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Eveready gives you the right battery 
for every radio use! 

EcH f candy Radio Battery represents thirty years of battery 
bwkttr experience. Each Eveready Battery represents milluxu 

dollars anvtIted an men. methods and machinery. Overseeing 
Eveready prodertenn es the greatest battery Laboratory known to 
science, where every partack cl raw m,atrrul is required to pass 
Evere Jy's exacter mesa To ensure Eterrady serviceability. hatches of 
Eveready Batteries art constantly bring set aside for performance tests. 
And, finally. daily shipments keep dealers supplied with fresh Eveready 
Battersea, packed full of power. 

To be certain of battery satasfactaon, insist on Evucady Radio 
Battene --they last longer 

Radio Batteries 
-they last longer 

The radio dry cell triumphant 
For nerncaoacal, eata.factrry racdan, het the filaments cf 
rut dry cell tubes with the Eveready Dry Cell Radio "A" 

Fl.rtrrr WI mode« any other at K ampere current Full 
ifAtrux n:ma Si wake the beemonioal Eighth on labels and in our 
hviktsa Thin homy wit eland your expectation& in economy and 
perfurissnor. 

Equal to all de,na nds 
IR..Yr 14w* from jrm ..B Battery. power that gr. -es We to your 
bee, l rh ears rr laid sprrker. Sae cotres draie stance "B Battery current 
than nthera4 kit w}utra r the tube or taches you use, Eveready "B ' 
Batterars will rive you maximum results. fwreme "B.. Bitterly; are 
mode rn us isini for all pas ibis unes. Adways um the hggeß t p.atbk 
battery, kir tt01111t111111i energy in proportion t000m, and Last& longer. 

This battery is a wonder worker 
twraxly's hugest aatienbution to ecnnornical and nicer 
art rig radm is the b+rerm `'C" Battery. a triple ease, 

aarr miel bige. It wit Hagar the laud TTaker reep and 
with a new hams and las aùis g cf terne, and ºve much 
ro rey rain the "B" Battery lags kmhex. Connect 
t sotte ttae lends of auk frequency aie Gers and notice the 
had J rince.. Can shin be used a.. an A. Battery tex rye 
tr yr tubes n prrtabit arts, and as a .8. Battery booster. 
Evx>rnea.tr. Radio Battery No. 771 ---use st! 

NATIONAL C'ARNUN CXIMPANY, lvr , New Yoh and San Francisco 
1MriPer.we for Raio l.F..rrer.w 

CALtAMw }LAti[1ltK (Wallet OD, tar" Nome .d fJ¡rr T...w Our. 
YraeMir i. r ....fflimi afflrlM.. ..#.. a.m.+. ere ire to m,.& V per Imo .g eri. A....n släts.. min 

eel .' Mer.. MK !.A. Orla.. Cy, be, .M Coma Oww. Line lima OINK T 
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T 15 only wien 
cois season comes 
find welviuwiile pne 
and cy-rre'zs 4-o 1 
eVeró'reens. " 

Dependability! 
MORE than ten 

years of radio 
manufacturing ex- 
perience is built into 
each dependable 
Grebe Broadcast Re- 
ceiver. 

Made in two easily 
operated types, in which 

every detail of 
craftsmanship is an 
assurance of trust- 
worthy perform- 
ance. Ask your 
dealer or write us 
for literature. 

Type CR -14-A 3 -tube dry 
cell Regenerative ,$110" 
Receiver 

(Accessories extra) 

Licensed Under 
Armstrong U. S. 

Pat. No. 1,1 13,149 

Type CR -12 -4 tubes. Com- 
bines Regeneration$ 17 5 00 and Tuned R.F.. 

(Accessories extra) 

A. H. GREBE & COMPANY, INC., Richmond Hill, N.Y. 
Western Branch -451 East 3rd St., Los Angele"s, Cal. 
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dthiòipïc 
An Illustrated Monthly Devoted to Radio 

Volume IV March, 1924 Number 2 

PASSION PLAYERS GET CROSLEY SET 

Anton Lang, "Christus" in the cast of the Passion Play, receiving a radio receiver from 
Powel Crosley, Jr., for installation in Oberammergau, Bavaria. Andreas Lang, who plays 
"Peter" and Guido Mayr, who plays the role of "Judas," are interested spectators. 
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Vol. IV March, 1924 No. 2 

Score Again for Radio 
RADIO came to the rescue of the rail- 

roads and the newspapers recently 
following the blizzard that swept the 

northern half of the United States. With all 
wires down and many cities cut off from out- 
side communication, radio came to the front 
and not - only kept trains running, officials 
informed of what was going on, but also sup- 
plied the newspapers with their "copy." 

