
one - fourth of the original value used. 
The value of capacity so determined is 
designated C2. 

Cd = C, - 4C_ 

3 
(Turn to page 80) 
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A Different Spiderweb Arrangement 
More Satisfactory Operation Is Secured by 
a Slight Departure from Usual Practice 

By Charles Magee Adams 

THE cheapness and simplicity of 
spiderweb coils have for some 
time made them one of the most 

popular forms of inductance for use in 
home -made radio receivers. They can 
be easily wound. The results compare 
quite favorably with those obtained 
from much higher priced and more 
elaborate equipment. and they can be 
adapted to a wide range of hookups. 
However, in one of the best known 
types of these, the two- circuit, employ- 
ing primary and secondary coils, many 

ual practice. But the primary coil A, 
instead of being mounted on a rotat- 
ing bracket to permit a change in the 
coupling between it and the secondary, 
is also mounted on the stationary brac- 
ket and simply separated from the 
secondary by the cardboard washer B. 
The two coils are therefore placed in a 
fixed parallel inductive relation with 
each other, giving maximum coupling 
instead of the usual variable relation, 
and this can be disturbed only by re- 
moving the coils from the bracket. 

C2 

Figure 2- Two- circuit regenerative receiver 

owners have encountered adjustment 
difficulties so serious that they have 
often threatened the usefulness of the 
set. 

In sets of this type the primary and 
secondary are brought into inductive 
relation with each other, the degree of 
coupling between the two circuits being 
determined by the relation of the two 
coils. But unlike the tickler or feed- 
back the adjustment of this coupling 
is so critical that it constitutes a con- 
siderable handicap rather than an ad- 
vantage to satisfactory operation. In 
the case of my own set, built accord- 
ing to this design, a change of adjust- 
ment so slight as to be scarcely notice- 
able weakened signals to such an ex- 
tent that they were unintelligible and 
many other set owners have reported 
the same difficulty. So. to overcome 
this and at the sanie time retain the 
advantages of the two- circuit hookup, 
I have devised, the arrangement shown 
in Figure 1. 

The secondary coil C. it will be 
noted, is mounted on the stationary 
supporting bracket according to us- 

71111111111I1 - 
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The thickness of the cardboard 
washer B will of course have to be 
determined by experiment. In my 
own case 5/32 of an inch proved to 
give the best results -a less amount 
causing the set to tune too broadly and 
weakening the signals unduly. But a 
few minutes trial will show what thick- 
ness is best, and once this has been 
determined the two coils can be 
mounted together permanently with no 
fear of reception being interrupted in 
the middle of a number by the infinite- 

Figure I- Method of mounting the primary and secon- 
dary coils 

What's in a Name? 
Introducing our pro- 
posed new name 

The 

Radio Magazine 
How do you like it? Here's 
your opportunity to tell us and 
perhaps win a $10.00 gold piece. 

$20 °° in gold For BestLetters 
$10.00 in gold for the best letter, not 
to exceed 200 words, on why you 
think our new name "THE RADIO 
MAGAZINE" is a good one for your 
favorite radio magazine, or- 
$10.00 in gold for the best letter, not 
to exceed 200 words, on why you 
think we should retain our present 
name "Wireless Age" 
Choose either side. Contest open to 
all of our readers. Prize winners will 
be announced in our November issue. 
The contest ends September 30. Ad- 
dress all letters "Title Contest," Wire- 
less Age, 326 Broadway, New York 
City. 
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simal slipping of the primary which is 
otherwise the bane of the listener's 
existence. 

The hookup used, as can be seen 
from Figure 2, is of the usual two - 
circuit regenerative type. The coils 
are wound respectively, primary 48 
turns, secondary 74, and tickler 35, the 
size of the forms limiting the number 
of turns in the case of the first two. 
The tickler too could be reduced to 30 
or even 25 turns with somewhat better 
results, it seems. The tube used is a 
UV-199. 

With a light socket antenna an ex- 
treme range 2080 miles has been at- 
tained, and as is the usual character- 
istic of two- circuit sets the tuning has 
been quite sharp. \WLW, ten miles 
away, operating on 309 meters, can be 
cut out completely and KDKA, 350 
miles away, operating on 326 meters, 
brought in clearly. WSAI, also on 
309 meters, 6 miles away, can be cut 
out and KPO brought in, 2080 miles 
away. operating on 423 meters. 
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One -Phone Plug 
THE YAXLEY MFG. CO., Chicago Ill. 

has developed a new one -phone plug. 
Heavy bronze springs grip cord tips full 
length. Phones are instantly connected 
without use of tools. Cords cannot be 
disconnected until handle is removed. All 

bakelite insulation prevents current leakage. 
Undercut tip insulation prevents metal de- 
posit and consequent leakage. Ridged 
brackets prevent tips becoming short cir- 
cuited. Fits any jack. The short length 
handle makes this plug particularly desir- 
able for compact portable sets. 

The new midget battery switch made 
by the Yaxley Mfg. Co., is very compact. 
It has one nut mounting in a single panel 
hole. Hard rolled bronze springs. Pure 
silver contacts. 'Insulated from metal 
frame. Quick snap -break contact. Es- 
cutcheon plate shows "Off and On" posi- 
tion. A switch of this type is an actual 
necessity for every tube set. 

The new rheostat, made by the same 
company possesses several unusual and at- 
tractive features. The small coil with a 
large number of turns gives fine tuning 
without use of vernier attachments. It 
is smooth in operation and produces no 
microphonic tube noises. It has a one -nut 
mounting in a single panel hole. It can 
be turned in any position to suit wiring 
layout. All connections are soldered through 
to terminals. The terminals are tinned 
for ease of soldering. Made in various 
resistances to meet all lamp requirements. 
It is furnished with either knob or gradu- 
ated dial. 

N EW APPLIANCES 
AND DEVICES 

Herald Loud Speaker 
THE magnet of this instrument is of 

tungsten steel, hot forged in special 
furnaces, to insure the proper magnetic per- 
manency that alone gives uniform quali- 
ties through a long life. The core is of 
special heat treated steel. The coil pole - 
pieces are made of a special steel, heat 
treated. 

Expert workmanship, co- ordinate propor- 
tions determined upon after lengthy and 
intensive research, combine to make the 
Herald model "B" an instrument which 
will produce volume of response to the 
most delicate signals. 

Overall height is 25 inches and the bell 
of the fibre horn is 12 inches. The base 
is an attractive casting of art metal. The 
Herald model "B" will operate on any re- 
ceiving set, provided there is at least one 
stage of amplification. No adjustment is 
required. No extra batteries required. 

N &K Imported Phonograph 
Unit 

T11E 
new X &K Phonograph Unit is simi- 

lar in construction to the unit used in 
the N &K imported loud speaker. It is de- 
signed especially for use with the Vic - 
trola, but is adaptable to any standard 
phonograph. It attaches securely to the 
reproducer arm . without screws or any 
special device. 

The X &K unit produces the same mel- 
low, distinct tone that characterizes other 
X &K products, and gives a very satisfactory 
volume without distortion. It operates 
efficiently on voltage from 45 to 150. 

It comes packed for the trade in an at- 
tractive three -color display carton contain- 
ing a dozen boxes. Each unit is packed 
in a handsome individual box with imita- 
tion black leather -finish imprinted in gold. 
This package in itself makes a very hand- 
some counter or window display. 
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Charmitone Loud Singer 
THIS Master -phone enables you to tune 

in with the super- sensitive stethoscope 
and to listen in with the horn with per- 
fection on long distance or local programs. 

The dial on the Master -phone gives you 
control over the volume of sound, loud 
or soft. 

The Charmitone patented mechanical fea- 
tures make its operation simple and fool- 
proof. The workmanship and materials, 
toge.her with a fine finish and its econ- 
omical operation, makes it a desirable in- 
strument to possess. 

New Lightning Arrester 
A1.IGIITNING arrester is somewhat like 

a life -preserver in that it is only called 
upon to work in an emergency. No one 
knows, as a certainty, whether or not it 
will function properly until the emergency 
has passed. So the D. X. Instrument Co., 
Inc., of Harrisburg, Pa., makers of Fil -Ko- 
Parts for radio, realized that the usual un- 
conditional guarantee that goes with all 
Fil- Ko-Parts for radio would not suffice 

in tile case of a lightning arrester. They 
have. therefore, issued for the Fil -Ko 
Lightning Arrester, a special guarantee 
whica provides that should lightning strike 
an aerial to which a Fil -Ko Lightning Ar- 
rester is attached and damage the radio 
receiver, they will repair the set or pay the 
purchaser of the arrester $100.00. Thus 
the arrester protects the set, if it works, 
and the guarantee protects the owner if 
it doesn't. 

Besides this extraordinary guarantee, the 
Fil -Ko Lightning Arrester has many other 
attractive features. The body is made of 
polished Bakelite, the best, most moisture - 
proof dielectric and is shielded by a 
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polished aluminum "umbrella" that keeps 
dust, water and other conductive matter 
from causing leakage losses in that part of 
the antenna circuit. 

For the first time, a compression type 
rheostat that can be switched off without 
being turned off is obtainable. It over- 
comes the only slight inconvenience that the 

compression rheostat has, that of the num- 
ber of turns required to turn it on or off 
-and the better the filament control device 
and the finer the adjustment it allows, the 
greater the number of turns that are 
necessary. The Fil -Ko -Stat, allowing as it 
does, infinite control of current flow, 
formerly had to be turned off like all other 
compression rheostats, but can now be 

left at approximately the correct adjust- 
ment, and the "A" battery be disconnected 
by means of the little, nickel -plated switch 
that attaches to the regular Fil -Ko -Stat 
mounting screws on the front of the panel. 
No extra holes need be drilled. The in- 

strument is guaranteed by the D. X. In- 
strument Co., Inc. 

The Pacent Balcon 

TFIE 
PACENT ELECTRIC COM- 

PANY, Inc., of New York, manufac- 
turers of the widely used Pacent radio 
essentials, have recently developed and 
placed on the market a new balancing con- 
denser. This new condenser, known as 

the Balcon, is especially designed for use 
with tuned radio frequency circuits or any 
other circuit where a capacity balance is 

desired. 

The Balcon consists of two nickel plated 
electrodes, their ends being 3/16" apart and 
enclosed in a 1/4" glass tube. Around the 
outside a piece of split brass tubing 3` 
long is fitted so that it may be moved from 
one end of the glass tube to the other. This 
forms a condenser of very low capacity. 
the glass tube forming the dielectric. 
The maximum capacity is obtained when 
the center of the brass tube coincides 
with the center of the space between the 
electrodes. The metal parts are nickel - 
plated and are mounted on a small radion 
base. 

Electrad "Verni- Tuner" 
ELECTRAD Incorporated has recently 

placed on the market the above unit 
which has a multiplicity of uses. 

It is guaranteed to tune up to 550 meters 
without an aerial in any sensitive circuit, 
and the many combinations possible are 
the following: Combined primary and sec- 
ondary for radio frequency circuits; for all 

reflex circuits: for the Electrad Circuit of 
combined reflex and tuned radio frequency; 
three -circuit regenerative s e t s, Ultra - 
Audion, Erla, and others. 

It is completely assembled and is wired 
up with aerial, ground and output binding 
posts for panel mounting. The tube sockets 
are Bakelite, and the condenser has solid 
Bakelite ends and aluminum plates with 
micrometer gauged turned brass spacers. 
All metal parts. are nickeled and polished. 
The primary is untuned. All tuning is 
accomplished by the 11 -plate .00035 vari- 
able condenser which is bridged across the 
secondary. 

The manufacturers say that the Verni - 
tuner also adapts itself to use in a wave - 
trap curcuit. 

Radio and Family Education 
(Continued from page 36) 

eleven miles each way to a school 
house, pitifully inadequate even when 
they got to it, I am positively corn - 
pelled to reach the conclusion that 
some day radio will carry to all such 
homes, to parent and child alike, the 
education which is so very difficult to 
get in the regions of long distances and 
sparse settlement. 

Not long ago I visited, with much 
difficulty, a lighthouse on a picturesque 
spot far out on Long Island. Here, 
almost entirely cut off in winter time, 
lives a sturdy Swedish family. There 
is no such thing as school possible for 
these children of the lighthouse keeper 
during half of the school year. But 
with a bright eye the keeper of that 
polished beacon light to mariners 
pointed to his aerial and his crude ra- 
dio set. It was slung from the top of 
the lighthouse downward to his house 
-and he used home -made wooden in- 
sulators, too! But what he lacked in 
high priced equipment, nature made 
up for him, in his location, for he got 
good results, and told me of the long 
winter nights when he and his little 
brood sat around the stove, with wild 
storms howling outside, and heard 
"just everything!" `II can't get my 
children or my husband to bed any 
more !" said the sun -tanned mother. 

I have already described in another 
article in the August issue of THE 
WIRELESS AGE, the radio cooking 
school which I founded and which is 
conducted by the big Chicago Gas 
Company for the women of Chicago. 
This is the example which I hope will 
incline others everywhere to provide 
radio household education. The idea 
of a study course in cooking, given via 
radio, took instantly, and has made 
amazing progress. I predict that soon 
there will be such radio cooking and 
housekeeping schools in many large 
cities. There has already been talk of 
a Radio University, which I hope will 
come to pass, for it is certainly prac- 
tical. The enormous and deserved suc- 

cess of the correspondence schools is 
an indication of the popular passion for 
education ; also the overcrowded night 
courses at universities, the summer 
schools -Columbia has over 10,000 
summer students -and the night high 
schools. 

We need to make education still 
more universal, because it is known 
that not more than ten persons out of 
every one hundred ever gets to high 
school, and even the college presidents 
are saying that the colleges are too 
crowded. It seems appalling, but it is 
true that there are 4,200,000 illiterate 
people in the United States in spite of 
our free educational system. 

Radio is ideally fitted for the very 
broad educational work to be done. It 
is like the Postal Savings system which 
reaches people the savings banks can't 
reach, because post offices are every- 
where. The radio is everywhere, too, 
and its work will not interfere with 
other educational work. There are 
now over 3,000,000 radio sets in use ; a 
"circulation" greater than that of any 
of our greatest magazines. 

I believe that group radio study 
classes will be formed in village and 
farm districts, if the proper material 
is broadcast, and if it is made possible 
to secure recognition or credit for ra- 
dio educational work. Some universi- 
ties have already made moves in this 
direction. 

There are some surprising educa- 
tional by- products of radio. Educa- 
tion, after all, is not mere book learn- 
ing and fact -cramming. Radio is a 
means of quickening interest and wid- 
ening perspective -results which have 
a very high educational value. Our 
"provincialism" has been demonstrated 
over and over again, but it is hard to 
blame our isolated population for it. 
Distances have been too great to tra- 
verse to develop intercourse and social 
life. The rural telephone is fine for 
business and social gossip, and the 
movie is excellent for those who are 
able to get to the village. But what 
of the long hours when the isolated 
people can't leave their homes? That 
is the very time when radio can help 
to broaden them. 

Education is the obsession of the 
American man, woman and child, 
whether a lighthouse keeper or a moun- 
taineer in Kentucky with no roads but 
the dry creek bed and no library with- 
in 200 miles. What, I have thought, 
would a Lincoln, who traveled many 
miles to borrow one book, have not 
done to get such an aid to his educa- 
tion as radio? 

Radio can serve a real need -the 
need of educating the little folk at the 
family hearth and the extension of 
the educational work of our univer- 
sities. 
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Win a Prize 
In the Subscription Contest 

Last chance to learn how to earn cash and 
radio parts as prizes -you earn while you learn 

THE contest closes September 
15th. The winners will then re- 
ceive their prizes, and also cash 

or parts, which they have earned with 
the subscriptions secured up to that 
time. But for those who have not en- 
tered the contest, I have a good offer 
that each one can profitably accept 
right now. 

Just write a letter to the Bovs' EDI- 
TOR. Tell me whether you want a corn - 
plete set ; parts to go with a set you 
now have; or just what you do want. 
I will see that you get it. 

I have 35,000 names of people who 
have bought radio sets. Each one of 
the 35,000 will like to know more about 
THE WIRELESS AGE. Some of those 
people, in fact, have been taking the 
magazine, but forgot to renew their 
subscriptions. Those 35,000 people 
live in every part of the country. Some 
of them live in your own town or city. 

When I have received your letter 
telling me what you want in radio, I 
will write to you and tell you how many 
subscriptions you must get in order to 
earn what you want. Even ONE sub- 
scription will get you a radio part. 

I will teach you how to sell subscrip- 
tions. That is important. I will then 
give you a calling list, supply you with 
samples and send you out as a full - 
fledged salesman. You must be a good 
salesman, and well trained, before we 
can put the magazine in your hands as 
a responsible staff -representative in 
your district. 

When I know that you have the 
right stuff in you, I will give you the 

appointment for your section and then 
establish a credit account in your name. 
You can draw cash from that account 
or get what you want in radio parts at 
wholesale prices. 

Maurice W. Brink, of Trenton, N. J., who is 
out to win a prize in our contest 

First Prize-Paragon R B 2 
$135.00 Receiver. 

Second Prize -Thompson Mag- 
naphone $35.00 Loud Speaker. 

Third Prize -N &K Imported 
$8.50 Headset. 
The contest closes September 15th. 

All subscriptions for the contest must 
be in this office not later than that date. 

The rules of the contest will be found 
on this page. 

In the event of ties each tying con- 
testant will be awarded a prize identical 
in character with that tied for. 

This contest is open to all who wish 
to earn their own radio sets. 

This is not a temporary affair. The 
job is open to you as long as you feel 
that I am giving you the proper at- 
tention and a good clean -cut proposi- 
tion. 

Men who make their living by sub- 
scription selling have accepted my plan 
whole -heartedly, and have joined the 
staff on the basis outlined here. 

One special feature deserves atten- 
tion. To furnish an extra incentive, 
and to put a little sport into this plan, 
I have made a contest of the whole 
affair, and all who want to get in the 
running must do so at once. Later, I 
will arrange other contests, but this 
present one is the big event. 

I am giving a Paragon RB2 $135.00 
Receiver for first prize. This prize 
goes to the one who sends in the most 
subscriptions by September 15th. 

For second prize, I am giving a 
Thompson Magnaphone $35.00 Loud 
Speaker to the one who sends in the 
next largest number of subscriptions 
by September 15th. 

And the third prize is an N &K $8.50 
Headset for the one who sends in the 
third largest number of subscriptions 
by September 15th. 

The prizes will be given in addition 
to what you receive for the subscrip- 
tions. If you win a prize, your sub- 
scriptions will bring you cash or radio 
parts just the same. You are paid for 
your time even though you don't win 
a prize ! 

-Boys' Editor. 
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On the Side Lines of the 
Industry 

THIS MONTH 

Mail Order Service - 
The Ford Class of Receivers - 
Entertaining Advertisers - 
Storage Battery Broadcasting - 
Fraudulent Practices - 
Something New in Hook -Ups- 
A New Radio Organization - 
Looking Over Some Industrial Booklets. 

14AITLAND and Spencer Roach, two 
live young men, have built a successful 
mail order business in radio on the sound 
basis of dependability and honest value. 
Operating in Philadelphia, they have reached 
out across the country to those who live in 
out -of- the -way places and thus performed 
a service. This is worth mention because 
some mail order houses have exploited the 
disadvantages of habitants far removed from 
reliable merchants, and under the guise of 
service, have too often enjoyed the profit- 
able practice of fleecing the public through 
misrepresentation. A rather dubious busi- 
ness method, but one that has seemed to 
flourish. 

are building and will continue to 
build the Ford class of radio equipment - 
the pocket -book class of merchandise." 

With these words, Powel Crosley, Jr. pres- 
ident of The Crosley Radio Corporation 
brought to a close the second annual con- 
vention of Crosley jobbers who had 
gathered in Cincinnati from every section 
of the United States. 

More than 100 representatives of the na- 
tion's leading jobbing houses were in at- 
tendance and all departed after the two -day 
convention, well satisfied with the results 
of the meeting and determined to prepare 
for the Crosley Sales Campaign. 

A discussion of the Crosley line and a 
thorough presentation of merchandising 
problems was the main subject of the meet- 
ing. Mr. Crosley particularly stressed the 
means by which surplus stocks could be 
moved. 

Progressive merchandising, backed with 
radio expositions and business conventions 
lays the foundation of a successful radio 
industry. The result will be reflected in 
public confidence. 

AMONG THE FIVE HUNDRED AND 
TWENTY -FIVE delegates who sailed on 
the S. S. Republic, July 3rd, bound for the 
International Convention of the Associated 
Advertising Clubs of the World at Albert 
Hall, London, England, were one hundred 
members of the "Poor Richard Club," 
Philadelphia, one hundred and twenty -five 
members of the Advertising Club of New 

York, one hundred members of the Adver- 
tising Club of Chicago -the balance being 
from San Francisco, Houston, St. Louis, 
Denver, as well as various representative 
points in the East. 

For the entertainment of these delegates 
a Brunswick -Radiola was installed on board 
ship. This Brunswick -Radiola, the first to 
be utilized in this capacity, is the new prod- 
uct of the Brunswick -Balke -Collender Com- 
pany and combines both phonograph and 
radio units in one cabinet. 

A special program for the entertainment 
of those on board the S. S. Republic was 
broadcast each evening from seven- thirty to 
eight -thirty over Broadcasting Station 
WOO, operated by John Wanamaker, Phila- 
delphia. By special permission of the 
officials of the United States Lines, the radio 
station on board ship was shut down during 
the period of broadcasting each evening to 
insure a clear reception of the program. 

"T HE Storage -Battery Station of the 
East" is the new designation of Broad- 
casting Station WDAR, Lit Brothers, Phila- 
delphia, which recently changed its source 
of transmission power from motor genera- 
tors to storage batteries. 

The new broadcasting power equipment 
of Station WDAR consists of a 1,760 -volt 
battery made up of 880 cells of a new type 
of Philco Diamond -Grid Battery designed 
especially for radio broadcasting and re- 
ceiving services. 

The cells are made up in pressed -glass 
containers mounted in supporting trays of 
20 -volt units. The glass containers have 
high and low water -level lines molded on 
the sides so that a glance tells whether or 
not cells are in need of water. One cell in 
each 10 -cell tray unit is provided with a 
visible built -in charge indicator. The "A" 
battery used in the Lit Brothers' installation 
for heating the filaments of the oscillator 
and modulator tubes consists of 20 large 
cells of the Philco Diamond -Grid "P\IS" 
type. 

THE Pacent Electric Company lays 
great stress upon the careful inspection 
and testing of their apparatus before it leaves 

67 

Lett: W. J. Henry, 
Peerless R a d i o 
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Top: Powel Cros- 
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the factory. In their new factory the test- 
ing department has been considerably en- 
larged and improved in every way. In one 
corner of the factory there is a model 
room. In this room may be found prac- 
tically every kind of radio apparatus ever 
designed. It is used by Mr. Pacent and his 
engineers for their experimental work, and 
in this room are being developed many new 
Pacent Essentials, that will make their ap- 
pearance during the coming season. 

CHARGED with using fraudulent and 
misleading advertising, an operator of a 
chain of retail radio stores in New York 
City, was haled before the Magistrates' 
Court. 

This man was accused of selling a cus- 
tomer a cut -rate amplifying transformer, 
represented to be an Acme Transformer, 
and which was almost an exact duplicate. 

In some sections competition in the retail 
radio business is tremendous and many 
dealers supply standard brands at prices 
which are often less than cost. Most stand- 
ard parts are sold at cut prices and 
at no profit. In nearly every other business, 
demand tends to raise prices, but in radio, 
demand seems to bring the price down, 
apparently due to the scramble for business. 
Just how long the condition can exist it is 
hard to say, but there is no doubt that the 
public will soon realize that it is cheaper 
in the end to pay a little more and get the 
service they surely need. 

ELAINE PANDIA RALLI, daughter of 
Mrs. Constantina Pandia Ralli, of Wil- 
lowbrook Lane, Stamford, Conn., was mar- 
ried at the Little Church Around the Corner, 
in New York City, to Thomas Smith Leoser 
of Morristown, N. J. The bride is a medical 
student and is finishing her course of train- 
ing at Bellevue Hospital. The bridegroom 
is a graduate of Lehigh University, 1916. 
He spent two years in the service during 
the war and was Corporal in the 107th Field 
Artillery. He served one year in France. 
Mr. Leoser is the chief engineer of the 
Eagle Radio Company at Newark, N. J. 
After a two -month honeymoon, Mr. and 
Mrs. Leoser will make their home in New 
York City. (Turn to page 86) 
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RADIO LAUGHS 
The Wireless Age 

I. 
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Portable or Not Portable 

THE advantages of a portable set have long been 
harped upon. Now the one great disadvantage of its 

portability is being discussed by French fans as the result 
of a recent incident at the radio section of the Paris Fair. 
Dr. Titus Konteshweller, who has been advertising his 
portable set, left the set under his desk one day while he 
walked out for a moment. When he came back the set 
was gone. French constructors are wondering whether 
such incidents may not have the effect of discouraging 
the purchase of sets that are so easily portable. 

WEAF Gets a Heart Breaking Appeal 

WEAF'S mail frequently contains odd requests but 
this one from Elgin, Illinois, is particularly so, as 

its writer has had previous experience. 
Station WEAF. Please broadcast: 

"I am a widower 38 years of age, height 5 ft. 7 in., 
weight 160 lbs., light hair, blue eyes; looking for a 
good wife. I am a cabinet maker by trade. If lonely 
write H. E. Lawrence, care Station WEAF, 195 
Broadway, New York City. 
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The Psalm of Radio 
Radio is my hobby; I shall want no other. 
It maketh me to stay home at night. 
It leadeth me into much trouble. 
It draweth on my purse. 
I go into paths of debt for its name's sake. 
Yea, though I understandl it perfectly, it will not oscillate. 
Its concerts and speeches, they comfort me. 
Vet it will not work in the presence of mine enemies. 
I anoint the coils with shellac; 
But the tube spilleth over. 
Surely the radio bug won't follow me all the days of my 

life, 
For if it does I will dwell in the house of poverty forever. 

-J. D., World Wide Wireless. 

The Refining Influence of Radio 
By H. T. Webster 

1,MA4;f 
r Om, SHOT 4fUP. M 

You P PLEAS. GOI.+'.m wDAM 
.TM`K40.0: ffOT4M01.[! 

(....aa 
ANORO EW;A MOU. 

4 ÌK \6fT 1 _J' 
L. l -_,---.1m-- ' 

y 

To n.614,14.0O.E5, AunT KuT.E 
WILLTELLYOU'M1fESTORYOFTMs 
TMRC.0 DARL..6 T LE 13., sm 5 

TMAME'UOOwn 
n.c GRCCn,GREfn 

A 

' 

.--1.- -= = 
1 puR LITTLE D+.SIES MAO FoR 

nE.GNBORS MR.TACM,+TMC- 
pULOIT, MRS. ewe fflLt A...O 
MLSS lfLCUG ',Mf DEAREST, 
Qfnl..InbEST LIT .EFLCwER.M 

MISS CLOV6.R. A SwCET LRT16 
TMWG,LWCO SPAS. DIZTAnGE 
FROM'ryK Patsy 5l116Rf AnD.- 
IC,oO.ES, WOULO mou 6ENEVC R? 
NESCKAIlGMTi DA.SICS VER! 

i 7EALOUS OF Mea. pl, SO1(ALOYS GREC.Y,GRCEnMéAOOw 

''.. 

.... 
en., OAMP.IOMIYEEE O.ME MY4RYIn G 
MTOTMEGRECnGRCC.MUOOwAf 
FAST AS HIS LTTLE WnGfWwLQ 

G4aY Mirm,'M! [MIST S. STIER 5 W.4. 
OM SÓ EYCITEO.T.CV wERE SORE MR. 

we MAO COME TO SEi T4M. 
Ñ ,kl- 
MY G-.! 

RDT MYMAW NE -FACT MG. K 
(yfurZST STOAT OELTHE 

AO.oI .T MAS A4WTTMREE 
p,¡EC,OV, L.TTLf EA.sieS Ano 
A FYRFCGT Lows OF A MP`+EYRR. 

MEREY! GOT 50 VfflY. VLRY 

r'1jIf2Z 2L' BuZ2!'.SA.D MP 
Of! TOTK 
(M.S.ES 'WMER( 
OOfSMISSCLOVOt L.VE.' 

ETC.TEO 1 

ALmoST ÿ SLREAMfD T2 . 
>/ 

.n 'lf 
' 

f 

` 
` =4-' 

,°` ..v...._ s 

www.americanradiohistory.com

www.americanradiohistory.com


 

ntjIMV M6V 0wdv-.10,S0 fW wLVI/JluwwwIll lt),1.1 ll/JwJU!JlwdwJLIMwWIJlVJI11,MVJÚI6vw.vl 

BROADCASTING STATION DIRECTORY 
The Most Authentic, Up-to- the -Minute List of Stations Broadcasting in the United States, Canada, 

England, France and Cuba 
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United States Stations K F1 X 

(Ft Y 

Iona State Teachers College. Cedar Falls. Iowa 
Tatmall Radio Co F'wt Dodge, Iowa 

289 WAAW 
246 WABB 

Duala utin I :mm:.am:c Omaha, Nebr. 
Il :uhibu Sort h r. ro,d CO ..11arrisburg, Pn. u 

288 
266 

KO KA Westinghouse Elec. & Mfg. Co FL Pittsburgh, Pa. 326 KFJZ Texas Nat'l Guard, 112 Cat., Fort Worth, Tex. 254 WABD Parker Iligb 5eie,n, Dayton, O1110 283 
KDPM Westinghouse Elec. & Mfg. Co., Cleveland, O. 270 KF KA Colorado State 'teachers' Coll....Greeley, Colo. 273 WABE Y. M. C. k tVa .kiing ton, D. C. 283 
KDPT Southern Electric Co Sm Diego, Calif. 244 KF KB Brinkley -Junes hospital Assn., :Milford, Kans. 286 WABG Arnold l:dtvud. Piano Co_.....I : mk- olivine, Fla. 275 
KDYL Newhouse Hotel salt Lake City, Utah 360 KFKQ Conway Itadio Laboratories Conway. Ark. 250 W AB H Lake Shore The sandusky, Ohio 240 
K DY M Savoy Theater San Diego, Calif. 280 KFKV F. F. Gray Butte, Mont. 283 WABI Bangor Railway & Electric Co....Bangor. 51e. 240 
KDVQ Oregon Institute of Teti otology, Portland, Ore. 360 KF K X Westinghouse Elec. & Mfg. Co.. Hastings, Nebr. 341 WA BL Connecticut Agricultural College...Storrs, Conn. 283 
K DZB Frank E. Siefert....... .... Bakersfield. Calif. 240 K F KZ Nassour Bros. Radio Co., Colorado Springs Co:o. 234 WA BM F. A. Doherty A tuomntive & Radio Equipment 
K DZE Rhodes Department Store........ Seattle, \Vash. 270 K F LA Abner It. Wilson hutte, Mont. 283 Co.. saginaw, Mich. 254 

K Dui Electric Supply Co Wenatchee, Weeh, 360 K F LB Signal Electric Mfg, Co \Irtmainee, Mich. 248 WA BO Lake Atmwe Baptist Chu ell, Rochester, N. Y. 283 

K DZR Bellingham Publishing Co.. Bellingham, Wash. 261 K FLO Paul E. Grecnlaw Franklinton, La. 234 WARP Robert F. \Vrinig Dower, Ohio 266 

KF AD McArthur Bros. Mercanti to Co....l'hoeniz, Ariz. 360 I<FLE National Education Service Denver. Colo. 268 WABQ llaverford College Radio Club... llaverford, l'a. 261 

K FA State College of \Va nhington.... Pullman, Wash. 330 KFLQ Bissell Itadio Shop Little Rock, Ark. 261 WABR Scott High School Toledo, Ordo 270 

KFAF Western Radio Corp Denver, Colo. 360 KFLU Klo Grande Radio Supply Mouse. San Benito, Tex. 236 WART Holliday -Hall \\s :dngunh, 1a. 252 

KFAJ University of Colorado Boulder, Colo. 360 KFLV A. T. Frykman Rockford. Ili. 229 WA BU Victor Talking Machine Co Camden, N. J. 226 

KFAR Studio Lighting Service to....Holl'wood, Calif. 280 KFLX George lt. Clough ('alveston, Tex. 240 WABV John li. DeWitt ..............Nashville, Tenn. 263 

KFAW The Radio Den Banta Ana, Calif. 280 K FLY Fargo Radio Supply Co Fargo, N. Dak. 231 WARW College of \Vwstcr Wooster, Ohio 234 

K FAY Virgin's Radio Service Medford. Ore. 283 KFLZ Atlantic Automobile Co atlantic, louva 273 WABX Henry B. Joy \Luth Clemens, Mich. VO 

KFBB F. A. Buttrey & Co Havre. Mont. 360 K FMB Christian Churches of Little Ruck. WA BY John ltagaldh Jr Phi ladelplda, Pa. 242 

KFBC W. E. Azvill San Diego, Calif. 278 Little Rock, Ark. 254 WABI Coliseum Place Baptist Church .. New Orleans, La. 263 

KFBE Reuben li. horn san Lois Obispo, Calif. 242 K F MQ University of Arkansas Fay'ettsville, Ark. 263 W BAA Purdue University West La fay cue, Intl. 360 
KFBG First Presbyterian Church Tacoma, Wash. 360 K F MR Morningsido College Roux City, lova 261 W BA H The Dayton Co Minocapolis, Minn. 417 

KFBK Kimball -Upson Co Stcramento, Calif. 283 KFMT George W. Young Minneapolis, Minn. 231 W BA N Wireless ('hone t'orparan ion P'htca son, N. J. 244 
KFBL Leese Bros. Everett, Wash. 224 KFMW M. G. Salera Iloughtan, Mich. 266 W BA .lames Mill ikin t'ai car -i q-... _ _ Dorat tr, III. 360 
KFBS Trinidad Gas & Electric Supply Co. and the KFMX Carleton College Northfield, Ilion. 283 WRAP tVorUmm -Carter l'uo. co. ,stab Telegram I, 

Chronicle News. Trinidad. Colo. 360 KFNF Henry Field Seed Co Vmnandoall, Iowa 266 Fort North, Tex. 476 
KFBU The Cathedral I aramle, Wyo. 283 KFNG N'ooten'a liadlo Shop Coldwater, Miss. 254 W BAV Erner & Hopkins Cu Columbus, Ohio 423 
KFCB Nielsen Radio Suppy Ca Phoenix, Ariz. 238 KFNJ Warrensburg Electric Shop....N'arrensburg, Mo. 234 W BAX John 11, Stenger. Jr Wilkes -Barre, l'a. 360 
KFCF Frank A. Moore Wella Walla, Wash. 380 KFNL Radio Broadcast Association.. Pasto Robles, Calif. 240 W BAY Western Electric C, N.w York, N. Y. 492 
KFCV Fred Mahaffey. Jr Houston, Tex. 360 K FN V L. A. \)rake 

\ 
aura Llosa, Calif. 234 W BB Newark Radio Laboropalr. Newark. Oh lo 240 

KFCZ Omaha Central High School Ohama, Nebr. 258 K FN X Peabody Radio service Peabody, Kans. 240 WBBD Rarefy Battery Sett ice heading, Pa. 234 
KFCP Ralph W. Flgare Ogden, Utah 360 K FNY Montana Phonograph Co helena, Mont. 261 W BBC vine Neruda llattapoisett. Slats. 248 
K F D D St. Michael's Cathedral Boise, Idaho 252 K FBI Royal Radio Co Burl 'twain, Calif. 231 W BB H .1. Irving Bell fort ]lutin, Stich. 246 
KFDH University of Angora Tucson, Ariz. 268 K FOA Rhodes Co. Seattle, Wash. 455 WBBJ Neel Electric Co Wee Pain Beach, Fia. 258 
KFDJ Oregon Agricultural College Canallls, Ore. 360 K F OC First Christian Church Whittler, Calif. 236 W BBL grace Covenant Church ..........Itichnmond, Va, 283 
KFD X First Baptist Church Sltreveporl La. 360 KFOD The Radio Shop Wallace, Idaho 224 W BBM Frank Atlass Praline Co l incubi, Ill. 226 
KFDY South Dakota State College ..lir oak hots, S. Dak, 360 K F 01 Moberly high School Radio Club, Moberly. Mo. 216 WBBN A. B. Blake 11'i1udngton, N. C. 275 
K F 0 Harry G. Iverson llinue:wolfs, Minn. 231 KFOL Leslie M. Schafbueh \larengo, lova 234 WBBP Petoskey High School l'ctaskey, Mich. 246 
KFEC Meier & Frank Co Portland. Ore. 248 KFON Eebophone Radio Shop Long Beach. Calif. 234 W BBR Peoples Pulpit Association Rossvil le, N. Y. 273 
KFEK Augsburg Seminay Minneapolis. Minn. 261 K FPB Edwin J. Brown 'cattle, Nash, 224 W BB Lloyd Bros. Philadelphia. I'a. 234 
K F EL Winner Radio Corporation Denver, Colo. 254 KFPT Cape & Johnson Salt Lake City, Utah 268 WBBU Jenks Motor Sales Co. Monmouth, Ill. 224 
KFELI J. L. Scroggin Oak, Nebr. 268 K FQE Dickenson .l !airy Radio Laboratories, W BB Johnstown Radio Co. Johnstown, Pa. 248 
KFER Auto Electric Sere fee Co Fort Dodge, Iowa 231 Commit, Springs, Colo. WBBW Ruffner Junior High School Norfolk, Va. 222 
KFEV Feliz Thompson Radio shop Casper, N7b 263 KFQF Donald A. Butait \Ihtaeapolis, Minn. WBBY Washington Light Infantry....Charleston, S. C. 268 
KFEY Bunker 11111 & Sullivan Mining & Concentrating KFSG Echo Park Evangelistic Aria., Los Angeles, Calif. 278 WBBZ Noble S. Watson Indianapolis. Ind. 227 

Co.. Kellogg. Idaho 360 KGB Tacoma Daily Ledger Tacoma, Wash. 252 WBS D. W. May (Inc., Newark, N. J. 360 
K F EZ 

KFFB 
KFFE 

Associated Engineering Sueletles of SL Louie, 
St. Louis. Mo. 

Jenkins Furniture Co Boise. Idaho 
Eastern Oregon Radio Co Pendleton, Ore. 

248 

240 
360 

KGG 
KGO 
KGU 
KGW 

Hallock Watson Radio Service....Portland, Ore. 
General Electric Co Oakland, Calif. 
Marion A. Mulrony Honolulu, Hawaii 
Portland Morning Oregonian Portland, Ore. 

360 

312 

360 

492 

WBT 
W BZ 

WCAD 

Southern Radio Corporation _Charlotte, N. C. 
Westinghouse Elec. & Mfg. Co., 

Springfield, Mass. 
St. Lawrence University Cantal N. Y. 

360 

337 
280 

KFFR Nevada State Journal Sparks, Ne,. 226 KGY St. Alartins College Lacey, Wash, 258 W CAE Kaufmann & Bauer Co Pittsburgh, Pa. 462 
KFFV Graceland College Limoni, Iowa 280 K J Timer -Mirror Co. Loa Angeles, Calif. 395 W CA Clyde R. Randall New Orleans. La. 268 
KFFX McGraw Co. Omaha, Nebr. 278 K H Q Louis \\'asmer Seattle, Wash. 360 WCAH Entrekin Electric Cu. Columbus, Ohio 286 
KFFY Pincus & Murphy Alexandria. La. 275 KJQ C. O. Could Stockton, Calif. 273 WCAJ Nebraska Wesleyan University, 
KFGC Louisiana State University ....Baton Rouge. La. 254 KJ R Northwest Radio Service Co Seattle. Wash. 283 

University Place, Nebr. 366 
KFGD Chickasha Radio & Elec. Co., Chickasha, Okla. 248 KJS Bible Inst. of Los Angeles. Los Angeles, Calif. 360 

WCAK Alfred P. Daniel Houston, Tez. 263 
KFGL Snell & Irby Arlington. Ore. 234 KLS Warner Bros. Radio Supplies Co., Oakland, Calif. 360 

WCAL St. Olaf College Northfield, Minn. 360 
KFGQ 
KFGB 
K FG X 

KFGZ 

Crary Hardware Co Boone, Iowa 
Ileldbreder Radio Supply Co Utica. Nebr. 
First Presbyterian Church Orange, Tez. 
Emmanuel Missionary Coil. .Berrien Spas., Midi. 

226 
224 
250 
288 

KLX 
KLZ 
KM1 
K O 

Tribune Publishing Co Oakland, Calif. 
Reynolds Radio Co Denver, Colo. 
San Joaquin Light & Power Corp., Fresno, Calif. 
Love Electric Co Tacoma, Wash. 

509 
283 
248 

360 

WCAO 
WCAP 

WCAR 

Sanders & Staymam Co Baltimore, Md. 
Chesapeake & Potomac Tel. Co., 

Washington. D, C. 

Southern Radio Corp. of Texas, 
San Antonio. Tez. 

360 

489 

360 
KFHA Western State College of Colo Gunnison, Colo. 252 K N T Walter Hosanna Kukak Bay, Alaska 263 

WCAS William Hood Donwootly Industrial Institute 
KFHH 
KFHJ 

Ambrose A. McCue Neah Bay. Wash. 
Fallon & Co Santa Barbara, Calif. 

261 

35f 
KNX 
K 

Electric Lighting Supply Co., Los Angeles, Calif. 
New Mexico College of Agriculture & Mechanic 

360 WCAT 
Minneapolis, Mien. 

south Dakota State School of Mines. 
Rapid City, S. Dak, 

280 

240 KFHR Star Electric & Radio Co Seattle, Wash. 283 Arts, State College, N. Mex. 360 W CA Durham & Co. Philadelphia, l'a. 296 
K F I Earle C. Anthony (Inc. l ....Los Angeles, Calif. 469 KOP Detroit Police Department Detroit, Mich. 286 W CA J. C. Dice Electric Co Little Rock, Ark. 360 
KFID hoes Arbuckle's Garage Iola, Kans. 246 KPO Hale Bros. Ran Francisco, Calif. 423 WCAX University of Vermont Burlington, Vt. 380 
KFIF Benson Polytechnic Institute Portland. Ore. 360 KQP Apple City Radio Club Hood River. Ore. 360 WCAZ Carthage College Carthage, Ill, 246 
K FIL 

KFIO 
K FIQ 

Windiadh Elec. Farm Equip. Co., 
Louisburg, Kans. 

North Central High School Spokane, Wash. 
Yakima Valley Radio Broadcasting Association. 

Yakima. Wash. 