The demand of the Actors' Equity Asso- 
ciation in New York that broadcasting sta- 
tions be made pay for the services of actors 
who recite or sing for the entertainment of 
the radio public met with but slight notice 
from the broadcasters. E. F. McDonald, 
president of the National Association of 
Broadcasters, summed it up thus : "If the 
actors and actresses are displeased with the 
free publicity they are getting, the radio sta- 
tions will refrain from giving it to them. 
Perhaps they'll want the newspapers to pay 
for printing their pictures next." 

The stockholders of the Commonwealth 
Edison Company - between 34,000 and 
35,000 in number-listened to the proceed- 
ings of the annual stockholders meeting by 
radio. It was impossible to hire a hall large 
enough to hold them all, so the radio was 
employed. KYW broadcast the proceedings 
of the meeting. 

Does Radio Hurt Playhouse? 
WO widely different views of the ef- 
fect of radio on the theatre are ex- 
pressed in statements from William A. Brady, the producer of S. L. Rothafel, the impresario of the Capitol Theater, New York. Mr. Brady maintains "unless the radio business is curtailed immediately by organized effort it is likely to make the legit- imate stage about as profitable as an ice cream factory in Alaska." 

However, Mr. Rothafel, who is a pioneer 
in using radio, says : 

"For the past years we have been broad- casting the musical program of the Capitol Theater, first as an experiment and now as a permanent feature of our service. As I see 
it, the business of any theater management 
is to use every effort to build up the good 
will of his house in every available way, for increasing theater attendance is the reflec- 
tion of increasing good will for the house, 
which pays in dollars and cents. 

"If a theater's broadcastings reflect the 
`esprit de corps' of the house in its endeavor 
to please its patrons, the radio advertising 
will prove to be of great value. However, 
if it is done as a fad or a thing of the mo- 
ment, the result will bring keen disappoint- 
ment. Before attempting to broadcast our 
program we made many experiments to dis- 
cover the best method to link the radio as an 
ally of the theater. The radio is here to stay 
and its field is so tremendous that it is fool- 
ish to try to combat it, whereas we have 
proved that, if successfully done, it is a 
potent force for increasing the number of 
our patrons. The exact value in dollars and 
cents cannot be computed, but the fact re- 
mains that we have had over 400,000 letters 
from fans, praising the innovation, while 
only four letters have been received panning 
the programs. Undoubtedly what has proven 
of benefit to the Capitol Theater can be used 
successfully in other theaters throughout the 
country." 

Talk Isn't Cheap 
IT isn't going to be cheap to stump by air, 

the political campaigners are learning. 
Ten dollars a minute has been named as 

the price by an eastern broadcasting station, 
and you can't buy less than ten minutes of 
time. It is doubtful whether at this rate it 
would pay the average political office -seeker 
to drive home many arguments. 
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Broadcasters Defy M usic Men 
THEATREMEN AND HOTELS JOIN RADIO UNITS IN 

A FINISH FIGHT ON SONG PUBLISHERS 

THE nation-wide fight of the Radio Broadcasters against the 
American Society of Composers, Authors and Publishers, who 
refuse to allow their songs to be broadcast without payment of 

a license fee, came to a head in Chicago at the recent meeting of hotel- 
men, theatre owners and radio broadcasters, held at the Hotel La 
Salle, Chicago. 

There were representatives of the ten thousand motion picture the- 
atre owners of the country, 800 dancing masters and music teachers, 
and about 2,000 hotel owners, as well as the National Broadcasters' 
Association, and at the sessions held February 6 and 15, they tossed 
down the gauntlet to the song publishers, refusing to enter into nego- 
tiations with them and accused them of using strong arm methods. 

Two Publishers Resign 
Two of the "Big Six" song pub- 

lishers-Waterson-Berlin & Sny- 
der, and Will Rossiter-have 
withdrawn from the A. S. C. A. 
P. and scouted threats of the so- 
ciety to force them to remain 
members because they are under 
contract. Their letters appear in 
another column. 

Will Rossiter's letter reads as 
follows: 

National Broadcasters' Association, 
1265 Broadway, New York City, N. Y. 
Gentlemen: This is to advise you and 
your members that I have this day 
sent my resignation to the American 
Society of Composers, Authors and 
Publishers, of which I have been a 
member. 