234 

252 

242 

KQV 
KQW 
KRE 
KSD 

Doubleday -Hill Electric Co Pittsburgh, Pa. 
Charles D. Herrold San Jose, Calif. 
Berkeley Daily Gazette Berkeley, Calif. 
Post -Dispatch St. Louis, Mo. 

270 

360 
275 

546 

WCBA 
WCBC 
W CB 
WCBE 

Charles W. Heimbach Allentown, Pa. 
University of Michigan Ann Arbor, Mich. 
\Vilbur G. Votive Zia, Ill. 
l 'halt Radio Co. New Orleans. La. 

280 
280 
345 
283 

KFIU Alaska Elec. Light & Power Co.. Juneau, Alaska 228 KTW First Presbyterian Church Seattle, Wash. 360 WCBG Howard S. Williams Pascagoula, Miss. 288 

KFIX Reorganized Church of Jesus Christ of Latter KUO Examiner Printing Co Ran Francisco, Calif. 360 WCBH University of Mississippi Oxford. Miss. 242 
Day Saints. Independence, Mo. 240 KUY Coast Radio Co El Monte, Calif. 256 WCBM Charles Schwarz Baltimore, Md. 366 

KFIZ 

KFIB 

Dally Commonwealth and Oscar A. 'luelsman, 
Fond -du -Lao. Wis. 

Marshall Electric Co Niashalltowm, Iowa 
273 
248 

K WG 
KWH 
KYQ 

Portable Wireless Telephone Co., Stockton, Calif. 
Los Angeles Examiner Los Angeles, Calif. 
The Electric Shop Honolulu, Hawaii 

360 
360 
270 

WCBX 
WCBZ 

Radio Shop of Newark Newark. N. J. 
Coppotelll Brothers' Music House, 

Chicago Heights, Ill. 

233 

KFJC Seattle Post- Intelligencer Seattle, Wash. 270 KYW Westinghouse Electric & Mfg. Co., Chicago, Ill. 536 WCK Six -Baer & Fuller Dry Goods Co., 
KFIF National Radio Mfg. Co., Oklahoma City, Okla. 252 KZM Preston D. Allen Oakland, Calif. 360 St. Louis. Sto. 360 

K F1 I Liberty Theater Astoria, Ore. 252 W AA Valdemar Jensen Nett Orleans, La. 268 WCX Detroit Free Press Detroit, Mich. 517 
KFJK Delano Radio & Electric Co Bristow, Okla. 233 WA AC Tulane University New Orleans, La. 360 W DA Tampa Daily Times Tampa, Fla. 360 
K F.1 L Hardaace Manufacturing Co Ottumwa, Iowa 242 W AA D Ohio Mechanic. Institute Cincinnati, Ohio 360 WDAF Kansas City Star Kansas City, Mo. 411 
KFJM University of North Dakota, Grand Forks, N. D. 280 W AA Chicago Daily Drovers Journal ....Chicago, Ill. 286 WDAG .1. Laurance Martin Amarillo. Tex. 283 
KFJQ Electric Construction Co., Grand Forks, N. Dak. 280 WAAM I. R. Nelson Co Newark, N. J. 263 W DA Trinity Methodist Church (South), El Paso, Tes. 268 
KFiR Ashley C. Dixon & Son....Stevenseille, Mont, 258 WAAN University of Missouri Columbia, Mo. 254 W DA The Courant Hartford, Conn. 261 

69 
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70 THE WIRELESS AGE 
W DAP Drake Hotel Chicago, III. 360 

WO AR Lit Brothers Philadelphia, Pa. 395 

W DAS Samuel A. Waite Worcester. Mass. 360 

WDAU Slocum & Kilburn New Bedford, Mass. 360 

WDAY Radio Equipment Corporation... .Fargo, N. Dak. 244 

WDBC Kirk, Johnson & Co Lancaster, Pa. 258 
WDBL Immanuel Lutheran Church of Valparaiso, 

Valparaiso, Ind. 
w D BP Superior State Normal School. Superior, Wis. 
w D M Church of the Covenant Washington, D. C. 234 

w DI James L. Bush Tuscola, Ill. .278 

W EAA Frank D. Follain Flint, Mich. 250 

WEAF American Tel. & Tel. Co New York, N.Y. 492 
W EAH Wichita Board of Trade Wichita, Kans. 280 

W EAU Cornell University Ithaca, N. Y. 286 

W EA1 University of South Dakota ..Vermillon. S. Dak. 283 

W EA PS Borough of North Plainfield. 
North Plainfield. N. J. 286 

WEAN Shepard Co. Providence, R. I. 273 
WEAO Ohio State University Columbus. Ohio 360 
WEAP Mobile Radio Co. Mobile. Ala. 360 
WEAR Evening News Publishing Co Baltimore, Md. 261 

W EAU Davidson Bros. Co. Sioux City, Iowa 360 

WEAP Iris Tweeter Houston, Tex. 360 
WEB Benwood Co. St. Louis. Mo. 273 

WEBH Edgewater Beach Hotel Co Chicago. Ill. 360 

WEV Hurlburt-Spill Electrical Co Houston, Texas 263 

W EW St. Louis University St. Louis, Mo. 280 

W FAA Dallas News and Dallis Journal-Dallas, Tex. 476 

W FAB Carl F. Wocso Syracuse, N. Y. 234 

W FAM Times Publishing Co St. Cloud, Minn. 273 

W FAH Electric Supply Co Port Arthur. Tex. 236 

W FAN Hutchinson Elec. Service Co., Hutchinson, Minn. 360 

W FAY University of Nebraska Lincoln. Nebr. 275 

W FI Strawbridge & Clothier Philadelphia, Pa. 395 

W GAL Lancaster Elec. Sup. & Const. Co., Lancaster, Pa. 248 

WGAN Cedl E. Lloyd Pensacola, Fla. 360 

W GAQ W. G. Patterson Shreveport, La. 252 

W G AW Ernest C. Albright Altoona, Pa. 261 

W GAZ South Bend Tribune. _ South Bend, Ind. 360 

W G I American Radio and Research Corporation, 
Medford Hillside, Mass. 360 

W G L Thomas F. J. Howlett Philadelphia. Pa. 360 

WGN Chicago Radio Laboratory Chicago, Ill. 448 

W G R Federal Tel. & Tel. Co Buffalo, N. Y. 319 

WGY General Electric Co Schenectady, N. Y. 380 

W H A University of Wisconsin Madison, Wis. 360 

W HAA State University of Imva Iowa City, Iowa 484 

W H A D Marquette University Milwaukee, Ris. 280 

W HAG University of Cincinnati Cincinnati. Ohio 222 

WHAM Hafer Supply Co Joplin, Mo. 283 

W HAK Roberts Hardware Co Clarksburg, W. Va. 258 

WHAM University of Rochester (Eastman School of 
Music), Rochester. N. Y. 283 

WHAR Seaside House Atlantic City, N. J. 275 

W HAS Courier- Journal and Louisville Times, 
Louisville. Ky. 400 

W H AV Wilmington Elec. Spec. Co....Wilmington, Del. 360 

W H AZ Rensselaer Polytechnic Institute....Troy, N. Y. 380 

W H B Sweeney School Co Kansas City, Mo. 411 

W H K Radlovox Co. Cleveland, Ohlo 283 

W H N George Schubd New York, N. Y. 360 

WIAB Art A. Johnson's Garage Rockford, III. 252 

W IAC Galveston Tribune Galveston, Tex. 360 

WIAD Howard R. Miller Philadelphia. Pa. 254 
WIAK Journal- Stockman Co. Omaha, Nebr. 278 

WI AO School of Engineering of Milwaukee. 
Milwaukee, Wisc. 246 

WIAQ Chronicle Publishing Co Marion, Ind. 226 

W IAS Home Electric Co Burlington, Iowa 283 

W I K R. &. L. Electric Co McKeesport, Pa. 234 

W I L Continental Elec'l Supply Co., Washington. D. C. 360 

W I P Gimbel Bros. Philadelphia, Pa. 509 

W1 AD Jackson's Radio Eng'g Laboratories.. Waco, Tex. 360 

W1 AG Norfolk Dairy News Norfolk, Nebr. 283 

W1 A K Clifford L. White 
WJAM D. M. Perham 
W1 AN Peoria Star 
WJAQ Capper Publications 

Greentown, Ind. 254 

Cedar Rapids, Iowa 268 

Peoria, III. 280 
Topeka, Kans. 360 

W1 AR The Outlet Co. Providence, R, I. 360 
W1AS Pittsburgh Radio Supply House. Pittsburgh. Pa. 286 

W 1 AX Union Trust Co Cleveland, Ohio 390 

W 1 D Denison University Granville, Ohio 229 

W J Y Radio Corporation of America, New York, N. Y. 405 

W1Z )radio Corporation of America, New York. N. Y. 455 
WKAA It. F. Paar Cedar Rapide, Iowa 278 

W KAD Charles Looff (Crescent Park), 
Providence, R. I. 240 E. 

W KAF W. S. Radio Supply Co Wichita Falls, Tex. 380 

W KAN United Battery Service Co....Montgomery, Ala. 226 

W KAP Dutee W. Flint Cranston, R. I. 360 

W KAQ Radio Corporation of Porto Rico San Juan, P. R. 360 

W KAR Michigan Agri. College, East Lansing, Mich. 280 

W KAV Laconia Radio Club Laconie, N. H, 254 

W KY WRY Radio Shop Oklahoma, Okla. 360 

W LAG Cutting & Washington Fadoo Corporation, 
Minneapolis. Minn. 417 

WLAH Samuel Woodworth Syracuse, N. Y. 234 

WLAL Naylor Electrical Co. Tulsa. Okla 360 

w LAP W. V. Jordon Louisville, KY. 360 

W LAG Arthur E. Schilling Kalamazoo, Mich. 783 

W LA V Electric Shop Pensacola, Fla. 254 

W LAW Police Dept.. City of N. Y.-New York. N. Y. 360 

W LAX Putnam Electric Co Greencastle, Ind. 231 

WLB University of Minnesota Minneapolis. Minn. 360 

WLBL 
WLW 
WMAC 
WMAF 
WMAH 
WMAK 
WMAL 
WMAO 
WMAV 
WMAY 
WMC 
WMU 
WNAC 
WNAD 
WNAL 
WNAP 
WNAR 
WNAT 
WNAW 
WNAX 
WNYC 
WOAC 
WOAE 
WOAF 
WOAG 
WOAH 
WOAI 
WOAN 
WOAD 
WOAT 
WOAV 
WOAW 
WOAX 
WOC 
W01 
WOO 
WOQ 
WOR 
WOS 
W PA B 

WPAC 
WPAI 
WPAK 

WPAL 
W PA M 

WPAU 
WPAZ 
W QAA 
WQAC 
WQAE 
WQAF 

Wisconsin Dept. of Markets.. Stevens Point, Wis. 
Crosley Manufacturing Co Cindnnatl, Ohio 
Clive B. Meredith Cazenovla, N. Y. 
Round Hills Radio Corp Dartmouth, Mua. 
General Supply Co Lincoln, Nebr. 
Norton Laboratories Lockport, N. Y. 

Trenton Hardware Co Trenton, N. J. 
Chicago Daily News Chicago, Ill. 
Alabama Polytechnic Instituto....Aubum, Ala. 
Kingshighway Preshy. Church, St. Louis, Mo. 
Commercial Appeal Memphis, Tenn. 
Doubleday -Hill Electric Co., Washington, D. C. 
Shepard Stores Boston. Mass. 
University of Oklahoma 
R. J. Rockwell 
Wittenberg College 
C. C. Rhodes 

Norman, Okla 
Omaha, Nebr. 

Springfield. Ohio 
Butler, Mo. 

Lenning Brothers Co. Philadelphia, Pa. 
Henry Kunzman. ...Box 187, Fort Monroe, Va. 

Dakota Radio Apparatus Co.. Yankton, S. Dale. 

Municipality of New York Now York City 
Page Organ Co. (H. P. Maus) Lima. Ohio 
Midland College Fremont. Nebr. 
Tyler Commercial College Tyler, Tea. 

Apollo Theater Belvidere, Ill. 
Palmetto Radio Corporation....Charleston, S. C. 

Southern Equipment Co Sen Antonio, Tea. 
James D. Vaughn Lawrenceburg, Tenn. 
Lyradion Mfg. Co Mishawaka, Ind. 
Boyd M. Hemp Wilmington, Del. 
Pennsylvania Nat. Guard, 112th Inf...Erie. Pa. 
Woodmen of the World Omaha, Nebr. 
Franklyn J. Wolff Trenton, N. J. 
Palmer School of Chiropractic..Davenport, Iowa 
Iowa State College Ames, Iowa 
John \Vanamaker Philadelphia. Pa. 
Western Radio Co Kansas City, Mo. 
L. Bamberger & Co Newark, N. J. 
Missouri State Market's Bu., Jefferson City, Mo. 
Pennsylvania State College...State College, Pa. 
Donaldson Co. Okmulgee, Okla.. 
Doolittle Radio Corp New Haven, Conn. 
North Dakota Agricultural College, 

Agricultural College, N. D. 283 

Avery & Loeb Electric Co Columbus, Ohio 286 
Auerbach & Guette) Topeka, Kans. 360 

Concordia College Moorehead, Minn. 286 

John R. Koch Charleston, W. Va. 273 

Horace A. Beale, Jr Parkesburg, Pa. 360 

E. B. Gish Amarillo, Texas 234 

Moore Radio News Station Springfield, Vt. 275 
Sandusky Register Sandusky. Ohio 240 

423 

281 

360 
254 

273 
256 

448 

250 
280 

500 
261 

278 
360 

266 
275 
231 

360 
360 
244 

526 
266 

280 

360 
273 
360 

385 
360 
360 
360 
242 

526 

240 
484 
360 

509 
360 
405 
441 

283 
330 
268 

WQAL Coles County Tele. & Teleg. Co., Mattoon. Ill. 258 
WQAM Electrical Equipment Co Miami, Fla. 283 
WQAN Scranton Times Scranton, Pa 280 
WQAO Canary Baptist Church New York, N. Y. 360 
WQAQ W. Texas Radio Co. (Abilene Dairy Reporter). 

Abilene, Texas 360 
WQAS Prince- Walter Co Lowell. Mass. 266 
WQAX Radio Equipment Co Peoria, Ill. 248 
WQJ Calumet Rainbow Broadcasting Co., Chicago, Ill. 
WRAF The Radio Club Laporte, Ind. 224 
WRAL Northern States Power Co., St. Croix Falls, Wis. 248 
W RAM Lombard College Galesburg, IR. 244 
WRAN Black Hawk Electrical Co Waterloo, Iowa 236 
WRAO St. Louis Radio Service Co St. Louis, Mo. 360 
WRAV Antioch College Yellow Springs, Ohio 242 
WRAW Avenue Radio Shop Reading, Pa. 238 
WRAX Flexon's Garage Gloucester City, N, J. 268 
WRC Radio Corporation of America. Washington, D. C. 469 
W R K Boron Bros. Electrical Co Hamilton, Ohio 360 
WRL Union College Schenectady, N. Y. 360 
W R M University of Illinois Urbana, Ili. 360 
W R R City of Dallas, Police and Fire Signal Dept., 

Dallas. Texas 360 
W R W Tarrytown Radio Res'ch Lab., Tarrytown, N. Y. 273 
WSAB Southeast Missouri State Teachers College. 

Cape Girardeau, Mo. 360 

WSAC Clemson Agricultural Col., Clemson College, S. C. 360 

WSAD J. A. Foster Co Providence, R. I. 261 

WSAI United States Playing Card Co.. Cincinnati, O. 309 

WSAI Grove City College Grove City. Pa. 360 
WSAN Allentown Radio Club Allentown, Pa 229 

WSAP Seventh Day Adventist Temple N Y. City 263 
WSAR Doughty & Welch Elec. Co Fall River, Mass. 254 

WSAY fort Chester Chamber of Commerce. 
Port Chester. N. Y. 233 

WSAZ Chase Electric Shop Pomeroy, Ohio 258 

WSB Atlanta Journal Atlanta, Ga. 429 
WSL J. & M. Electrical Co Utica, N. Y. 273 

WSY Alabama Power Co. Birmingham, Ala. 360 
WTAC Penn Traffic Co. Johnstown, Pa. 275 
WTAF Louis J. Gallo New Orleans, La. 268 
WTAG Kern Music Co Providence, R. I. 258 
WTA1 The Radio Shop Portland, Me. 236 
WTAL Toledo Radio & Electric Co Toledo. Ohio 252 
WTAM Willard Storage Battery Co Cleveland. Ohio 390 
WTAP Cambridge Radio & Electric Co Cambridge, Ill. 242 
W TAG S. H. Van Gorden & Son Osseo. Wis. 254 
WTA R Reliance Electric Co Norfolk, Va. 280 
WTAS Charles E. Erbsteln Elgin, Ill. 286 
WTAT Edison Electric Illuminating Co., Boston, Mass. 244 
WTAU Rugg Battery & Electric Co..Tecumseh, Nebr. 242 
WTAW Agricultural and Mechanical College of Texas, 

College Station, Tex. 280 SOT 
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WTAX Williams Hardware Co Streator, Ill. 231 

WTAY Oak Leaves Broadcasting Station. 
Oak Park. Ill. 283 

WTAZ Thomas J. McGuire Lambertville, N. J. 283 

WTG Kansas State Agricultural College, 
31anhattan, Kans. 273 

WWAB Hoenig. Swern & Co Trenton. N. J. 226 

WWAD Wright & Wright (Inc.) Philadelphia, Pa. 360 

W W AE Lawrence J. Crowley Joliet. III. 227 

WWAO Michigan College of Mines....Houghton. Mich. 244 
WW I Ford Motor Co. Dearborn. Mich. 273 
WW1 Detroit News Detroit, Mich. 517 

WWL Loyola University New Orleans, La. 280 

Canadian Stations 
CKLC Wilkinson Electric Co., Ltd Calgary, Alta. 
CJCD T. Eaton Co.. Ltd. Toronto, Ont. 
CFCU Jack V. Elliot, Ltd. Hamilton. Ont. 
CFLC Chas. Guy Hunter London, Ont. 
CHCS The Hamilton Spectator Hamilton. Ont. 
CHYC Northern Electric Co.. Ltd Montreal, P. Q. 341 

CFCF Marconi W. T. Co. of Can., Ltd.. Montreal. P. Q...440 
CKCO Dr. G. M. Geldert Ottawa, Ont. 400 
CH NC Toronto Radio Research Society, Toronto, Ont. 350 

CKCH Canadian National Railways Ottawa Ont. 435 
CJCM J. L. Philippe Landry Mont Joli, P. Q. 312 
CHXC J. R. Booth. Jr Ottawa. Ont. 435 

CHCE Western Canada Radio Supply. Victoria, B. C. 400 

CKY Manitoba Telephone System.. _Winnipeg, Man. 450 
CKCD Vancouver Daily Province Vancouver, B. C. 410 
CFCA Star Publishing & Printing Co., Toronto, Ont. 400 
CFAC The Calgary Herald Calgary, Alta. 430 

CKAC La Presse Publishing Co.. Ltd., Montreal, P. Q. 430 

CFCH Abitibi Power & Paper Co Ltd., 
Iroquois Falls, Ont. 400 

The News Record Kitchener, Ont. 295 

London Free Press Printing Co , Ltd.. 
London, Ont. 

Queen's University Kingston, Ont. 
Radio Specialties, Ltd Vancouver, B. C. 

Sparks Company Nanaimo, B. C. 

The Edmonton Journal. Ltd Edmmuon, Alta. 
Radio Supply Co., Ltd Edmonton, Alta. 
Sprott Shaw Radio Co Vancouver, B. C. 

Centennial Methodist Church Victoria, B. C. 

The Evening Telegram Toronto, Ont. 
Victor Wentworth Odium Vancouver, B. C. 

400 
410 

410 
430 

410 

CJCF 
CJGC 

CFRC 
CFCQ 
CFDC 
C1CA 
CFCK 
C10E 
CFCL 
C1SC 
CFYC 
CFXC 
CKCI 
CFQC 
CH BC 

2L0 
SIT 
SWA 
6BM 
UY 
5140 
5SC 
2B0 
6SL 

YN 
FL 
ESP 

8AI 

PWX 
2D W 

MB 
20K 
28Y 
2CX 
2EV 
27W 
2HC 
21.6 

2KD 
2MN 
2MG 
210 
2KP 
2HS 
20L 
2W W 
5EV 
6KW 
6 K1 

5EV 
6DW 
6BY 
6AZ 
6EV 
7A2 
7BY 
8AZ 
8BY 
8FU 
8DW 
8EV 

430 
450 
450 
430 
450 
410 
400 
400 
430 
400 

Westminster Trust Co...New Westminster, B. C. 440 

Le "Solid" Limitee Quebec. P. Q. 295 

The Electrio Shop, Ltd Saskatoon, Sask. 400 
The Albertan Publishing Co Calgary. Alta. 410 

British Stations 
London 365 

Birmingham 475 

Cardiff 350 

Bournemouth 386 
Manchester 375 

Newcastle 400 
Glasgow 420 

Aberdeen 495 

Sheffield (relay station) 303 

French Stations 
Lyon 
Paris (Eiffel Tower) 
Paris 
Paris 

Cuban Stations 

740 
2 600 

450 
1780 

Cuban Telephone Co Habana 400 
Pedro Zayas Habana 300 

Alberto S. de Bustamante Habana 240 
Marto Garcia Vélez Habana 360 
Frederick W. Gorton Habana 260 
Frederick W Borton Habana 320 
Westinghouse Elec. Co Habana 220 
Roberto E. Ramirez Habana 230 
Heraldo de Cuba Habana 275 
Luis Casas Habana 250 

E. Sanchez de Fuentes Habana 350 

Fausto Simon Habana 270 

Manuel G. Salas Habana 280 

Raul Pérez Falcon Habana 150 

Alvaro Daza Habana 200 

Julio Power Habana 180 

Oscar Collado Habana 290 

Amadeo Saenz Habana 210 

Leopold V. Figueroa Colon 360 
Frank II. Jones Tulnueu 340 
Frank II. Jones Tuinucu 275 
Leopoldo V. Figueroa Colon 380 
Eduardo Terry Cienfuegos 225 
José Ganduxe Cienfuegos 300 
Valentin Ulivarrl Cienfuegos 200 

Josefa Alvarez Caibarién 225 

Pedro Nogueras Camaguey 225 
Salvador Blonde Camaguey 350 
Alfredo Broocks Santiago de Cuba 240 
Alberto Ravelo Santiago de Cuba 250 
Andrés Vinnet Santiago de Cuba 225 
Pedro C. Andua Santiago de Cuba 275 
Eduardo Mateos Santiago de Cuba 180 

Juan F. Chiba. Santiago de Cuba 260 
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INFORMATION DESK 

CONDUCTED BY R. A. BRADLEY 
Due to the great volume of correspondence which this department entails, we are forced to remind our readers on the following points. Be sure to 

inclose a self- addressed stamped envelope with your questions. Make your questions clear and concise. If you wish information on your set, please 
inclose a rough sketch of hook -up if possible. Do not ask us to tell you how far your set will receive or how far any set should receive. It is im- 
possible to answer this question as there are too many things which enter into distance reception and too many variable elements to make a qualified 
statement. Please do not ask us to make comparisons between different makes of apparatus or sets. We printed in the Information Desk for May 
what we termed an ideal letter. If you wish immediate response to your inquiries, follow the general outline of this letter. 

IN the August issue of THE WIRELESS AGE 
the list of materials for the construction of 

the Super -tone Amplifier was omitted. As 
it is very important to use the proper ma- 
terials in constructing this amplifier we are 
printing here the list as it should have ap- 
peared. 

List of Materials for the Super -Tone 
Amplifier 

One 7" x 18" bakelite panel. 
One 12%" x 2" binding post strip, bakelite. 
Two Pacent double circuit filament lighting 

jacks. 
One Pacent single circuit filament lighting 

jack. 
One pair Como push -pull amplifying trans- 

formers. 
Nine Eby binding posts. 
Five NaAld de luxe sockets. 
Three Fil- Ko- Stats. 
Two Daven Resisto Couplers complete. 
One Daven grid leak and grid condenser 

mounting. 
One 12" x 18" baseboard. 
Two Quinby large size aluminum frames. 
Fourteen lengths of Essex Skwarefiex Bus 

Bar. 

Mr. P. Tilman, Cleveland, Ohio, writes 
concerning the "D" coil receiver. "The 
diagram for the 'D' coil receiver did not 
show where the negative of the 'B' battery 
was to be connected. I would like to know 
also if I could use the No. 65 audio -fre- 
quency transformers made by the Federal 
Tel. & Tel. Co. in place of those mentioned." 

The positive of the "A" battery is also 
the binding post for the negative of the "B" 
battery as in most amplifying circuits. It 
is perfectly possible to use an additional 
binding post for the negative "B" battery 
but it simplifies matters to use the "A" 
for both. The transformers which you men- 
tioned can be used very successfully on this 
receiver. 

M. E. H. Cunningham, Boston, Mass., 
asks: "What steps may be taken to prevent 
interference from a small house lighting 
plant located near the receiver?" 

You will have considerable trouble in 
eliminating the disturbances set up by the 
lighting installation if the receiver is sit- 
uated near the engine. Interference due 
to sparking at the commutator of the dyna- 
mo can often be eliminated by the use of a 
counterpoise instead of by the usual ground 
connection. You may also find it to advan- 
tage to connect a large condenser, one or 
two mfd. across the brushes of the machine. 

Radiation from the ignition system of an en- 
gine can often be suppressed by encasing the 
high voltage wiring in metal braid. This 
metal braid should then be connected to the 
frame of the engine or grounded in some 
other fashion. 

Mr. Harry W. Trott, of Cleveland, Ohio, 
writes: "I have a Harkness Reflex, one 
tube with crystal which is doing very good 
work. Will you please give me a diagram 
for the addition of one stage of amplifica- 
tion, audio frequency!" 

The diagram for this is shown here. The 
only apparatus necessary to make the change 
includes one transformer, one tube socket, 
rheostat and an additional tube. Be sure 
not to leave out the .001 mfd. condenser 

caused by coupling the stages through stray 
capacity in the leads or through the in- 
herent resistance of the "B" battery which, 
of course, is connected to the plate circuits 
of both steps. This latter coupling is the 
most frequent cause of audio-frequency os- 
cillations and can generally be remedied by 
connecting a 2 mfd. condenser across the 
"B" battery. If the two transformers be 
moved further apart this will also help in 
eliminating the whistle. 

Mr. Herman Reisman of New York City, 
wishes to know which we would recommend 
for use with a "D" coil receiver, 201Á's in 
the amplifier and a UV -200 in the detector 
or all 201A's. 

Harkness reflex circuit with one stage of a. f. 

across the primary of the added audio-fre- 
quency transformer. This is absolutely neces- 
sary to by -pass the necessary radio- frequency 
currents from the plate of the first tube 
past the transformer instead of through the 
high resistance windings. 

Mr. M. L. Lyon of Santiago, Cal., is 
troubled with a persistent whistling noise in 
his receiver. He uses a regenerative detector 
and two stages of audio -frequency amplifica- 
tion. 

The fact that the pitch of the whistling is 
in any way affected by the tuning of the re- 
ceiver indicates that it is due to oscillation 
of the amplifier tubes. This oscillation is 

71 

We believe that it would be more satis- 
factory to use the UV- 201A's throughout 
as this will considerably lessen your filament 
drain. Using the UV -200 the total drain 
from your "A" battery will be two amperes 
and from your "B" battery 34 milliamperes. 
Using all 201A's the "A" battery drain will 
be only PA amperes and from the "B" bat- 
tery only 28 milliamperes. This was found 
to be true by actual test in our laboratories. 
Mr. Reisman goes on to ask if 23 -plate .0005 
mfd. variable condensers can be substituted 
for the .001 mfd. as suggested. The 23 -plate 
variable condensers will tune to the entire 
broadcasting waveband and even the .0005 
mfd. 13 -plate condensers can be used pro- 
viding the number of turns is changed to 12 
in the primary and 60 in the secondary. 
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1 ;151 :\\/17N\N 
ELECT R-I CAL E QU I I' MENT 

v 
Announcing the 6 -D Receiver 

TYPE 6 -D embodies the most modern developments 
n radio engineering, together with unusual design 

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

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

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

SPECIFIC:ITIONS 

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

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

Batteries: Either storage or dry -cells. 

Cables: Complete set supplied for "A" 
and "B" batteries. 

Wave lengths: zoo to 60o meters, 
with uniform efficiency of reception. 

Aerial: 75 to tzs feet, single wire. 

Panel: Aluminum, with attractive 

ande, Without Tubes 
and Batteries, $125.00 

EISEMANN MAGNETO CORPORATION 

crystal black finish. A perfect body 
capacity shield. 

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

Rheostats: Adequate resistance for all 
standard base commercial tubes. 

Condensers: Single bearing, low leak- 
age losses. 

Sockets : Suspended on cushion springs 
which absorb vibrations. 

Cabinet: Mahogany, with distinctive 
lines and high finish. Ample space pro- 
vided for "B" batteries. 

-1 1 r r For Sale by 
Reliable Dealers 

General 
onT o-O 1 .r 

Offices : 165 Broadway , New York 
.rAN FR.AN CIJCO CHICA.G 
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Information Desk 
(Continued from page 71) 

Mr. R. E. Cochran writes: "Having no- 
ticed on the market a device which enables 
one to use the house current in place of 
B' battery I would like to know if you can 

supply me with a circuit and list of parts 
needed to construct this which will eliminate 
the very pronounced hum which is present in 
all lighting circuits." 

A device has recently been brought out 
by the Sabin Electrical Products Co. and 
was written up in the July issue of THE 
WIRELESS AGE which can be used either 
with direct current or alternating current. 
It is quite impossible for the layman to build 
such a converter as it requires certain thermo 
elements which are quite out of the ken of 
the average person. We would advise the 
purchase of such an instrument rather than 
the attempt to personally make one. Inci- 
dentally it might be stated that this device 
has proven satisfactory. 

Mr. B. A. Farrell of Atlantic City, N. J., 
writes: "After reading your last issue I 
see that it is possible to connect several 
apartments with one receiving set. I would 
like very much to get information pertaining 
to this together with .oiring diagrams." 

We are reprinting here a circuit diagram 
which appeared in the June issue of THE 
WIRELESS AGE representing the use of one 
radio set to furnish entertainment to several 
rooms and which can be elaborated to fur- 
nish a whole apartment house. 

Mr. W. J. Haas of Zion, Ill., writes: 
"Will you please send me detailed diagram 
of the panel layouts for the `D' coil re- 
ceiver which was published in the June issue 
of THE WIRELESS AGE." 

in the October issue of this magazine 
there will be reprinted the circuit diagram 
t f the "D" coil receiver together with a 
panel layout for drilling the holes and 
the placing of the instruments. The "D" 
coil receiver has met with such unprece- 
dented favor among} our readers that we feel 
obliged to run another descriptive article 
on what the receiver has done. Several 
new ideas on the tuning of the receiver and 
little hints which our readers have sent us 
will be incorporated with this article. 

Walter G. Bailey, Bremerton, Washington 
writes of his experience with the "D" coil 
receiver. "I find upon calibration of my set 
that it tunes from 435 meters to 800 meters. 
I have not changed it as yet as I thought I 
would write you ane4 get your opinion of it. 
I have tried it out upon an outside aerial 
100 feet long." 

It seems incredible that your wavelength 
range should be from 435 meters to 800 

C meters. If the coils were wound correctly, 

When writing to advertisers please mention THE WIRELESS AGE 
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ance , Q.le" - - 
: . WDAIt-P1tQ,ADELPQIA-390, 

1 
.38.08 P. Y. -Arcadia - Concert Orchletra: 

*roan recital. 
5.00 P. M.- Arcadia Concert Orchestra. 
5.15 P. M. -nauta munte. 
1.30 P. M.-Dream Daddy. 
a.00 P:8f.-- F'tieetrtna Choir and aetelata. 

10.00 P. M. -Features from I'Sr'e Theatre. 
WDAP- H.1VVAR fITY-Ili. 

1.80 P. M.-Musical Protean'. 
1400 P.M.-Dance p satiate and comed/. 
1.45 A. 111 -Nis i sewk Pron. 9o . Bann- 

ers 

PWX-- HAVANA ,CUBA 400 
7:30 P. M.- Bedtime story for 

Ultradyne Kit 
Consists of I type "A" Ultraformer, 3 

type "B" Ultraformers, 1 Tuning Coil. 
1 Oscillator Coil, 4 matched feed Con - 
densers. 
The Lltreformers are new improved long 
wave radio frequency transformers. special- 
ly designed by It. E. Lacault. Consulting 
Engineer of this company and Inventor of 
the Ultradyne. 
To protect the public. Mr. Lacault'e per- 
sonal monogram seal (R. E. L.) L placed 
on all genuine Ultraformers. Ultra - 
formen are guaranteed so long as thin 
seal remains unbroken. 

$26.00 

]loto rl l:mbsii at din. BpringflP 
I 7.i 1. M.-k'nntb :Vlaht at tltt ]]ntel n- 

bnll eladio: pmgram to be anuou d 0)' 
. In HI 

70. ., I I,yi.aurilla BaillaMeon, 
an -Ime, bary- 

q. Elí; ÿrqpu 
WOK taw Mete 

6:41 P. M- Alabama rte: 
etrummtal es -te ..a 
of Professor 

3:3o P. M.- Continua, 
Anna Harwig. so 
Rosary. "Sat ., 
leaf Cln cr." 

87G P. 11. --FIs 

8.4í.a 

under direction 
tt 

h 
of program by I 

U. prob rat .. -. "The 

be by Lillian Dell. ¡ 

Ede while You Dilw"-I 
"E,111, 4497. Mrtera). __ I 

4110 P -Bob Prldkla'a Clifford Lndge 
Or 

M.-Marloda ruliertgn relnraara 
:.prtno, uny Y,c.nor I 

iangranl-Hot M 711wr" lc'nr.r,atW 
"'rh0 Giraffe- tK 

na . 

: 

et); "T( 1'o One 
G'er Starnes Me." 

+) P. M-M'llilam P. Sweeney, ha room.. I 

:rlunpanl'Rbmen'afnlfmd 
T. Barr. 

yl P.. M - program und.r 
. .. 1 . . r. 

Send for the 33 -page illustrated book 
giving latest authentic information on 
drilling. wiring, assembling and tuning 
8 and 8 tube Ultradyne Receivers. / 

50c 

i 

A Dominating feature 
An Ultradyne receiver operating in New York City easily 
tunes out the powerful broadcasting of WOR, Newark, N. J. 
-405 meters and brings in WDAR, Philadelphia -395 
meters; PWX, Havana, Cuba -400 meters; WDAF, Kansas 
City -411 meters. 
Regardless of close similarity in wavelength, the Ultradyne 
selects any station within range - brings in broadcasting 
clearly, distinctly, faithfully. 
The "Modulation System" of radio reception is used exclu- 
sively in the Ultradyne. It is the latest achievement of R.E. 
Lacault, A.M.I.RE., Consulting Engineer of this company 
and formerly Radio Research Engineer with the French 
Signal Corps Research Laboratories. 
The "Modulation System" increases the sensitiveness of the 
Ultradyne over that of any known receiver. Weakest sig- 
nals are made to operate the loud speaker. 
In addition the Ultradyne incorporates every good feature 
of the famous Super -Heterodyne. 
Ultradyne performance is the envy of the radio industry 

Write for Descriptive Circular. 

ZILTR3DXPE 
á 

3UPER-HETERODYNE 
PHENIX RADIO CORPORATION 

3 -5 Beekman St. New York 

Front w of Home Built 8 -Tube ULTRADYNE Receiver 

When writing to advertisers please mention THE 
Vie 

WIRELESS AGE 
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that is, 10 in the primary and 40 turns in 
the secondary, we cannot understand how 
such a wavelength range could be had. At 
any rate the minimum wavelength would 
have been nearer 200 than 400. There must 
have been some mistake in the matter of 
winding turns on. If you have three 23- 
plate variable condensers handy, we would 
recommend that you substitute them for the 
.001 mfd. and see if this will bring your 
wavelength range down. In the diagram 
there was no post shown for the negative of 

the "B" battery. This should be connected 
to the positive "A." 

We would be interested to learn how your 
friend was able to calibrate this receiver 
from a buzzer signal on a wavemeter and 
yet when it is placed on an outside antenna 
it will not bring in signals. 

Another thing -a hundred foot antenna 

THE WIRELESS AGE 

is not quite enough for such a circuit with 
an untuned primary, particularly for distant 
reception. About fifty feet could be added 
to this without endangering the selectivity. 

Ur. H. F. Tyson writes that he has con- 
structed THE WIRELESS AGE "D" coil re- 
ceiver and substituted for the .001 tnfd. 
variable condensers the 23 -plate size, as he 
was unable to procure the former. What 
changes should be made in the windings of 
the coils? 

In order to tune from 220 to 550 meters 
with a 23 -plate condenser you should have 
about 50 turns in the secondary winding of 
each transformer or "D" coil. No change 
is necessary in the primary winding. Using 
50 turns on the secondary the receiver will 
then tune to your broadcast waveband with- 
out difficulty. 

Not a makeshift -but a real 
Loud Speaker with the famous 

'Manhattan Concert Modulator /1 

IT'S not a makeshift -it's not just a 
headset in a horn -but a real loud 

speaker that reproduces all radio pro- 
grams with excellent musical quality. 

The Manhattan Junior has a repro- 
ducing unit especially and correctly 
designed to operate the long air column 
of the horn. The diaphragm is large 
and heavy -firmly locked in place -no 
rubber is used. The permanent mag- 
net is extra large -and no batteries are 
required for operation. 

It has a Concert Modulator 
The Manhattan Junior is the only 

loud speaker in its price class to have 
that most necessary adjustment -the 
"Concert Modulator." By means of it, 
the instrument can be satisfactorily 
accommodated to set, tubes and the 
strength of "B" battery current, so that 
the best results can always be obtained. 
It also eliminates any possibility of 
"chattering" caused by overloading 
from powerful receiving sets. 

Hear the Manhattan Junior demonstrated at your 
nearest dealer -its musical qualities will astonish you. 

Made by the makers of the famous 
Red Seal Dry Batteries 

Manhattan Electrical Supply Company 
New York Chicago St. Louis San Francisco 

1anhottanjuniorff0 
A REAL LOUD SPEAKER WITH A CONCERT MODULATOR" 

When writing to 
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Bertram Heiser of Detroit, Michigan, says 
that "I can get no results from my receiver 
until the third condenser is placed at five 
degrees or less. Then there is heard a con - 
stant oscillation such as is given off by a 
regenerative receiver. I have checked over 
the diagram several tintes but can find 
nothing wrong unless it be wrong connec- 
tions in the astatic transformers." 

The astatic transformers should be so 
placed in respect to each other that the 
cross windings through their diameter are 
in a straight line and parallel to the panel. 
Unless they are in this position the fields do 
not oppose each other and consequently 
there is intertransformer and interstage 
coupling, producing uncontrollable oscilla- 
tion. We advise this change and if neces- 
sary the reduction of the "B" battery volt- 
age on the radio -frequency amplifier. Be 
sure that the minus "B" is connected to the 
positive "A" for best results. 

Elsner G. Jayne of Providence, R. I. 
writes: "Following the instructions in the 
June issue of THE WIRELESS AGE I con- 
structed the .Mcllvaia receiver. There is 
evidently something tcrong in my connec- 
tion as I have been only able to hear KDKA 
in Pittsburgh and WGY in Schenectady. I 
used Radiotron UV -201A tubes in the ampli- 
fier and UV -200 in the detector. Will a 
UV -201A in the detector also be of any 
benefit?" 

The reason you do not hear more stations 
with this receiver is probably due to your 
inexperience in tuning. Your reception of 
Pittsburgh alone' proves that the set is 
working properly. A UV -200 in the detec- 
tor socket will probably prove more sensi- 
tive than a UV -20I A, and we would rec- 
ommend it if storage battery consumption 
means nothing to you. By using five 
UV- 201A's the drain from your "A" bat- 
tery is about j= that of four UV- 201A's and 
a UV-200. 

Correction 

ASTATEMENT made in these columns 
in the August issue that the WD-11's and 

W1)-12's were not designed for radio fre- 
quency amplification and therefore cannot 
be expected to do this well was somewhat 
misleading. This may have applied to the 
old type because of the internal capacity of 
the tube. The present models, with the 
small 4 -wire press and the moulded base, 
have a low inter -electrode capacity and are 
just as satisfactory for radio- frequency 
amplification as for audio. 

Radio Shows 
THE New England Exposition Service 

Co. of 1% Worthington St., Springfield, 
Mass., are promoting two radio shows to be 
held this Fall, one in Hartford, Conn., and 
one in Springfield, Mass. 

Mr. J. P. McMahon the general manager 
of these two shows who is co- operating with 
the Radio Dealers' Association in each city 
has announced the date of these shows as 
follows : 

Oct. 4th to 11th -Hartford, Conn., at Foot 
Guard Hall. 

Oct. 27th to Nov. 1st -Springfield, Mass., 
at the Auditorium. 

advertisers please mention THE WIRELESS AGE 
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The ARISTOCRAT 
OF AMPLIFIERS 
Quality in Radio is No Less 
Marked Than Quality in 
People. The Resistance 
Coupled Amplifier is a Qual- 
ity Product. 

DAVEN COMPLETE 
AMPLIFIER KIT 

3 -stage $13.50 
4 -stage 17.00 

KITS without sockets and 
condensers 

3 -stage $8.50 
4 -stage 11.00 

Read "RESISTORS, 
THEIR PRACTICAL AP- 
PLICATION IN RADIO 

RECEPTION." 

By Zeh Bouck. 

Price ... 15c 

Also read, "THE HOW 
\ND WHY OF RESIS- 
T.\NCE COUPLED AM- 

PLIFICATION." 
Price 10c 

These booklets may be ob- 
tained from your dealer. 

DAVEN RADIO CORP. 
"Resistor Specialists" 

lICampbell St., Newark, N. J. 
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Look at 
that 

Finish! 

And the High Gloss is Everlasting 

MANUFACTURERS 
Manufacturers who desire 
to build quality into their 
products and who insist 
on speed and economy in 
their plants should write 
to nearest office for com- 
plete information on 
Spaulding Bakelite -Du- 
resto. 

Sales Offices- Warehouses 

New York -Chicago 
Philadelphia -Boston 

Los Angeles -San Francisco 

A beautiful black, high gloss finish is but one of the 
superior features Spaulding Bakelite - Duresto panels 
can offer you. 

Bakelite -Duresto panels drill and engrave easily with- 
out chipping. Will not warp, shrink or split. Highest 
in dielectric strength. The best that money can buy. 
Insist on Spaulding Bakelite -Duresto. Your dealer 
will cut and drill it for you. 