Very truly yours, 
Wm. Rossiter. 

The letter from Waterson-Ber- 
lin & Synder Co., states: 

"We are members of the Ameri- 
can Society of Composers, Au- 
thors and Publishers. 

"We are not in sympathy with 
their program, insofar as it has 
for its purpose the collection of 
money in any form from broad- 
casting stations, hotels moving 
picture theatres for the privilege 
of playing our copyrighted music. 

"It is our intention at .the 
earliest feasible time to resign 
from this organization so that our 
copyrighted music may be per- 
formed publicly without payment 
for any license or any fee or tax 
of any nature whatsoever. 

"We want to go on record as 
opposed to any organization 
which has as its purpose the col- 
lecting of money from agencies 
which -we believe to be of distinct 
value to us in advertising mir 
products. 

"To this end, insofar as we have 
the authority to do so, we hereby 
give permission to publicly per- 
form our copyrighted music with- 
out any further authority from 
us, and we will refuse, if we can 
legally do so, to prosecute or to 
join in the prosecution of any one 
publicly performing our copy- 
righted music." 

Can't Force Them In 
As to forcing the recalcitrants 

to remain members of the Society 
of Publishers because they are un- 
der contract, "That's a joke," said 
E. F. McDonald, president of the 
Broadcasters' Association. "They 
cannot sue one of their members 
without that member's consent." 

Mr. Paul B. Klugh, executive 
chairman of the Broadcasters' As- 
sociation, stated : "This contro- 
versy has become national in 
scope and is being echoed in 
Washington." Efforts will be 
made to obtain governmental ac- 
tion and possible legislation. In 
a letter to the song publishers he 
stated : 

"Unfortunately your objectives 
go far beyond ordinary recogni- 
tion of what you term your rights. 
They enter the realm of high tax- 
ation, with every likelihood that 
the burden will grow each year. 

"It is difficult to reconcile such 
strong arm methods with any 
bona fide desire to seek a fair -so- 
lution of this question." 

Mr. Klugh's letter points out 
broadcasters are divided into 
three classes: "(1) those who 
do not care to use your music ; 

(2) those who claim you have no 
legal rights, constantly use your 
music, and propose to fight you to 

the last trench ; (3) those who 
have licenses from you." 

Tracy Drake of the Blackstone 
and Drake hotels, representing the 
Hotel Owners' Association among 
others, after the meeting said : 

"We're all a unit now, and we're 
going to show these people where 
they get off at." 

Bill Permits Free Music 
A revision of the copyright laws 

that were drafted before the radio 
broadcasting stations came into 
use, is sought by Representative 
Walter H. Newton, of Minnesota. 
He has introduced a bill in Con- 
gress that will permit the free use 
of copyrighted music by the 
movies, theatres, hotels and radio 
stations. This measure is prac- 
tically the same as that introduced 
on June 21, 1921, by Representa- 
tive Lampert and an effort will 
be made to secure early considera- 
tion of the bill by the committee 
on patents. It is likely the bill 
will come up for action by the 
House this season. 

An attempt is being made by 
the American Society of Com- 
posers, Authors and Publishers, 
to apply the law that was passed 
years before the advent of the 
radio broadcasting station, to 
cover their playing of music that 
is copyrighted by their members. 
That such a thing is wrong, is 
shown by the new bill just intro- 
duced by Representative Newton, 
who believes the playing of copy- 
right music for movies, theatres, 
hotels and radio stations, is for 
the benefit of the public and with- 
out remuneration to the players. 
He holds that such performances 
popularize the music and increase 
its sale to the public and he be- 
lieves that the radio stations, 
movies, theatres and hotels, 
should not be required to make 
payment to the publishers. 

Representative Newton also 
complains that certain publishers, 
acting through secret representa- 
tives posing as patrons, have in- 
duced movies, theatres, hotels and 
radio stations to play certain 
copyrighted music, then demand 
payment of a license fee because 

(Continued on page 38) 
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Two Members of Music Publishers Resign 
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Reproduction of letters received by the National Association of Broadcasters from Will 
Rossiter and H. Waterson of Waterson-Berlin & Snyder. (Reproduced through the courtesy 
of Exhibitors' Herald.) 