Write for descriptive circular 

SPAULDING FIBRE COMPANY, Inc. 
Tonawanda New York 

BAKELITE-DURESTO 
Panels - Sheets -Tubes e, Rods 

VACUUM TUBES 
In Wireless Communication 

By ELMER E. BUCHER 
The best text book on the market devoted solely to the various applications of the Oscillation Valve 

Price, $1.75 

THE WIRELESS PRESS, INC. 
326 BROADWAY NEW YORK 
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The Second Shot ? 
(Continued from page 33) 

fense, I could have got you off, per- 
haps." 

"But I didn't fire a shot. There was 
no second shot," persisted the prisoner 
doggedly. 

So matters stood at the beginning 
of the week before the date set for 
Lewis's trial. Public interest had al- 
ready lost its keenest edge. His con- 
viction was a foregone conclusion. 

Then another bombshell was burst, 
right in the district attorney's office 
and under that officer's very nose. A 
clerk entered the district attorney's 
private office and said, "There's a nut 
out here says he's got some new evi- 

THE WIRELESS AGE 

dence in the Dunellin murder. Says 
he's got to see you." 

"Oh, very well," sighed the district 
attorney. "Show him in." 

"Nuts" were a part of his daily 
routine, but then, you never could tell. 

A ruddy -faced middle -aged man of 
the traveling salesman type entered. 

"Name's Sayre," he announced. 
"Traveling for Kelly Bros., wholesale 
groceries, been out on my territory 
ever since the morning after Dunellin 
was shot. Just got back. Been hear- 
ing a lot about it today for first time. 
Don't read the papers much. I'm a 
radio fan. Get most of my news by 
radio. 

"Now, listen. Only one shot was 

Do You Want Improved Reception? 

12 plate $4.50 
23 plate $5.00 
35 plate $5.50 

\Ve guarantee you'll find in the 
Bremer -Tully "Lifetime" Condenser, 
more advanced features, more vital im- 
provements, more essential advantages 
than any other. 

No matter what circuit you're using 
this condenser will improve it. This 
product is electrically perfect and 
mechanically beyond comparison. The 
only low -loss condenser that gives real 
straight line wave length. Better and 
simpler tuning. 

Fxamine it at your dealer's. Write for 
2,1- point" folder; it gives the details. 

Bremer -Tully Leads Again 
With real low loss tuner 

This is the original Bremer -Tully product. 
already known as the first "tuner," but im- 
proved with the new B -T method of 
inductance winding and the new adjustable 
untuned primary which gives results here- 
tofore impossible. 
Low dielectric losses, windings supported 
with least possible insulation. 
Adjustable untuned primary successfully 
meets the great problem of the past -that 
of adapting a tuner to the various types of 
antennae, circuit requirements, and local 
receiving conditions. 
Adjustments permit greater selectivity or 
increased signal strength as desired. 
A new support providing either panel or 
base mounting. Single hole mounting can 
be used if desired. 
A new adjusted lubricated cone bearing. 
Binding Post connections -with tinned 
soldering lugs. 
Adjustable to any circuit requiring a tuner. 
Two types Broadcasting...215 -285 meters 
For Short Wave Work.... 60 -220 " 

Price $5.00 

"Better Tuning" (now in sixth edition) peeked 
with each tuner or sent on receipt of ten cents. 
Tens YOU why and shows you how. 
Complete instructions and diagrams for pragressire 
construction from Crystal to Reflex and Radio Fre- 
quency circuits. 

`Bremer -Tully Mfg. Co., 532 Canal St., Chicago 
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fired that night, and I can prove it." 
"If you can, you'll save Mr. Lewis's 

life," the district attorney said, still 
unimpressed. "But how ?" 

"Well, first, I heard that shot myself 
over the radio in my own home. I'd 
been sitting listening to the meeting 
all the evening. When the meeting 
closed I didn't get up for a while to 
shut ff my apparatus. I could hear 
the oices of the crowd goin' out, 
trampin' of feet and all, real plain. 
Then it got quiet, and pretty soon I 
heard two voices, couldn't hear what 
they said, but they was earnest. Then 
all of a sudden there was a loud crack 
in the horn like a pistol shot, just one. 
I thought it was something to do with 
the static and thought nothin' of it. 
But now I know it was that pistol of 
Dunellin's. Lewis had forgotten to 
turn off the radio when the meeting 
closed." 

The district attorney was interested 
at last, but still skeptical. 

"All very well as far as it goes," he 
agreed, "but you are only one wit- 
ness. We have five equally competent 
witnesses who swear they heard two 
reports. If you can prove them liars, 
I'll have the indictment of Lewis 
quashed at once." 

"Oh, they wasn't liars," Sayre in- 
terjected. "They heard two reports, 
all right. I can prove they did. But 
there was only one shot." 

"An echo, you mean? We proved 
there was no echo." 

"No, I don't mean an echo. Tell 
you what you do. You meet me in 
half an hour at the trolley stop where 
those witnesses heard the two reports. 
I know that spot, been getting my 
radio supplies at the little store there. 
Bring along an officer with a gun and 
blank cartridges." 

The district attorney finally agreed, 
impressed at last by the man's intel- 
ligence and earnestness. 

They met at the appointed place 
right at the curb opposite the corner 
of the little general store, where the 
Senator and his companions had stood 
when the shot was fired. Looking past 
the store door diagonally across the 
square they faced the theatre. 

"Now, Mr. District Attorney," 
Sayre directed, "I'm acquainted with 
the theatre management and made ar- 
rangements to have your man here go 
into the manager's office and fire a 
blank in front of the open window 
every time you wave to him." 

When the man was stationed the 
district attorney gave the signal. Two 
sharp reports came from the theatre. 
The district attorney looked non- 
plused. He tried it again, then again 
and again. 

"I wonder if he's firing two shots 
each time," he demanded. "Is this a 
hoax ?" 
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CONTINENTAL 
"NewYorks £ea 3ingg2aio Mouse" 

MME SYMBOL OF SERVICE Easily Sold and a good profit for you 

Radiola III -A and the Crosley 52 receivers are two 
of the leading low priced sets now in demand. Radio 
dealers have found that these sets sell easily -and 
bring in return real profits. 

Standard Receivers such as the popular Crosley 52 

and Radiola III -A are nationally advertised and dis- 
played. The manufacturers of these two receivers are 
spending time, effort and money to help dealers sell 
sets. Tie up with the worth while products and find 
out how easy it is to sell Radio the year around. 
Quick turnover always means profit. 

Wholesale Distributors only Radiola 

20142 -Q 

CONTINENTAL RADIO & ELECTRIC CORPN. 
15 Warren Street New York, U. S. A. 

Federal's Finest the Wonderful "Fifty- Nine" 
Users enthusiastically proclaim the Federal striving. It gives all the beauty of Federal 
-Fifty-Nine- as "Federal's Finest." The "Fifty- Tone, Selectivity and Distance Range, plus a 
Nine" represents the accomplishment of an simplicity of operation that opens the real 
ideal after over a quarter century's patient thrills of radio to novice and professional alike. 

FEDERAL TELEPHONE AND TELEGRAPH COMPANY 
BUFFALO, NEW YORK 
Boston New York Philadelphia 
Pittsburgh Chicago San Francisco 

Bridgeburg, Canada Look for this sign 

elit'litYíql 
e...... RADIO r.:e..: cOcrat 

Standard RAD I O Products 

Priced at $177 
With headphones. 

For loop reception (No. 61) 

$46 Extra 
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Get those Stations with 
the DURATRAN ! 

You can get them on your home -made set -even if 
you are handicapped by an indoor loop. You can 
get them clear and strong. Only one thing is 
needed - the right radio frequency transformer - 
the DURATRAN! 
Powerful ! The Duratran picks up all standard 
broadcasting wave lengths --not just a narrow band 
but the entire band of 225 to 550 meters. And am- 
plifies as much as 20 times. Yet the reception is 
clear, undistorted, full! 
Don't discard your one -tube regenerative set be- 
cause you can't get the distant stations. The 
Duratran. the wonderful radio -frequency trans- 
former, will bring them in. 

For real satisfaction use the Duratran $4.00 

Dubilier 
CONDENSER. AND RADIO CORPORATION 

H Super - 
Portable 

A six-tube 
radio set, com- 
pletely self -con- 

tained. Does not 
need to be opened 
to operate. Write 
today for full par- 

t ticulars and name 
of nearest dealer. 

ZENITH RADIO CORPORATION 
McCormick Building, Chicago 

(2oFTMASTP/Pe. 
Install this steel aerial mast for 

;greater range and better results. 
NEAT SUBSTANTIAL CONSTRUCTION. 
PRICE. Sys. PREPAID IP REMITTANCE IS SENT 

WITH ORDER -OTHERWISE C. O. D. 

S.W. HULL IS. C0.1048 EAST 79th STREET 
CLEVELAND, OHIO 

When writing 
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"No," Sayre assured him. "If he 
fired two shots you'd have heard four." 

''Well, what's the explanation ?" 
Sayre put on the air of a lecturer. 
"I read in my radio magazine a spell 

ago that a radio wave travels so fast 
it's practically instantaneous. But 
sound travels through the air only a 
little over a thousand feet a second. 
It's a good 1,500 feet from here to 
that theatre. In other words, if you 
stood here and listened to a sound at 
the theatre over the radio, you'd hear 
it a second quicker at least than it 
could reach you in the open air. Then 
when it reached you through the air 
you'd hear it again. 

"See that radio horn up there ?" 
Sayre pointed to a horn sticking out 

over the door of the little general 
store, right in line between them and 
the theatre. 

"They broadcast the mass meeting 
to an overflow here all the evening the 
night Dunellin was shot and the boss 
hadn't turned his horn off yet at the 
time of the shootin'. The first shot 
those witnesses of yours heard carne 
to them instantly over the radio. The 
second one that you're tryin' to pin on 
Lewis was the report of the same shot 
comin' on through the air by freight 
a second or so later." 

Within an hour the district attorney 
took steps to have the indictment of 
Martin Lewis quashed. 

Oscillation Controlled R. F. 
Receiver 

(Continued from page 54) 
wiring diagram exactly. Even with 
the expert builder of sets it is difficult 
and often impossible to determine the 
exact cause of trouble after the set 
has been wired up. If you already 
have a detector and two stage audio 
frequency amplifier that is available, it, 
of course, may be used in connection 
with this set and it will simplify con- 
struction very much. However, if you 
wish the complete set behind one panel 
the list of matgrials includes these 
parts. Do not use any shields in mak- 
ing this set as there is no need of pro- 
tection against body capacity effects. 
With these excellent condensers the 
need of any such shielding is obviated. 
Make all your connections firm and 
clean using great care that no solder- 
ing paste or flux spreads to any appa- 
ratus. Be sure also that your connec- 
tions are not "soldered" with paste in- 
stead of solder. Keep all the grid and 
plate wires well separated. When the 
set is completely wired connect up the 
batteries to the binding post on the 
terminal strip in the rear. 

ADJUSTMENT OF TRANSFORMER 
ANGLES 

The following procedure is neces- 
sary to determine the proper angle at 
which; the three radio frequency trans- 
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Understand Radio 
An 

2 Volumes 
31/4x5 Inches 

Flexible 
Leather Cover 

Fully Illustrated 
96 Pages In 
Each Book 

Price 2 Volumes 

$1.00 

Introduction to Radio 
For the Whole Family 

In Two Volumes -Handy Pocket Size 

FREE TO YOU 

ANSWERS YOUR QUESTIONS -Every novice in radio 
always asks the same questions: What is a radio wave? 
How is it made? How long does it take to get to me 
from the broadcasting station? Is there any difference 
between the dot and dash waves and the music waves? 
What is a condenser for? What is a variometer? What 
is the difference between a variocoupler and a loose 
coupler? How are the ear phones made? What does the 
crystal detector do? How does a vacuum tube work? 
What is the grid leak for? Is there any danger that my 
antenna will be struck by lightning? How can I tune my 
set to get the loudest signals? What is the difference 
between radio frequency and audio frequency? What is a 
potentiometer for and how does it differ from a rheostat? 
And scores of other questions. All are answered in this 
book. 

Make no mistake. This is a non -technical book. All 
who can read English can understand it. Funny how hard 
it is for an expert to talk shop so everyone can under- 
stand -there are a number of good technical books, but 
this is the best book we have ever seen of the hardest 
kind to do well. 

An introduction to Radio. That is just what it is. Mr. 
(Miss or Mrs.) Reader, we take great pleasure in intro- 
ducing Radio. After a few hours you can meet the other 
members of the family and talk radio with them as you 
can't now. 

If you were sailing for France you would study an ele- 
mentary text book on the French language -here is your 
book for your trip to radio land, the most fascinating 
country ever discovered by modern science. Explore it 
knowingly, as thousands are now doing, with a receiving 
set and "An Introduction to Radio." 

WIRELESS PRESS, Inc. 
326 Broadway 

NEW YORK 

We want you to know "THE WIRELESS 
AGE" (America's oldest radio magazine) 
and our laboratory tested text books. TO 
GET ACQUAINTED we offer you this fine 
little set of books ABSOLUTELY FREE 
with one year's subscription to "THE 
WIRELESS AGE." $2.50 A YEAR (Out- 
side U. S., 50c extra). SAVE A DOLLAR. 

What's In Them? 
VOLUME I 

An Introduction to Radio 
The Various Instruments Used in Radio Trans- 

mitting and Receiving Outfits 

VOLUME 2 
Technical Terms Explained 

How to Set up Receiving Outfits 
Primer of the Vacuum Tube 

How to Set up Radio Transmitters 
International Morse Code and Conventional 

Signals 

ORDER BLANK 

WIRELESS PRESS, INC., 
326 Broadway, New York. 

Date 

I enclose $ ... Enter my subscription to 
"The Wireless Age" for one year and send me 
free a set of "An Introduction to Radio." I also 
want extra sets for some of my friends. 

Name 

Street 

City 

State 

New Subscriber El I am now an AGE 
subscriber. 

A-9-24 
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The NEW Heath 
NON -DIELECTRIC 

Condensers 

41111.10. 

.w 

OLD fashioned dielectric end plates (in- 
sulating material) which waste con- 
denser efficiency just as leaky piston 

rings waste gasoline, completely discarded in 
the new HEATH CONDENSERS. Grounded 
end plates of aluminum entirely do away 
with the old difficulties of dielectric loss and 
warping of plates. No shielding necessary. 
All metal, except for the small pieces of hard 
rubber in the end plates which separate the 
rotor from the stator plates. Therefore extra- 
ordinarily rigid- Minimum Loss. 

Permanently FLAT Plates 
The well -known Heath process 

of stamping rotor plates makes the 
new HEATH an instrument of 
lasting accuracy. 

HEATH Sockets 
with the Exclusive Shock Absorber 

Feature 
Bakelite base into which re- enforced phos- 

phor bronze, self cleaning contacts are se- 

curely embedded. Binding posts are slotted 
hexagon nuts. HEATH standards of ma- 
terials and workmanship Price 75e 

Micrometer Geared Vernier 
Ordinary adjustments reduced by 

separate geared adjustment to hair- 
breadth distinction. The most 
highly perfected vernier so far 
developed. 

HEATH Bakelite Dial 

Specially designed easy grip -knob, 
beautifully proportioned, highly polished 
and clearly incised. Brass bushing cen- 
tered by precision machinery to positive 
accuracy for perfect balance. Made in 2 
inch, 3 inch and 4 inch diameters. A 
typical HEATH product. 

ff'rite Today for Literature 

HEATH RADIO & ELECTRIC }MFG. CO. 
203 FIRST STREET, NEWARK, N. J. 

Learn the Code at Home with the Omnigraph 
..Just ;: On:;:in-,:r;: :n. _.: t;,c frothing" THE OMNI GRAPH Automatic Transmitter will 

teach 3 o both the R'i relea, and Morse Codes - 
right n your own home -quickly, easily and in- 
expensively. Connected with Buzzer, Buzzer and 
Phone or Sounder, It will send you unlimited mes- 
agee. et any speed from 5 to 50 words a minute. 

THE OMNIGRAPH is not an experiment. For 
more than 15 years it has been sold all over the 
world with a money back guarantee. THE OMNI- 
GRAPH is used by several Depts. of the U. B. 
Gott. -In fart the Dept. of Commerce uses THE 
OMNIGRAPH to test all applicants applying for 
a Radio license. THE OMNIGRAPH has been 
successfully adopted by the leading Universities, 
Colleges and Radio Schools. 
Send for FREE Catalog describing three models. 

DO IT TODAY. 

THE OMNIGRAPH MFG. CO. 
16B Hudson St. New York City 

If you own a Radio Phone set and don't know the Code -youaremissingmostofthefun 
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formers should be set. Adjust C4 so 
that the dial reads 20, tune in a strong 
signal, preferably the readings of 15 
to 20 on C2 and C3. Keep both trans- 
formers No. 1 and No. 2 approxi- 
mately parallel to each other. Vary 
the angle carefully until no oscillation 
beat, which may be a whistle or click, 
can be heard when crossing the signal 
with dial Cl, that is, when rotating the 
dial back and) forth. When the angle is 
properly adjusted and C4 is placed at 
0 no oscillation will occur in any wave - 
length. Transformer angles, however, 
should be kept as near vertical as 
possible. Bind the transformers down 
toward the horizontal just enough to 
stop oscillation with C4 adjusted to O. 

When this adjustment is made the re- 
ceiver is operating at its most sensitive 
and stable condition. Control C4 
should be rotated toward 100 for in- 
creased signal strength which should 
always be adjusted below the point 
where distortion or a peculiar type of 
regeneration occurs. This adjustment 
of C4 may require a preliminary read- 
justment of tuning dial C2. When 
hunting for stations adjust Cl, C2 and 
C3 to the same reading. Using both 
hands rotate C2 and Cl very slowly 
keeping their readings the same and 
following each adjustment with a re- 
adjustment of C3. In order to inter- 
pret the results of this receiver, it is 
necessary to recognize the sounds 
which you hear in your receivers. 
When a circuit is oscillating a beat or 
whistle will be heard which will vary 
from a high pitch to a very low pitch 
as the receiver is brought to resonance 
with the signal and again from low 
to high pitch as you pass the signal. 
Do not confuse this with a beat or 
whistle of unvarying pitch which can- 
not be changed in pitch by rotating Cl 
and C2. This is caused by external 
transmitters. 

Distributed Capacity of Radio 
Receiver Coils 

(Continued from page 62) 

This method invloves much less work 
and computation than the one general- 
ly recommended which requires plot- 
ting a curve between the wavelength 
and the resonance capacity squared, 
and extending the curve until it crosses 
the axis. 

To illustrate these methods the fol- 
lowing measurements were made on a 
receiving set tuning coil having 93 
turns of No. 20/38 litz on a 2.25 inch 
tube. The method making use of the 
cross sectioned paper is shown in 
figure 2. 

-1t x2 Cap. 
231 53360 43 MMF. 
300 90000 65.5 
400 160000 111. =CZ 
800 640000 474. =C, 
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Type A.9 Sitelltype 
Ratio 5 to I 

$0.00 
Amato F 

Radio & Audio FreQuency 

TRANSFORMERS 
"71w - Fleaht of a 

Gao-d recei4e)z " 

Your dealer will tell you why Mark 
Transformers do not howl or distort. 
rniform amplification up to as many as 
3,500 cycles. 

MARLE ENGINEERING CO. 
ORANGE, NEW JERSEY 

ssot C/ US. PAM or r. 
PERFECT FILAMENT CONTROL 

THE PERFECT GRID LEAK 

Bnicileomeirx 
THE PERFECT POTENTIOMETER 

B 
PERFECT BATTERY SWITCH 

dilen-BaKilw co- 
283 Greenfield Ave., Milwaukee, Wis. 
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SUPER 
TRANSFORMER 

(audio frequency) 

The Mirror 
of the 

Broadcasting Studio 
"Why, Charles, that musical reproduction is perfect. 

Can that be our old set? It looks the same but how 
different it sounds. We were never able to get such 
perfect music before. It seems as though the artists 
were right here in the room. What have you done. "" 

"Simplest thing in the world, Mary. The boys at the office have been talking 
Thordarson Amplifying Transformers so hard that I decided to install them in 
place of my old ones. I see now that it was a wise move." 

* * * 

The Super Transformer is indeed the mirror of the Broadcasting Studio. It 
was designed with one primal aim -perfect reproduction. It has the same f unc- 
tion in a radio set that the reproducer has on your phonograph. Install a pair - 
it will take you but a few minutes -and you will marvel at the rich musical 
quality obtained. 

Kennedy, Zenith, Radiodyne and many other leading set manufacturers use the 
Thordarson Super Transformer in their apparatus. That's irrefutable proof of 
Thordarson superiority. 

lT t10RT,RsO 
Huron and Kingsbury Streets Chicago, Ill. 

LEARN THE CODE 
Get all the fun there is to be had from your wireless set. 
Learn to read dots and dashes and double your pleasure. 

The Marconi -Victor Records 
provide the ideal instruction 

SIX DOUBLE FACED RECORDS TWELVE LESSONS 
From the alphabet to press and code work. Actual oper- 
ating conditions reproduced. Satisfaction guaranteed. Price $5.00 per set 
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A Manufacturers' 
International Exposition _/ 

Cnd^r rM Dirccnmq.hmr. F.. A MAMMOTH SPECTACLE ____ 
e Fz1ZBT of SCIENTIFIC ACHIEVEMENT 

RADIOWORLDS FAIR 
1 Madison Square Garden 
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A Manufacturers' Exposition 
WHICH WILL BE ATTENDED BY THE PRINCIPAL 
RADIO JOBBERS AND DEALERS OF THE UNIVERSE 

De Luxe Exhibits by Nationally 
Known American Manufacturers 

FIRST TIME IN AMERICA 
Representative Displays By The Famous Manufacturers Of 
ENGLAND ... FRANCE .'. BELGIUM 
ITALY .. SWITZERLAND .'. AUSTRIA 

Blanks for the Big Amateur Set Builders' 
Contest are Now Ready 

Six Silver Trophies and Twenty-five Cash Prizes. No Entry Fee. 

Send for entry blank without delay. 

Direction of 

U. J. HERRMANN and JAMES F. KERR 
Business Office, Hotel Prince George, New York City. 

The $17.50 Style 
Write for details of 

NATANN CHARGER 
NATANN CO. 

20 Front Street. Brooklyn, N. Y. 

When 

EMPIRE 
Oiled Tubing 

EMPIRE Real Radio Sets of to- 
day -the kind that last 

...,.,...o.r. long and work best -are 
insulated with genuine 
Empire Oiled Tubing. 

MICA INSULATOR CO. 
68 Church St. 542 So. Dearborn St. 

New York Chicago 

Works: Schenectady, N. Y. 2030 -F 
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It is noted that both of these methods 
give the same results within the experi- 
mental error. 

The first three measurements plotted 
on cross section paper, as in figure 2, 
intersect the capacity axis at 10 micro - 
microfarads, indicating that the coil has 
a distributed capacity of that amount. 

Utilizing the method disclosed in the 
above description results as follows : 

the oscillator was set at 800 meters and 
the capacity required to tune the coil 
to resonance was found to be 474 
mmf. The first harmonic of the os- 
cillator was found with a capacity of 
111 mmf. Then according to the 
formula : 

474 -4 X 111 
Cd - - 10 mmf. 

3 

"Selling" the Movies by Radio 
(Continued from page 37) 

For many years I have been dealing 
with the general public in my news- 
paper and theatrical associations, but 
I have never encountered such spon- 
taneous audiences as are made up of 
radio listeners. They are positively 
Pals. At least I found them so and 
when dozens, I may say hundreds, 
wrote me asking that I induce some 
of the film stars of my acquaintance to 
appear before the microphone, I was 
happy to comply with their requests. 

One of the first of the well known 
stars whom I approached was the 
world's premier comedian, Charlie 
Chaplin. I sought him out in his 
luxurious suite in the Ritz Carlton 
Hotel, New York, where he was stay- 
ing for a few days while negotiating 
contracts with the firm that distributes 
his pictures throughout the world. 
Charlie greeted me cordially and it 
may be of interest that by actual count 
there were 31 newspaper reporters and 
special writers in his reception room 
which was flanked by cameras. Be- 
fore his smile of greeting faded, I 
quickly sprung on him the idea of 
making a radio talk. If there are 
among my readers any who know 
Chaplin even casually, they at least, 
will appreciate the effect such a re- 
quest had upon the celebrated fun - 
maker. He was nonplused. 

In all my acquaintance there is no 
more modest person than the im- 
maculately attired, gentlemanly, di- 
minutive Englishman whom the the- 
ater -going world knows as a clown de 
luxe. Retiring is not the word for 
he is positively shy. As he started 
his alibi I was fortified by the com- 
posite spectre of those hundreds of 
thousands of my radio Pals who would 
welcome news of a talk broadcast by 
Chaplin. 

Briefly, he finally agreed to journey 
over to WOR at Newark, N. J., and 
it will he an added compliment for 
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Get Directly 
at Them 

Are the contacts in the 
sockets of your radio 
set easily accessible for 
ordinary andnecessary 
cleaning? 
With Na -aid DeLuxe Sock- 
ets in use you need neither 
sandpaper or an extra reach 
to keep contact strips and 
tube terminals bright and 
clean. 

Just rotate the tube three or 
four times. Instantly the 
dual -wipe laminated contacts 
remove corrosion, making a 
bright perfect connection. 
This action is on the side of 
the tube terminals away from 
the soldered ends. "It's the 
contact that counts." 

Make your Superheterodyne set 
free from socket trouble by using 
Na -aid De Luxe Sockets. 

Sockets and panel mounts for all 
tubes. Prices 35c to 75c. Send 
for catalog. 

ALDEN MANUFACTURING CO. 
Dept. A SPRINGFIELD, MASS. 

Keep 
CollfaCfS 

" Cleall, 
ÑA-ALO / \ 
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FI L- KO-LEAK SCIENTIFICALLY CORRECT VARIABLE CRID LEAK 

its calibrated 

FI L 
SCI ENTIFICALLY CORRECT 
RADIO LIGHTNING ARRESTER 

mito thea'OO= °Guarantee 

FI L KO^SWITCH 
SCIENTIFICALLY CORRECT 

"A" BATTERY SWITCH 
Simple- Sturdy -Sure 

II ere M.l<, Mr. r, <my dew nALOFarn M aJi., ,..1 . r..i0 'or ...elute fee r.".w,l. M.c,,. r4 6"e,. 

JYe 
Remember -These parts are 
new this season: Be Sure 
to see them at your dealer's. 

Improved Reception 
The One Big Thing in Radio 
That Interests Everyone! 

Improved Reception 
Through "Tube 
Tuning" with a 
Scientifically Correct 
Radio Rheostat. 

There have always been plenty of rheostats 
that served to open and close the "A" bat- 
tery circuit, but until the Fil -Ko -Stat was 
made it was impossible to adjust the filament 
heat to the most efficient operating point, 
giving maximum audibility in phones or loud 
speaker. Only the Fil- Ko -Stat, designed to 
give improved reception, allows infinite con- 
trol of filament current, making possible 

louder, clearer signals from distant and local stations in any Radio 
Receiver using any type of tubes. And now -the NEW model (insist 
on the NEW model at your dealer) gives even finer control than ever 
Wore. It's $2 including the battery switch attachment. And it's un- 
conditionally guaranteed. 

Improved Reception Likewise, there are many forms of grid 

tÌttrOU h Maintaining leaks, some variable, others fixed. The Fil- 
$ g Ko -Leak, however, is the only grid leak that 

correct grid Bias with can be set for a specified resistance and ad- 

a Hand Calibrated justed for best results. It's hand calibrated 
(and double checked) over the operating 

Grid Leak. range for all tubes -% to S megohms. Mark- 
ings can be read through a panel peep -hole, 
and it's also equipped for table mounting 

[bracket packed with each instrument]. Guaranteed perfect electrically 
and mechanically, it gives scientifically correct control of grid potential 
-for $2. 

Leakage Losses You 
Never Thought of are 
Eliminated by this 
Scientifically Correct 
Radio Lightning 
arrester. 

Even were the Fil -Ko- Lightning Arrester no 
better than the average, it would still be 
worth far more because it comes to you with 
a guarantee that is virtually an insurance 
policy. You get $100 or we repair or re. 
place your set if damaged through fault of 
the arrester. But the Fil -Ko- Arrester is 
better. It eliminates all leakage losses from 
aerial to ground, all ridio impulses reaching 

the antenna are sure to pass through your radio set, insuring maximum 
reception. Hermetically sealed Bakelite insulation is protected by an 
umbrella- shaped shield that keeps off dust, moisture and other con- 
ductive matter. You get positive protection for $1.50. 

There's also the Fil -Ko- Switch, at Soc. It won't improve reception - 
but it's one of the few battery switches that won't impair it. Made 
cf non -magnetic metal, wipe -action contacts, assuring sharp, clean 
"make and break ", entirely insulated from nickel -plated brass housing 
and knob. Scientifically correct to avoid current leakage and extra 
capacity. Carries the usual Fil -Ko-Part for Radio guarantee! 

I cat proved Reception Through Scientific Tube Tuning. 
A book that will help 3'ou get better results; tells all about 
cacnum tubes and how to control them as to get more DX. greater 
coluwe. longer tubes and batten; life- marirnum regeneration and 

arc, sr.,I...,. Write to Dept. WA 924 for free copy. 

Radio Stores 
Corporation 

MADE AND GUARANTEED BY 

DX INSTRUMENT 0) w 3I S 

HARRISBURG - PENNSYLVANIA 

NEW COPIES for OLD 
If you have the January, February, March, 
April, August, October, 1923, copies of THE 
WIRELESS AGE send them to us and we 
will extend your subscription one month 

for each issue. 

DEPT. "M" 

THE WIRELESS AGE 
326 BROADWAY NEW YORK CITY 

When writing to advertisers please mention THE WIRELESS AGE 
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Why thousands of 
radio fans enjoy him 

Because thousands of storage bat- 
teries are on the job, brimful of 
energy, gaining clear, satisfying 
radio reception for every word and 
inflection. 
With a Tungar, the carefree bat- 
tery charger, in your home you 
can keep your battery tuned up to 
get every single note of music, 
every recitation, speech or song. 
Tungar charges the battery over- 
night from the house current. 
Sold by Electrical, Auto -accessory 
and Radio dealers. 

Tungar is one of 
the many scientific 
achievements con- 
tributed by the G -E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America. 
Tungar Battery Charger op 
Rates on AlternatingCurrent. 
Prices, east of the Rockies 
(6o cycle Outfts) -s ampere 
complete, $t8.00; 5 ampere 
complete, $28.00. Special 
attachment forcharging is or 
54 cell' B" Storage Battery 
$3.0o. Special attachment for 
charging z or 4 auk A" 
Storage Battery $1.e3. Both 
attachments fteitherTungar. 

Tunear 
RE G. U. S. PAT OFF. 

BATTERY RGER{ 
Tungar -a registered trade mark -is found only 
on the genuine. Look for k on the name plate. 

Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 

GENERAL ELECTRIC 
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radio listeners to learn that Chaplin's 
radio talk was his only public "appear- 
ance" or utterance while he was in the 
East and it was his microphone début. 

He declined more than 600 invita- 
tions from a diversity of sources, many 
of which it would have been an invest- 
ment for him to accept ; but he did en- 
tertain the radio audience and I had 
the honor of introducing him to you 
all. 

Baby Peggy is another of Filmdom's 
elect who first addressed the radio 
Pals under my auspices. Of course 
she is a darling, and I might fill sev- 
eral pages telling of intimate experi- 
ences with this wonder child of fame 
and fortune. Just one incident will 
suffice to illustrate her unspoiled 
sweetness and childlike simplicity. 

My daughter, Angela, Baby Peggy 
and I were en route to the radio sta- 
tion the day following Peggy's fifth 
birthday. Both kidlets were huddled 
in a corner of the huge motor and 
were inclined to be sleepy. To keep 
her fit for the imminent radio talk, I 
was chatting away and casually asked 
Peggy, "How old are you, dear ?" She 
answered, "Mr. 'Tosker, I'm just done 
being four." How I hope she will 
never be done being her own sweet 
little self and I do feel that she will 
always be so! 

Dick Barthelmess, Conrad Nagel, 
Miriam Battista, Mabel Normand and 
Marion Davies are among well known 
screen favorites I have presented to 
the radio fans and the long list in- 
cludes such personalities as, Owen 
Moore, Claire Windsor, Bryant Wash- 
burn, Lou Tellegen, Mickey Bennett, 
Tom Terris. Elliott Dexter, Kenneth 
Webb, Charles Ray and ever so many 
others whose names are literally house- 
hold words. 

I get a lot of fun and much satisfac- 
tion out of my radio work. I have 
endeavored to put a flavor of humor 
into the talks on current motion pic- 
tures. Also, as in every human en- 
deavor, pathos has bobbed up at times. 
A pathetic incident of my radio work 
was made known to me in a letter I 
received from the matron of a hone 

8 E-to which houses nearly 700 blind persons. 
This good woman wrote nie that the 
prayers of her afflicted charges had re- 
cently been offered for my success be- 
cause my radio talks were the only 
existing link between them and the 
motion pictures. Another letter, this 
one carrying a smile, was received 
from an indulgent mother who wrote 
inquiring where she might purchase 
for her boy, a cap such as the movie 
cameramen wear, `tone with the peak 
in the back." 

So you see, behind the scenes of a 
big radio studio, are to be encountered 
the same lights and shadows that you, 
my radio Pals, out there on the air, 
are daily grinning and hearing. 

advertisers please mention THE WIRELESS AGE 

CRESCENT LAVITE RESISTANCES 
ABSOLUTELY NON -INDUCTIVE 
12,000, 48,000, 50,000, 100,000 Ohms 

List $1.50 Each 

Special Sizes to Order 
USED IN ALL CIRCUITS AND RESISTANCE 

COUPLED AMPLIFIERS 
Dealers write for discount 

CRESCENT RADIO SUPPLY CO. 
3 LIBERTY ST. JAMAICA, N. Y. 

r7fie r7raffic Cop 
of the Jyi r - 

He arranges in orderly fashion the mass and 
jumble of Broadcasting Stations that are 
seeking entrance to your set and brings 'em 

in, one at time. so you can enjoy them! Never re- 
duces. but nearly always increases volume. Add a 
Ferbend Wave Trap to your set and "Police" your 
reception. Regulate the Traffic! 
Guaranteed to tune out any Interfering elation. The price 

1e ta.50..hipmert Is made parce i Vat 4r: < v Restate. Ifs Drefer, Bend cash la toll witb Order 

ve d ur orderh 
postal. DreDald. Send 

FERBEND FERBEND 
ELECTRIC 

?ere- 
LT th á..[Pi 18 E. South 

Water St. 
Chlcago.11l. 
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THE NEW HOWARD 5 -TUBE NEUTRODYNE 

This remarkable Set has created a sensation. Beau- 
tiful black walnut cabinet -special Howard parts 
throughout and guaranteed to give excellent results. 

WRITE TODAY FOR FULL DESCRIPTION AND 
PRICES 

HOWARD MANUFACTURING COMPANY 
4248 Northwestern Avenue 

Chicago, III. 

Licensed by ó ePendentPed 
o Mac ' 

NEUTRÓfE 
re Pet ño's i: sóo`soá¿0 97a 

uet, M Otter reteMS hnEmq'b?77e 

Bedtime 
Stories 

Morning 
Exercises 

WHEN you own a Radiodyne the world's foremost 
entertainers and educators serve you. With this effi- 

cient receiving set you can bring operas, sermons, lectures, 
dance music, etc., right into your home clear and distinct 
on loud speaker no matter where broadcasted or where 
you live. 

Uses Light Outside or 
Socket for F?1q RAdiDcly N E Inside Aerial 
Antenna C for Daytime 
"I have no outside antenna. I just "Received Cuba, Canada, New York 
plug into the light socket. Picked and California on loud speaker with 
up Omaha last Sunday morning at 70 foot ribbon antenna in attic. Also 
ten o'clock when the temperature have a single 75 foot wire outside 
was 95 and the sun shining." for daytime, volume and distance." 

Frank Williams, Winona, Minn. L. G. George, Fairmount, Ill. 
Write for illustrated folder which describes the RADIODYNE in 
detail. Every radio fan will be interested in this new type receiver. 

Western Coil & Electrical Co., 316 Fifth St., Racine, Wis. 
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Guglielmo Marconi, as he appears today. 
Signor Marconi is Honorary Chairman 

of the Radio Institute of America 

Train for the big 
Jobs in Radio 

There are big radio jobs wait- 
ing. Over 6,000 operators 
have already graduated 
from the Radio Institute of 
America. But the radio in- 
dustry is just in its infancy. 
There are more demands for 
operators than there are 
trained men to meet the de- 
mand. 
Conducted by the Radio Cor 
poration of America, the 
Radio Institute offers the 
soundest instruction and the 
most logical means of em- 
ployment after graduation. 
Write for information con- 
cerning our classes. 

Home Study Courses 
Conducted from New York City. 
Full instruction for those who 
cannot attend our New York or 
San Francisco resident. school. 

A. Complete Home Study Course. 
From beginnings of magnetism 
through code and commercial 
practice. Prepares you for U. S. 
operator's license. 

Advanced Home Study Course. 
For the advanced radio student 
and experienced amateur. Spec- 
ializes in C. W., I. C. W., tele- 
phone and radio measurements. 

Send the coupon for full information 

B. 

Radio Institute of America 
(formerly Marco n1 Institute t 

Established 1909 

Western District Resident School 
San Francisco, Cal. 

HOME STUDY DIVISION 
326 Broadway, New York City 

Indicate by a cross X the course you are interested in 

Radio Institute of America, 
326 Broadway, New York 

Please send me full information about 
radio opportunities today, and your 

COMPLETE RADIO COURSE 
ADVANCED RADIO COURSE 

Name 
Address 
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New Models 
BRISTOL 

RADIO RECEIVERS 
Incorporating the Patented Grimes 

Inverse Duplex System 

Watch for further announcements in all leading radio 
publications. 

Improved Bristol Audiophone Loud Speakers -gives 
greater volume, is more sensitive and still maintains its 
round, full tone and its distinctive freedom from dis- 
tortion. 

Ask for Bulletin No. 3017 -V. 

Manufactured by 

THE BRISTOL COMPANY 
WATERBURY, CONN. 

Grimes System Insures Natural Tone Quality 

SENIOR AUDIOPHONE 
15 inch Bell 

Price $30.00 

JUNIOR AUDIOPHONE BABY AUDIOPHONE 
il inch Sell With Fibre Horn 

Price $22.50 Price $12.50 

CARTER "HOLD -TITE" JACKS 
Made in ten different 

70c 

Note the construction of this jack- nothing like 
it on the market, no matter what you pay. 
Thousands of satisfied users will vouch for it. 

Insist on the original -any dealer can supply 

Spring Combinations 
14rfeet Insulation: 
No loss from Leakage 
High dielectric Strength 
Non -hydroscopic (will not absorb water) 
Only the best insulation used. 

Offices in Principal Cities 
In Canada -Carter Radio Co., Ltd.- Toronto 

On the Side Lines of the In- 
dustry 

(Continued from page 67) 

THE Peerless Radio Corporation was or- 
ganized by Mr. Walter J. Henry, who 
remains as president and chairman of the 
board. Mr. Henry for the last five years 
has been general manager of the Wireless 
Specialty Apparatus Co. of Boston, one of 
the companies affiliated with the Radio 
Corporation of America. 

Associated with Mr. Henry in his new 
venture are two of his former associates in 
the Wireless Specialty Company, Mr. W. 
E. Watrous, formerly production manager 
there, and Mr. Victor E. Rosen, formerly 
of the engineering department. The treas- 
urer of the Peerless Corporation is Mr. C. 
N. Taylor, who is also president of the 
Wellesley National Bank. 

oF the really worth while booklets and 
catalogues published recently, the following 
may he had by addressing requests to 
THE WIRELESS AGE: 

1. A new dial card for logging stations, 
designed by the American Hard Rubber Co. 
for the non -technical members of the family. 

2. Personal instructions for home set 
builders, "Phusi former Possibilities," pub- 
lished by the Pathé Phonograph and Radio 
Corporation. The cost of producing this 
booklet requires a charge of 50 cents, but 
is well worth it. 

3. "Small Dry Cell 'A' Batteries for 
Portable Receiving Sets," written by W. 
A. Schulte and published by the Burgess 
Battery Company. 

4. A long needed booklet on circuit 
resistance has appeared in attractive form 
as "Resistors -Their Practical Applications 
in Radio Reception." Zeh Boucle has 
handled this problem well, and the Daven 
Radio Corporation should anticipate a large 
di stribution. 

5. An example of just what ten cents 
will buy has been demonstrated in the 
booklet "Radio Receiving Set Trouble 
Finding" and the "Radio Receiving Set 
Trouble Chart," written by Edgar H. Felix, 
who is a contributor to THE WIRELESS 

AGE. 

The booklet is divided into three parts: 
The first deals with maintenance problems; 
the second with mechanical and electrical 
troubles, discussed part by part; and the 
third with faults due to improper manipula- 
tion of the receiver's controls. Location of 
troubles is made quick and easy by means 
of the "Trouble Chart." 

All of these booklets have been read by 
the editorial department of this magazine 
and are recommended to readers as valuable 
assets to satisfactory radio set operation. 
The booklets, for which a nominal charge 
is made, contain information that is 'worth 
the price asked. Booklets, catalogues, and 
literature are only reviewed when the con- 
tents are informative and merit comment. 

When writing to advertisers please mention THE WIRELESS AGE 

www.americanradiohistory.com

www.americanradiohistory.com


SEPTEMBER, 1924 

Performance 
plus Beauty 
Choose your panel for its insulating 
value as well as for its appearance. 

MAHOGANITE 
Radion Panels 

give you both the supreme insulation 
and the beauty of polished mahogany. 
For Mahoganite is not a surface finish 
but a material which extends from one 
side of the Radion Panel to the other. 

21 Stock Sizes 
Mahoganite and Black 

6x 7 
6x10% 
6x14 
6x21 
7x 9 
7x10 
7x12 

7x14 8x26 
7x18 9x14 
7x21 10x12 
7x24 12x14 
7x26 12x21 
7x30 14x18 
7x48 20x24 

p¡qT5 
RAOÌÖIiC .... 

C& pMERIe K=a' 'I11EA 
(O eY 

Look for this 
stamp on every 
genuine Radio. 
l'anel. Beware 
of substitutes 
and imitations. 