Music Men Can't 
Withdraw 

ejC. ROSENTHAL, general 
manager of the American 
Society of Composers, Au- 

thors and Publishers, has issued 
a statement that Messrs. Will 
Rossiter and Waterson, Berlin & 
Snyder cannot resign from the 
society, reading as follows : 

"It is true that two of our mem- 
bers have tried to resign. But 
there is nothing doing on resigna- 
tions as long as their contracts are 
in force, arid neither one of these 
expires until January 1, 1926. 
They evidently overlooked such a 
little matter as a binding con- 
tract. 

"In the matter of Rossiter we 
don't care one way or another, as 
he has not really had anything 
worth while in the past five years. 
And we do not ' anticipate any 
trouble with Waterson, either, as 
his contract is explicit and bind- 
ing, as he probably now realizes. 

"The trouble was brought about 
chiefly by the radio which has 
grown to such an extent and is 
still growing as to cut very deep- 
ly into the sales of phonograph 
records. This is a serious prob- 
lem and is daily growing more se- 
rious. 

"Several of the largest broad- 
casting stations have taken out li- 
censes with us for the use of our 
music, but there are a lot that 
have not. Rossiter and Waterson 
have probably reached the conclu- 
sion that the giving of free rights 
to these broadcasting stations will 
be helpful to their general busi- 
ness. 

"These are only defections or 
attempted defections and while 
we are not worrying about any- 
thing else happening we will en- 
force the terms of our contracts 
to the letter. In the event of Ros- 
siter and Waterson attempting to 
evade or ignore these contracts 
we will go into court and get an, 
injunction compelling them to 
live up to the agreement." 

Denmark now has officially 
licensed 3,109 private radio re- 
ceiving sets Charge d'Affaires O. 
B. Harriman, Copenhagen, reports. 
School pupils rank first with 473 ; 

commence, shipping and industry, 
second with 448. 
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Oak Park, I11. \ ow On Air 

Telfer MacArthur 

THERE'S a new station on the 
air-WTAY-which is broad- 
casting nightly, except Sun- 

day and Monday, between the 
hours of 6 and 8 p. m. This is 
known as the Oak Leaves station, 
and is operated by the Pioneer 
Publishing Company, 1112 North 
Boulevard, Oak Park, Ill., the home 
of Rio Topics. 

The new station is located atop 
the Oak Park Arms Hotel, corner 
of Washington boulevard and Oak 
Park avenue, and was formally 
opened February 9. The antenna 
of WTAY may be seen for blocks 
standing out above everything else 
in the Chicago western suburb. 

Celebrities from all the Chicago 
stations were on hand the opening 
night and helped dedicate the new 
station. Mr. and Mrs. Jack Nel- 
son from the Drake Hotel, Jerry 
Sullivan, the Harmony Girls, Fred- 
erick Agard, and Bob Coogle, as 
well. Dean Remick, George Smith, 
Mr. and Mrs. Warren K., Howe, 

L. M. Clausing, the Cambridge Sisters band played from 
WJAZ, the Zenith Edgewater Beach station, E. Whit- 
ney from WMAQ, Chicago Daily News, and Herbie 
Mintz, and Sen Kaney from KYW, the big Westing- 
house station, Chicago. 

MacArthur Promoted It 
The new station was made possible through the un- 

tiring efforts of Telfer MacArthur, publisher of Oak 
Leaves, who interested other citizens of the suburb in the 
scheme to advertise the city. A. E. Lorenz, president of 
the Oak Park Arms Hotel, and Harry A. Parrish, vice- 
president and general manager of Oak Park Arms Hotel, 
were also active in the organization of the new station. 

L. E. Dutton, a licensed operator and radio engineer 
of considerable experience, has' been chosen as the oper- 
ator for WTAY. As an amateur and commercial oper- 
ator, Mr. Dutton has been engaged in radio work since 
1910. After serving two and a half years in the navy dur- 
ing the World War, he toured the world as a commercial 
operator, returning to the U. S. A. in 1921 to enter the, 
department of commerce as assistant U. S. radio inspec- 
tor for the Ninth District, which includes thirteen states. 
In the last four years Mr. Dutton has covered 265,000 
miles, he says. He installed radio on battleships in the 
Panama Canal zone last November. 

Tests Show Efficiency 

During tests made previous to opening the station it 
was heard distances of 1,000 miles away. The power of 
the transmitter of the new station is rated at 500 watts 
output. The wavelength is 278 meters. 