RADION 
The Supreme Insulation 

PANELS 
Dials, Sockets, Knobs and Insulators' 

.4t All Good Radio Shops 
or write to 

American Hard Rubber Co. 
11 Mercer Street New York 

See our exhibit at the 
FIRST RADIO WORLD'S FAIR 

Madison Square Garden, New York Sears Roebuck and Co. SEPTEMBER, 22 -28, 1924 

THE WIRELESS AGE 

- COPPERWE(7' 

THE IDEAL RADIO ANUNN,\ 

OTTTRS'I nb:,, ,111i, 

100, 150 & 200 ft. per carton 

COPPERWELD ANTENNA WIRE 

IN CARTONS 

"The Ideal Radio Antenna" 

Strongest Most Efficient - Best 

lY- 

COPPERWELD LEAD -IN AND 

GROUND WIRE IN CARTONS 

Rubber Insulated -- Brown Braid 

For inside and outside use 
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.\\D (;^OL'NIt V:iliE 

25, 50, & 100 n. per carton 

The construction directions and Underwriters' regulations on the carton answer all questions 

SAVE TIME -SELL IT IN CARTONS 

New York, N. Y. 

30 Church Street 

,tRD9iRYVEtD 
MADE EXCLUSIVELY BY THE COPPERWELD STEEL COMPANY 

Rankin, Pa. iPgh. Sub.) I Chicago, Illinois f San Francisco, Calif. 

Braddock Post Office 129 S. Jefferson Street 403 Rialto Building' 

Radio 
adquarters 

Everybody is interested in Radio. 
If you would keep in step with the 
progress that has been made in this 
greatest of all discoveries, you should 
have our NEW RADIO Catalog just 
now off the press. 

You can get the latest and best 
equipment from RADIO HEAD- 
QUARTERS. We have everything 
that anybody needs to enjoy the 
entertainment, news and education 
that are waiting to be brought right 
into your home. 

Don't be without the comfort of 
Radio this fall and winter when 
reception is so fine. 

The World's Largest Store - 
RADIO HEADQUARTERS - can 
save you money on everything you 
need. 

The World's Largest Store is RADIO 
HEADQUARTERS. Here you can get tl.e 
famous SIL VERTONE neutrodyne re- 
ceiving set or the smallest radio part 

at the lowest prices in America. 

Mail the coupon TODAY to the st yea. 
70W71 

Sears, Roebuck and Co. 
Chicago Philadelphia Dallas Seattle 

Send New Radio Catalog. 

Name 

Postoffice State 

Rural Route Box No. 

Street and No 
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, 

Standard Insulation 
-wherever Dials turn 

With every facility for testing materials used in radio 
work, the United States Signal Corps chose Bakelite for 
the potentiometer base here shown. We also illustrate a 
Rogers Radiometer, Kellogg Condenser and Fil- Ko -Stat, 
all of which are Bakelite Insulated. 
These critical radio experts, as well as the most inexpe- 
rienced amateur, have come to recognize the phrase "Made 
of Bakelite" as a guaranty of excellence in radio insulation. 

Bakelite enhances the value of any radio set. Its high 
electrical resistance, stability and beauty of finish have 
led to its adoption as standard insulation by the large 
majority of radio manufacturers. 

Send for a copy of our Radio Booklet A 

A00 

BAKELITE 
Condensite 
R.DMAAOL 

e the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 

BAKELITE 
CORPORATION 1 

Send for our Radio Map 
The Bakelite Radio Map lists the call letters, wave 
length and location of every broadcasting station in 
the world. Enclose 10 cents to cover the cost and we 

will send you this map. Address Map Department. 

BAKELITE CORPORATION 
247 Park Avenue, New York. N. Y. 
Chicago Office: 636 West 22d Street 

THE MATERIAL OF A THOUSAND USES 

-PALL MALL PRODUCTS - 
Pall Mall 180° 
Va r i ocoupler, 
Pall Mall Vari- 
ometer, tune 
150 -650 meters. 
Small - wound 
with Green Silk 
Wire. Pall 
Mall Products 

make a good set better. List Price 
$2.00 each. Jobbers, Dealers write for 
discounts. 

F" ESSEX MFG. CO. 
119 Mulberry`St. Newark, N. J. 

Satisfied Users Prefer 
Standard Equipment 

The following are a few of the com- 
panies for which we are distributors: 

Zenith Sets (Regenerative) 
De Forest Tubes and Sets (Reflex) 
Cunningham Tubes 
Remler Material 
Grebe Sets (Regenerative) 
Murdock Sets (Neutrodyne) 
General Radio 

Send stamp for Catalogue W 

J. H. BUNNELL & CO. 
32 PARK PLACE NEW YORK 
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Single Wire Antenna 
Effective for Transmission 

By S. R. Winters 

THE single wire antenna experi- 
mented with by the United States 
Shipping Board Emergency Fleet 

Corporation, consisted of four A phos- 
phor bronze wires with four SE 165 
insulators in each end. The design 
took the shape of an inverted "L." A 
trip from New Orleans to England 
with a one wire antenna on shipboard 
indicated that this new design of elec- 
tric radiating system had an effective 
daylight range of over 200 miles, re- 
sults which are responsible for the 
conclusion that the one wire antenna 
compares favorably with the three or 
four wire flat top design. 

The most complete tests with respect 
to the one wire antenna were recently 
made at Boston. These tests included 
the various types of antenna embrac- 
ing their operations over wave lengths 
of 450, 600 and 800 meters. In the 
course of these experiments the elec- 
tric power was maintained as low as 
possible in order to avoid injury to 
gaps and keep interference with traffic 
at a minimum. The power determined 
upon was that which permitted a re- 
sonant condition with respect to the 
input of electric current, thereby yield- 
ing a clear note and the least amount 
of strain on the component parts of 
the apparatus. 

Generally speaking, these trans- 
mission tests conclusively demonstrated 
the potential value of one wire as a 
means of radiating electric energy. 
The antenna in this instance consists 
of four strands of 7/18 antenna wire, 
formed into a cable in the absence of 
a manilla core. The omission of the 
latter was due to previous difficulties 
encountered in forming a single cable 
around a manilla core, which condition 
should suggest the possibility of a man- 
ufacturer producing a fabricated cable 
of this kind. Installation precautions 
were established by the insertion of a 
safety link consisting of one strand of 
7/18 antenna wire between the safety 
strain insulators and the antenna. This 
arrangement was effected to avoid any 
possibility of broken topmasts in the 
event that this electric radiating sys- 
tem should become fouled with hoist- 
ing gear or grain fittings. By means 
of this provision, should the safety link 
break, the strain insulators would be 
held by the halyards, permitting the 
antenna wire only to fall. Thus the 
possibilities of injury to persons on 
deck are reduced to a minimum. 

The tests with the single strand of 
7/18 antenna wire included observa- 
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TRADE OCE4 MARK 

Adapters 
Audiuforniers 
Coll Plug 
Coll Plug Receptacle 
Condensers, variable 
Detector Stand 
I luolack 
Duopiug 
1)uo Lateral Coils 
l loadsets, Ererytono 
Jacke 
Jack Set 
Loop Plug 
Loop Jack 
\lultljack 
flugs 
Potentiometers 
Rheostats 
Resistances, Cartridge 
Sockets 
Super Audlofortnere 
Twin Adapter, etc., etc. 

\_PACENT 
Radio Essentials 

Write for Complete 
Catalog P -9 

WASHINGTON 
JACKSONVILLE 

30 leading set makers acknowledge 

the Leadership of PACENT 
The foremost radio set manufacturers in the 
United States and Canada are using Pacent Radio 
Essentials as Standard Equipment. Only a high 
standard of quality, which is dependable at all 
times, could justify this choice. 

Let the judgment of these manufacturers guide 
you in the selection of your radio equipment. 
You can build a better set than your neighbor if 
you use better parts. "Don't improvise-Pacent- 
ize" is the slogan for radio results. 

Your dealer will be glad to show you the Pacent 
Radio Essentials that you need for the next set 
you build. 

PACENT ELECTRIC COMPANY, Inc. 
22 Park Place New York 

MINNEAPOLIS BOSTON CHICAGO PHILADELPHIA 
SAN FRANCISCO BIRMINGHAM ST. LOUIS 

$25 
FOR 

$10 

THE FAMOUS 

BEL -CANTO 
Loud Speaker 
PRICE $10.00 

Direct from Factory to you. De- 
livered free C. O. D. to your door. 
Coming -The Bel -Canto Head- 
set," something entirely new. 

BEL -CANTO MFG. CO. 
General Office A. Factory, Dept. W.A. 
417 -419 -421 E. 34th St., N.Y.City 

Improve 

Send for Circu -' 
lar giving help -j 
fui transformer 
information. ' 

CATA LOC FRE,E: 
DOUBLE "A" SUPER-HETERODYNE 
ACME parts KIT only $69.13. Panel 
engraved and drilled. Everything 
needed including Blueprints and in- 
structions to build 7 tube set. Ready 
to hookup. 
Dealers -Send forCatalog and Discounts 

AMERICAN 
WHOLESALE . DISTRIBUTORS 

ADIO M FG.CO. 

Dept. U, 6 West 14th St., Kansas City, Mo. 

your set with 
an AmerTran 

ÄME&TRAN fiAD MARK REG.U.S.PA. 

Made in two types: 
AmerTran AF -6 (turn ratio á) for use in 
the first stage. 

Price, either 
type, $7, at 
your dealer's. 

Amer'rran AF -7 (Turn ratio 3') the com- 
panion transformer for use in further stages 
of amplification where AF -6 is used in the 
first stage. 

American Transformer Company, 179 Emmet St., Newark, N. J. 
Des'gners and builders of radio transformers for over 23 years 

0 0 0 0 
III ®III III á11l 

Ca O 
KJ O c 4 II g'll. lll 0 0 0 0 

III 
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At last! A practical 
authoritative book on 

RADIO 
514 pages. Price only $1 

Compiled by HARRY F. DART, E.E. 
Formerly with the Western Electric Co., sad 

U.S. Army Instructor of Radio 
Technically edited by F. H. DOANE 

MORE THAN 100,000 SOLD 

THE most complete book of its kind 
ever published. Written, compiled and 

edited by practical radio experts of na- 
tional reputation. Packed with concise, 
sound information useful to every radio 
fan -from beginner to veteran hard - 
boiled owl. Hundreds of illustrations 
and diagrams to make every point clear. 
Note this partial list of contents: 

Different types of receiving and send- 
ing hook -ups, electrical terms, con- 
densers, oscillating circuits, coupled 
circuits, induction coils, antenna sys- 
tems, electric batteries, generators 
and motors, protective devices, crys'al 
detectors, arc generators, transmit- 
ters, filters, wavetneters, radio experi- 
ments, International and Morse codes, 
commercial receiving sets, etc. 

Se-d $1 to -day and get this 514 -page I. C. S. 
Radio Handbook before you spend another 
cent pn parts. Money back if not satisfied. 

r -TEAR OUT HERE - - - --- 
INTERNATIONAL CORRESPONDENCE SCHOOLS I 

Bolt 6030, Scranton, Penna. I 

I I enclose One Dollar. Please send e -post- 
I nabi -One fiI.1_page L It. S Radio Hanibook. I 

It Is underslu,d Mun if i anti not entirely 

I 
satistird I m , :ny return titis look ulthln tt . 

days and you will refund my mom)'. I 

Name 

. Address 

"Heré syouropportunity. Radioneeds 
you. Win success in this fascinating field. 

Trained men in demand at highest salaries 
Learn at home, in your spare time. 

Be a Radio Expert 
I will train you, quickly and easily, to design, 
construct, install, operate, repair. maintain, and 
sell all forms of Radio apparatus. My new methods 
are the most successful in existence. Learn to earn 

$1,800 to $10,000 a Year 
Wonnerful nome.construeuon, tube 
receiving set of latest design. 

W no- fur" Radin Facts" free Engineer Mohaoot. 
RADIO ASSOCIATION OF AMERICA 

Dept. G -9 4513 Ravenswood Ave., Chicago 

FREE 

When writini, to ad tisers please men ion THE \VIREI ESS AGE 
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Geared 80 -1 
roun. 

dy introduce losses. 
trol dials act partly as shields, an. 
time reduce the capacitative coup- 

n - - the body and the instruments by 
functioning as the common plate of 
two condensers connected in series). 

The increased susceptibility of 
receivers of this type to capacity 
variations also makes vernier con- 
trol a necessity. However, as a 
built -in vernier generally adds to the 
condenser losses, non-vernier conden- 
sers are recommended with vernier 
dials. The Accuratune dial, a true 
vernier and possessing the desirable 
insulated metal scale, was used by 
the author. 

THERE MUST BE NO RADIATION 

HE most Important conside 
s the neces .. 

nan on. 

`1_ 

Lea o 
ou<x m Auarols 

A e+sdust 

Broadcast Laboratories Endorse Accuratunes 

Radio, Ltd., 
Montreal, Canadian 

Representatives 

Radio Broadcast Laboratories, employing the most skilled 
licensed radio experts, use Accuratune Dials on the Broadcast 
"Knock Out" in preference to built in verniers. No stronger 
recommendation could possibly be accorded Accuratune Dials. 

Accuratunes are actual micrometer dial controls designed for 
infinite tuning precision. Ten times more efficient than any 
condenser vernier attachment. Flush panel mounting. Fit all 
standard condenser shafts. Geared 80 to 1 ratio for accuracy 
and ease of operation. 

Just try one! No description could possibly convey the genuine 
tuning satisfaction you receive, for this $3.50 instrument. 

At your dealer -otherwise send purchase price and you will be 
supplied postpaid. 

Write for descriptive circular 
MYDAR RADIO CO., 9 -A Campbell St., Newark, N. J. 

Pioneer Manufacturers of Quality Vernier Devices 

ACCURATUNE 
so -i MICROMETER CONTROL 

RED -HEAD 
PHONES 

Used and Praised the World Over 

3000 Ohm, $6.50. 2000 Ohm, $5.00 
Complete with Cord and Headband. 

At your dealer's, or sent direct. 

THE NEWMAN -STERN CO. 
Newman -Stern Bldg. Cleveland 

When 

IafeslDevelopmentltt 

RADIO 
ThelieWPfanstiehl 
Non-Oscillating 

Principle 
Complete Outfits 

Met t th ly P aY m e n t s 
The set n', bi, g,rt sensation. Carl 
Pfanstiehl's i revtmet.t over Neutro- 
dyne. Runes. Reflex, etc. Positivelynon- 

regenerative. B.inps anew degree of musi- 

Solidmahogaöacabi'ets.aAccessories e incluuded. 

Write Today u p EE Trial th = Offer! 
3 

k'. price 
FREE Trial. and easy payments. 3. 4 or 5 tubegets. writ.. 
MARSHALL RADIO PRODUCTS.. Inc., Dept. SS116 
Marshall Blvd. and 19th Street. Chicane. IL 

writing to advertisers please mention THE 
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tions with both inverted "L" and "T" 
type of electric radiating systems. It 
was revealed that more than one -kilo- 
watt of electric energy could be 
"pumped" into this single strand an- 
tenna in the absence of excessive 
sparking, although the results of these 
experiments would seem to indicate 
that this type of antenna would be 
precluded on vessels equipped with 2- 
kilowatt transmitting sets. However, 
it is entirely feasible to use a one - 
kilowatt transmitter, operating on wave 
lengths not exceeding 800 meters, with 
the single 7/18 wire antenna. 

Radio amateurs who are contem- 
plating the abandonment of the multi- 
ple wire antenna for the one -wire 
radiating system will doubtless take 
into consideration the results of these 
trail -blazing experiments. 

The one - fourth inch of bronze cable 
and the three -eighths inch steel rope 
exercised a tendency of sparking when 
more than one and one -half kilowatts 
of electric energy were impressed on 
this type of antenna. Of the single 
wire designs, full power could not be 
applied to any of these save the an- 
tenna composed of four strands of 
7/18 antenna wire. Despite the fact 
that the physical dimensions of the 
one -fourth inch bronze cable are strik- 
ingly similar to the four twisted 
strands of antenna wire, the conduc- 
tivity of the former is considerably 
less. 

Broadcasting Answers 
MR. GEORGE W. STIMPSON, 

Query Editor of The Pathfinder 
Magazine, has broadcast from WRC 
many of the answers to questions 
which come in to him. 

The following are a fair sample. 

Q. What are eyebrows for? 
A. Men were given eyebrows to 

keep the sweat out of their eyes. They 
were given to women in the interests 
of exterior decoration. 

Q. Why doesn't the stomach digest 
itself ? 

A. For the same reason that whisky 
doesn't make the bottle drunk. The 
truth is, the walls of the stomach are 
indigestible, just like a lot of food we 
get nowadays. 

Q. How would the age of a person 
born on February 29 be computed? 

A. In the first place, a person is a 
fool to be born on that day. Such a 
person becomes a year older each year 
jtlst like anybody else; yet he has a 
real, honest -to- goodness birthday only 
every fourth year. 
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"Just Be Sure 
It's a Hammarlund" 

HAMMARLUND 
VERNIER VARIABLE CONDENSER 

Will /ncreeee Your Range and Volume 
ELIMINATES INTERFERENCE 

(11 Lowest losses 1 t oo (5) Alputuble cone hear - 
small to measure, lugs 

(2) Micrometer Vernier (6) Uouble wipin¢ mn- (S) Soldered brass plates tarts (4) Rotor grounded t o 
frame (7) Takes any site dial 

Write for New and Interesting Folder 

HAMMARLUND MFG. CO. 
144-146 W. 18th STREET. NEW YORK 

Canadian Representatives 
RADIO, LIMITED, Montreal, Que. 

Get on the subscription list of 

THE WIRELESS AGE and be sure 

of getting your copy. 

THE WIRELESS AGE 91 

(6Ö066öö1n 

OLD TYPE ITEM 014 

1 ANN -Using OLD TYPE ITEM No. 
14 (Four years old), with 2 -50 watt tubes, 
Hartley Circuit on schedule -April 26, 27, 
28, worked British 2 NM. 

This is but one of the many instances of "ESCO" products -con- 
sistency- dependability and durability. 

For maximum miles per watt try "ESCO." 

Write for Bulletins 237B and 242B listing over 200 combinations. 

TRADE "ESCO" MARK 

ELECTRIC SPECIALTY CO. 
STAMFORD, CONN., U. S. A. 231 SOUTH STREET 

Pioneers in Developing and Perfecting High Voltage Radio Apparatus 

-METAL 
I.uul 'l'il 115111ti 

k 

nil.:. 
often make a good set u 

of a poor one. Ask your 
dealer to get them 6.1 

B -METAL REFINING CO. 
111th Floor 

525 wesAward Ave., 
THE ULTIMATE IN RADIO RECEPTION 

To Each 
Purchaser 

°f a 
World Battertj 

A24 -Volt -13" Storage Batterypositivelygiven 
FREE with each purchase of a WORLD "A" 
Storage Battery. The WORLD Battery is fa- 
moue for its guaranteed quality and nervier. Backed 
by years of Successful Manor net ure and Thousands of 
Satisfied Users. You save 50, 1. 

Prices That Save and Satisfy 
Auto Batteries Radio Batteries 

6 -Veit. 11 Plate 512.25 
6Voit, 13 Plata 14.25 6 -Volt, 100 Amps. 12.50 

6 -Volt, 120 Amps. 16.50 
12VOa, 7Pate 17.00 0Volt, 140 Amps. 16.00 

Shipment 
6 per cent docouatJ 

O. rashs,, 
ud u ,Ih ord. 

ran. 

2-Yr. Guarantee Bond in Writing 
With Each World Storage Battery 

proves satisfactory World performance. Mall this ad with 
Sour namesndudd. est- wewblehip lottery lay order Is re_ 
Msed; and glace sn tamer chat's or Iv" limb , 
baasomenlckle finish Auto Spotlit., FREE. Write TODAY. 

WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. 27 CHICAGO, ILL. 
pia FREE Il' Ftnrage Battery tnkn, the place of dr, cell 

I rlCan . It Ioe lt indefinitely. 
Mall $6.00 Ihn, bahry t ki d 

úd leek) ge Tkeadivent.g.of node remarkable introductory, 

h offer NOW, l'., shoo who _prefer It. we will send FREE a 
ods -me oaken enrh Auto Spotlire. instead of tba B Bat. try. He sure to apeclfy watch Is wanted.) 

GIVEN FREE 
To introduce 
this 

rne World t? Storesr{ 
MIL; te tb. 

Pab1 

The World 
On Your Dial 

10,000 miles on a single Myers Tube -2 L.O., London, 
England, heard in Calgary, Canada -30 stations in one 
hour picked up with one Myers Tube -a few of the verified 
recorda made by amateur operators. What results are 
you getting? Put the world on your dial with 

Myers Tubes 
Practically Unbreakable 

They banish noise, tube hiss and interference because 
the leads are not bunched as in ordinary types. They 
function in any position-as Detectors. Amplifiers and 
Oscillators -and you can't break Myers Tubes unless you 
deliberately try. 
Two types: Dry Battery and Universal for storage bat- 
teries. (4 volts) 

Demand Myers Tubes at your 
dealers or send price and be 
supplied postpaid. See words 
"Made In Canada" on each 
tube. Others not guaranteed. 
Complete with clips ready to 
mount. No extra equipment 
required. 

London 

Paris 
New York 

Montreal 

San Francisco 

Hawaii 
Sydney 
Havana 

Porto Rico 

E.B. 
Myers (o. ttd. 

radio ?/acuum ?jibes 
240 CRAIG STREET, W. 
MONTREAL, CANADA 

When writing to advertisers please mention THE WIRELESS AGE 

www.americanradiohistory.com

www.americanradiohistory.com


92 THE WIRELESS AGE 

Achievement! 
- Jn. MUM 

3623 MILES 

S t C F uTt H 

A;Ma',R I C 
be t.- J 

t 

''s.> 

..- b.7, 
s,'`_,,w,,. 

.!DW.MOSA`a 3625 Miles 

THIS record was achieved by two amateur -built receiving sets (names on 
application) of which 

NATIONAL CONDENSERS 
and VELVET VERNIER DIALS 

were a part. It is only by careful selection of parts that such an achievement is 
possible. 

Sizes: .001 .0005 .00035 .00025 
Prices: 7.00 6.00 5.75 5.50 

Complete with Velvet Vernier Dials. Write for Bulletin No. 104 D 

MADE BY 

NATIONAL COMPANY, INC. 
Engineers and Manufacturers Estab. 1914 

CAMBRIDGE 39 MASS. 

PREMIER 

Audio 

~ 
figgo 

3 Frequency $ 
a 

50 
e -half actual else 

TRA NSFORMER 
A Lap Ahead of the Field 

About the sis of an English Walnut. Saves 
space; light weight; mounts anywhere; unsur- 
passed in performance. Ratios 1 to 3. 1 to 
4. 1 to 5, $3.50. I to 10. $4.50. Ask your 
dealer to show you the Premier line of quality 
radio parts. Send for Free Bulletin No. 94 
today! 

pr'minr Elpririr pump any 
3809 Ravenswood Avenue Chicane 

I[tACo 
GETS EM son 
MILES 
AWAY 

ct oetr s293 

At rock -bottom prices you get the efficiency of veto 
costing three times as much. Users tell us that 
Hirano Radio Frequency Receivers pick up stations 
from coast to coast. Operate either on dry cells 
or storage battery. Solid mahogany cabinets -finest 
workmanship throughout. Order direct or send 
for bulletin. 

Two tube o tflt $20.50 
Four tube outfit 54.50 

DEALERS -write lot proposition flsiekly -it's 
AGENTS winner. 

THE MIDWEST RADIO COMPANY 
821 Main Street Cincinnati, Ohio 

\Chin writing to advertisers please mention 

SEPTEMBER, 1924 

Q. Who was it that killed one- 
fourth of the people in the world and 
died before his father was born? 

A. This gentleman must have been 
Cain. \ \lien he and his father and 
mother and brother were the only 
people in the world, he up and killed 
his brother, one -fourth of the people 
of the world. Cain's father, Adam, 
was not born, but created, therefore 
Cain died before his father was born. 

And so it goes. The BCLs have 
responded to the spirit of this feature 
with hundreds of queries. 

Noiseless Mounting for Me- 
chanical Rectifier 

(1`E of the worst features of me- 
chanical rectifiers is the terrific 

clattering clamor they manage to make 
while busily engaged in charging the 
"A" battery. Indeed, so great is the 

noise that most fans put their mechani- 
cal rectifier in the cellar, others muffle 
them up in boxes; while some, we are 
afraid, throw the noise- makers away 
and buy a "quiet" type. 

At the present time we belong to 
the latter class, but once we did have 
a vibrator "wrecktifier" -only it was 
fixed up so that it could scarcely be 
heard in operation. 

This was accomplished through use 
of a rubber suspension mounting as 
shown in the accompanying end view 
sketch. 

Here the base was the bottom of a 
dustproof and almost airtight cabinet; 
the rectifier was suspended at both 
ends with h inch rubber strip in the 
manner shown. Connections to the 
charger were made with flexible leads 
and a change -over switch, fuse and 
meter were mounted on the front panel 
of the cabinet. Rubber cushions were 
placed under the cabinet and, with the 
cover closed, the double rubber sus- 
pension together with the muffling ef- 
fect of the cabinet served to minimize 
the noise. 
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WHOLESALE DISTRIBUTORS 
FOR. 

Radiolos and Kadiotrons 
Radio Corporation of America 

Sales Dept.. Suite 2066: 233 Broadway, New York 
District Sales Offices: 

O South LaSalle St., Chicago, I11. 433 California St., San Francisco, Cal. 

ILLINOIS 

TUSCOLA RADIO SUPPLY 
STAT ION 

Dependable Radio Apparatus 

TUSCOLA ILLINOIS 

MAINE 

ATLANTIC RADIO CO., Inc. 

Complete Service 

21 TEMPLE ST. PORTLAND, ME. 

MASSACHUSETTS 

D. PITTS CO., Inc. 

Exclusively 
Radio 

Exclusively 
W holesale 

219 Columbus Ave. Boston, Mass. 

ATLANTIC RADIO CO., Inc. 

Complete Service 

727 Boylston St. Boston, Mass. 

MISSOURI 

WESTERN RADIO CO. 
Dependable Merchandise 

from 
America's Greatest Manufacturers 

BALTIMORE AT FOURTEENTH 
KANSAS CITY, MO. 

NEW JERSEY 

RADIO DISTRIBUTING 
CORPORATION 

Guaranteed Radio for Every Purpose 
8 WEST PARK STREET 

NEWARK, NEW JERSEY 

NEW YORK 

CONTINENTAL RADIO 
AND ELECTRIC CORP'N 
New York's Leading Radio House 

15 WARREN STREET 
NEW YORK 

TIMES APPLIANCE CO., Inc. 

Approved Radio Merchandise 
Wholesale Only 

145 WEST 45th ST. NEW YORK 

OHIO 

THE MILNOR ELECTRIC 
COMPANY 

Large Stocks -Quick Service 
129 GOVERNMENT SQUARE 

CINCINNATI, OHIO 

DEALERS 
Here 

you will find the 
R. C. A. DISTRIBUTOR 

who can serve you best 
Tie up to him 

PENNSYLY'AN I A tig I 
Satwwvuooa AtraVaYLVanK 

WHOLESALE EXCLUSIVELY 
I lmnmel's Illustrated Encyclopedia of Radio 
Apparatus 235 E will be sent free to dealers. 

We sell to no others. 

Music Master Corporation 
10th & Cherry Sts. 1005 Liberty Ave. 

Philadelphia Pittsburgh 
Special service to dealers on Radio Corpor- 
ation of America products in Pennsylvania, 
New Jersey, Delaware, Maryland, District of 
Columbia. Virginia. West Virginia and Ohio. 

PENN ELEC I RI CAL 
ENGINEERING CO. 
Westinghouse Agent jobbers 

SCRANTON, PA. 

THE PHILADELPHIA ELECTRIC 

COMPANY SUPPLY DEPT. 
130 -32 So. Eleventh St. 

Philadelphia 

WEST VIRGINIA 

CHARLESTON 
ELECTRICAL SUPPLY CO. 

Electrical Jobbers 

CHARLESTON, WEST VIRGINIA 
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"B" 

Battery 
Voltmeter 

Watch 

Your 

Batteries 

$2.75 

Test them often: run -down and 
poor batteries cause 60% of all 
radio trouble. 

Q Don't guess or putter -make 
sure. The Jewell No. 84 is a 
high grade, sturdy and accurate 

miniature "B" Battery Voltmeter 
(0 to 150 volts). 

Q Every dealer should use a Jewell 
No. 57 double reading Volt- 
meter to test both "A" and "B" 
batteries before they sell them. 
Many set owners also use this 
instrument. 

Jewell instruments are sold by 
radio dealers everywhere. Send 
for our 15 -A Catalog. 

25 Years Making 
Good Instruments 

Jewell Electrical Instrument Co. 
1650 Walnut Street - Chicago 

"A" and "B" 
Battery 

Voltmeter 
No. 57 
$10.00 

Rangc -7% and 150 volts 
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Radio Telephony 
for Amateurs 

By STUART BALLANTINE 

"The home - builders' Radio Bible" 

Price $2.22 ' 
SEND CHECK OR 
MONEY ORDER 

WIRELESS PRESS, 
326 Broadway 

Dept. B 
New York 

PERITE 
grte "SELF-ADJUSTING" Rheastat 

PERFECT et;°`-CIRCUIT 
Simplifies wiring 

Eliminates 
hand rheostats 

RADIALL COMPANY 
320 W.42nd St., N -Y. 

Write for 
Dept. A -I 
Free Hook -ups 

$Hó 
Everywhere 

IF you 
could 

make a 
compari- 
son capacity test 
noiseless mica condensers, - 
as many leading set manufac- 
turers have done, -you like - 
wise would ever after insist on 

NEW YORK COIL CO'S. 
338 Pearl Street, New York City 

of OL1T 

Innovations that Set 
NEW Standards of 
Condenser Efficiency 
The efforts constantly directed to keep 
U. S. Tool Condensers the leader have 
resulted in these remarkable new fea- 
tures: 
One Piece Stator, Hexagon Shaft- elimi- 
nating fanning of rotor blades: Three 
Mounting Lugs and Pigtail Connection. 
Guaranteed 3 %, plus or minus, from in- 
dicated capacity. 
Ask your dealer to show you these new 
types: Nos. 3 and 4, with celeron end 
plates. Nos. 5 and 6, low loss -metal 
end plates. 

100% GUARANTEED 
Write for Literature 

U. S. TOOL CO., Inc. 
113 Mechanic St., Newark, N. J. 

Mfrs. of special tools, dies, jigs, auto- 
matic machinery and sub presses. 

Keep l yo u r Customers 
safisfied 

by aNnituil yourself with a 
dependable radio jobber- 

This organization wholesales ex- 
clusively -they represent only the 
leading radio equipment manufac- 
turers -their products are guaran- 
teed -they are, therefore, a de- 
pendable source of supply, and the 
type of jobber you should tie up 
with for your requirements. 

Send for the Hommel Encyclo- 
pedia No. 256 -E. 

929 PENN AVENUE lpïï(l T. PITTSBURGH. PA. 

When writing to advertisers please mention THE WIRELECS :\GE 
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Two Condensers 
Radio fans, who have had trouble connecting 

and adjusting grid biasing condensers, will 
appreciate our new condenser code 610, which 
the Kellogg Company have just placed on the 
market. This is a standard 11 plate variable 
condenser of minimum .000074 and maximum 

.00035 microfarad, and it has as part of the 
construction, a micrometer vernier condenser 
with a capacity minimum of one micro-micro- 
farad and a maximum of ten micro- microlarads. 

The use of these condensers in any stage 
improves not only the appearance of the set, 
because of reducing the amount of wiring and 
apparatus, but actually aids in more efficient 
tuning. 

Ask your dealer to show you a complete line 
of Kellogg Radio Equipment. 

In One 

Use Is the Test 

KELLOGG SWITCHBOARD 8 SUPPLY COMPANY 
1066 W. ADAMS ST. CHICAGO, ILL. 

w,vit ltvwcwl,..,ww.w,,,,,,, llu,,,,lvtulw..ww.i w.i"vw_ 

Small Ads of Big Interest 
Space in this department costs only 80 cents a line 

Minimum space 7 lines Payable in advance 

riatrntrritaYelrmlirecri ills. r i orremlrlrriorrirroircworri lriatrremirrearrorreliwsn 
58 GENUINE Foreign Stamps. Mexico War 
Issues. Venezuela, Salvador and India Service, 
Guatemala, China, etc., only Sc. Finest approval 
sheets 50 to 60 %. Agents wanted. Big 72 -p. 
Lists Free. We Buy Stamps. Established 20 
years. Hussman Stamp Co., Dept. 157, St. 
Louis, Mo. 

HELP WANTED 
Earn Money Weekly, spare time, addressing, mail- 

ing circulars. No selling. We pay weekly. Send 
for full particulars. Rica Co., 1658 Broadway, 
Dept. M -18, New York. 

Radio Operator or 
Radio Mechanic ? 
A good position in the radio 

field awaits every red blooded 
individual. Men are needed now 
as operators, repairmen and mer- 
chandisemen. More men will be 
needed in the months to come. 

Now is the time to prepare for 
a position in this interesting pro- 
fession. The Y. M. C. A. Radio 
Institute will prepare you quick- 
ly for the position you want. 

Free employment ser- 
vice to our graduates. 

Send Today for Illustrated 
Booklet for either a Resident or 
a Correspondence Course. 

Y. M. C. A. RADIO INSTITUTE 
149 East 86th St., New York City 

RADIO GENERATORS -500V 100 watt $28.50. 
Battery Charging Generators $8.50. High Speed 
Motors, Motor Generator Sets, all sizes. MOTOR 
SPECIALTIES CO., Crafton, Penna. 

A RELIABLE and thoroughly experienced radio manufac- 
turing and merchandising organisation wants live -wire 
representative In your community. Complete line of 
highest quality receiving sets and accessories, exclusive 
territory. and liberal discounts without annoying quantity 
regulations. Write or wire Radio Development Co., 25 
S. 13th St.. Harrisburg, Pa. 

12 Cells 

Solid 
Volts 

Cabe 

SPECIAL 
INTRODUCTORY PRICE 

For a limited time only, and to introduce this 
new and superior Storage "B" Radio Battery to 
the Public, we are selling it for $1.00. Regular 
Retail Price is 86.00. You save .00 by ordering 
NOW. A liner battery cannot be built than the 

World Storage `B" Battery 
(la CELLS -24 VOLTS/ 

To ten million homes with Radio Sets -and to countless mil - 
teryt,rinén a newirv". cbuyers-this io tWI/MA/Storage y economy nd per[ perform- 
ance. I lore is battery that pay fr itself in s few weeks - ill Inst. for years and can be recharged at mxligible cost. 
And /IOU eau SJ.00 bu ordering rwa. 

Battery Equipped with A Superior Battery solid Rubber Case 
Iles heavy duty 2 1 -8 in. x 1 In. x 1 -4 in. plates and plenty of 
cid ern haion. Extra heavy glans jars allow ready observa- 

tion ,.r eh vgn and prevent Leakage and seepage of current. 
It holds its charge while idle, at constant Ya tags. 
You will and td, battery a linon to hunt distance ion. 
It does 

swayil 
with 
sutra ó re ttmany 

noises so often blamed on 

SEND NO MONEY 
Just state number of batteries wanted and we will ship day 
order in received. EXTRA OF'F'ER: 4 batteries in series (IM 
volts ,ru .mi. Pay Exwiniof examining yr r Kez angae h 

f wt or er bend your 

WORLD BATTERY COMPANY 
Makers of the lemmas World Radio "A" Storage Battery 

1219 S. \ \'abash Ave., Dept. 79, Chicago, ILL 

SAVE S2.00 BY ORDERING NOW! 

A number of 
MY BOY S 
have found that 
they can own a 
Real Loud Speak- 
er Without Cost, 
They are earning 
this Loud Speak- 
er by giving me a 

few hours a week. 

Here is YOUR chance to 
add a Loud Speaker to your set 
and let the whole family really 
enjoy listening in. 

This r eretone 

LOUD SPEAKER will repro- 
duce perfectly and with plenty 
of volume. In fact it is adjust- 
able so the volume can be reg- 
ulated to your requirements. 

A $15 Loud Speaker for only 
12 subscriptions. You can earn 
this in part of your spare time. 
Besides- 

Winning a Paragon $135.00 set 

See Page 66 for Complete In- 
formation. 

Burt Evans. 

Mail This Coupon Today 

THE WIRELESS AGE, 
326 Bway., N. Y. C. 

Dear Burt, 
I want to earn the Perfec- 

tone Please send 
me complete information. 

I have not a radio set now, 

Name 

Address 

When writing to advertisers please mention THE WIRELESS AGE 
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Tough! 
Bakelite -Dilecto has as- 
tounding mechanical 
strength; yet it is easily cut 
into perfect radio panels. 
Used by foremost radio set 
manufacturers. 

(I )istiuguished by Its Red Stripe) 

Resists heat, cold, water, 
oil, steam, solvents and all 
weather elements. Highest 
in dielectric strength. Al- 
ways satisfies. Don't spoil 
your set's chances by using 
inferior material. 

THE CONTINENTAL FIBRE CO. 
Factory : Newark, Delaware 

Service from: 
New York, Woolworth Bldg. 
Chicago, Wrigley Bldg. 
Pittsburgh, 301 Fifth Ave. 
San Francisco, 75 Fremont St. 
Los Angeles, 307 S. Hill St. 
Seattle, 1041 Sixth Ave., So. 

' RADIO BATTERIES 

Madison, Wisconsin 

THE WIRELESS AGE 
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Ray -O -Vac Construction 
Insures Full Strength 

and Long Life 
No other battery has the exclusive 
Ray -O -Vac features illustrated. 
They mean full power, solid con- 
nections, perfect insulation and 
thorough protection against mois- 
ture. When you need the "juice 
it's there. Every radio owner 
should know how Ray -O -Vac 
Batteries are made and what that 
construction means in improved 
reception, long life and economy. 
Explained in our "Radio Trouble 
Finder" which gives valuable in- 
formation on use and care of 
radio sets. 

A postal, brings it to you. 

FRENCH BATTERY & CARBON CO. 
Madison Wisconsin 

Atlanta Dallas Denver Kansas City 
Chicago New York Minneapolis 

Y-OEVAC 
Radio's 73est Batteries 

There is only one 

GENUINE 
EBY Binding Post 
"With Tops Which Don't Come Off" 

Eby Posts are scientifically de- 
signed, and beautifully finished and 
their price is right. 
EBYS are Binding Posts Plus 

H. H. EBY MFG. CO. Philadelphia 
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WENTY miles in a single night. That was the won - 
derful broadcasting achievement of Paul Revere as T 
he galloped from village to village, waking the 

countryside with the cry "the British are coming. 
Just one hundred and fifty years ago he made that broad- 
casting record. Today news flashed in any part of the 

Iti country is heard almost instantly, not a mere twenty 
miles but thousands of miles away. 
In every part of the United States, Crosley Radio Re- 
ceivers are bringing in far distant stations clearly and 
distinctly. Up to the minute news, concerts, music, lec- 
tures, are yours to enjoy right in your home when and 
from where you choose if you own a Crosley. 
Keeping always at the head of the procession in improve- 
ments and innovations, the Crosley Radio Corporation 
has made it possible for every one to possess the maxi- 
mum efficiency in radio reception at the minimum cost. 
The Crosley Trirdyn 3R3 illustrated below is, in the 
opinion of many experts, the best radio receiver ever 
offered to the public at any price. The experiments of 
over 200 experts have shown that in ease of tuning, 
sharpness of signals and nicety of calibration, the Trirdyn 
cannot be excelled. Local stations may be easily tuned 
out even if very close to you, and far distant reception 
almost instantly brought in. 
The Trirdyn 3R3 illustrated below is a 3 -tube set incor- 
porating tuned radio frequency amplification, regener- 
ation and reflex. It has been proven to give the effi- 
ciency of a 4- or 5 -tube set. And yet it is priced at only 
$65 without batteries, tubes and headphones. The Trir- 
dyn Special, set in a special solid mahogany cabinet 
which is made to house all the necessary accessories may 
be had for only $75. 

Before you purchase n radio reeeirrr listen in on a 
C roslet. Trirdyn. 

For Sale by Good Dealers Everywhere. 

Crosley Trirdyn 3R3 $65.00 

Other Crosley Models 
Crosley 50. A one tube Armstrong Regenerative Re- 

ceiver. Price, less accessories, $14.00. A 
two stage amplifier Crosley 50 -A may be 
added to it for only 31$.00 thus making 
a three tube set. 

Crosley 51. The two tube Armstrong Regenerative set 
that became the biggest selling receiver in 
the world in just 24 days. Price, less ac- 
cessories. $18.50. By adding the Crosley 
51 -A, a one stage amplifier at $14.00, a 
three tube set may be formed. 

Croaky 50 -P. The Crosley 50 in neat strong portable , quartered oak cabinet, less accessories, for 
only $18.00. 

Crosley 51 -P. The Crosley 51 in compact leatherette 
portable case completely self- containing, 
less accessories, nt $25.00. 

Crosley 52. A new Armstrong Regenerative :3 tube set 
ass u ring loud speaker volume on distant 
stations under almost any conditions. Price, 
without 

c 

: ,s sories, $30.00. 
Crosley X -J. One of the best known and most popular 

4 tube receivers on the market. A radio 
frequency set at $55.00 without acces- 
sories. 

Crosley X -L. A rearrangement of the 4 tube Crosley 
X -J set in a beau tiful mahogany console 
cabinet. Price, without accessories, $120.00. 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President 

928 Alfred St. Cincinnati, O. 

r .4 a 
. >F 

ck[SLIE i( 
Better -Cost Less 

Radio Products 
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Radiotron 
WD- I I 

Don't Buy just ̀ Tubes! 

This symbol 
of quality is 
your protes 

lion. 

It isn't a genuine WD-11 
unless it's a Radiotron. 
It isn't a genuine WD-12 
unless it's a Radiotron. 
It isn't a genuine UV -199 
unless it's a Radiotron. 
It isn't a genuine UV -200 
unless it's a Radiotron. 
It isn't a genuine UV.201.a 
unless it's a Radiotron. 

If you go into a reliable store and ask for a vac- 
uum tube, you will probably get a genuine 
Radiotron, because most reputable dealers carry 
nothing else. And most buyers mean " Radiotron" 
when they say "tube." But the wise man says 
" Radiotron." And he takes the precaution to 
look for the name on the base, and the RCA 
mark on the glass. Those names have a history 
of invention, research and development back of 
them that has resulted in the production of the 
finest tubes possible today. And they have a 
history of best performance right within every 
fan's experience. That's why knowing fans buy 
by the name: Radiotron. 

Radio Corporation of America 
Sales Offices: Dept. No. 19 

233 Broadway. NewYork 10 So. LaSalle St., Chicago, Ill. 
433 California St.. San Francisco, Cal. 

Radiotron. 
REG. u. S. PAT. OFF. 
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