Hugh B. Marshall is studio manager and Miss 
Margaret Farr is musical director. At present the 

Oak Park Arms Hotel, Oak Park, Ill., the home of Station WTAY, the 
newest middle west station, operated by Pioneer Publishing Company, pub- 
lishers of Oak Leaves. 

www.americanradiohistory.com



10 

Harry A. Parrish 

microphones are located in 
hotel lounge, but arrangements are 
being made to equip a studio on the 
top floor of the hotel. 

The operating room is on the top 
floor of the Oak Park Arms and 
the antenna extends from. the 
northeast corner of the building to 
the southwest. The best of talent 
is being selected for the regular 
evening 'concerts and the station 
has been receiving comments from 
all over the country upon the ex- 
cellence of its programs. 

There will be weekly concerts by 
the Siloam Commandery Band 
which is declared to be one of the 
finest musical organizations in the 
world. These will be given every 
Thursday evening under the direc- 
tion of Edwin D. Wade, comman- 
der of Siloam Commandery, No. 
54, Knights Templar, Oak Park, 
Illinois. 

the 

Pneumonia Victim 
Asks for WTAY 

ARTHUR L. BEINER of the 
Chautauqua Concert. Ly- 
ceum and Home Talent de- 

partment of Waterson-Berlin and 
Snyder Company, who sang the 
other night at the new Oak Park 
station WTAY, has received the 
following interesting and touch- 
ing letter from a nurse in Wil- 
liamson, N. Y. As Mr. Beiner 
says, "there is so much human in - 

RADIO TOPICS 
terest in the incident that more of 
this 'milk of human kindness,' 
evident in the writing, could well 
be brought to the public atten- 
tion, since there seems to be a 
crying need for more of it in a 
world that knows so much of 
crime and sensational reading 
matter : February 16, 1924. 
"Dear Mr. Beiner: 

"Trusting that is your name. 
At any rate I am hoping this 
reaches the composer of `Down in 
Hackensack, New Jersey.' 

"I am a trained nurse and am 
caring for a pneumonia patient 
who no doubt will pass out some 

Edwin D. Wade 

time tonight. He has taken such 
comfort during his illness listen- 
ing on the radio. Tonight is the 
first of the WTAY ever received 
and can't tell you how much we 
enjoyed your song. All through 
his illness he has enjoyed the ra- 
dio. We heard your lovely voice, 
oh ! so very plain and he said, `I 
would applaud if he could hear 
me.' Please sing it again, Mr. 
Beiner. We heard you at 9 
o'clock p. m. 

"My patient is 45 years old and 
the father of six children, the old- 
est being 13 and the youngest 1 

year. Their means are very 
meager and they can't afford to 
lose their father and husband. 
His temperature is now 104, pulse 
120 and respiration 27. The doc- 
tor's last words were, 'look for the 
end in at least twenty-four hours.' 
Just imagine anyone requesting a 
radio concert 'on the way out.' I 
have another nurse here and we 
are still doing our best to preserve 
life, so if we pull him through we 
will blame `Hackensack, New Jer- 

March, 1924 

sey,' for he loved it and wanted to 
hear it again. We hope you will 
accept the congratulations we 
send and when we see your song 
published you can bet we will pur- 
chase it. - 

"The weather here is cold to- 
night -10 above zero-moonlight, 
and still. This little home is out 
in the country, making surround- 
ings quite contrary from what my 
assistant and I are accustomed to. 
We are Rochester nurses. 

"Best wishes and many thanks 
for the solo. 

"Very truly, 
"MISS BLANCHE WING, 

"426 East Main St., 
"Rochester, N. Y., Apt. 24." 

WEEKLY SPORT REVIEW- 

"A 
REVIEW of the Week's 
Snorts" by Elmer Q. Oli- 
phant, one of the best 

known men in the athletic world, 
will be given each Monday night 
it 6:15 o'clock by radio from 
\,VGY! the General Electric sta. - 
ion in Schenectady. 

Mr. Oliphant, who won his let- 
ter in four major sports at West 
Point and gained national fame as 
one of the best all-around athletes 
at the military academy, is now 
director of athletics and physical 
training at Union College. Be- 
fore entering West Point, Oli- 
phant played football for three 
years at Purdue University. 

His weekly talks will be lim- 
ited to 15 minutes and will com- 
prise a general review of what 
has taken place in the sporting 
world the preceding week. 

A. E. Lorenz 
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The World Radioized 
Radio and the Pursuit of Happiness 

By H. N. BUNDESEN, M. D., Commissioner of Public Health, Chicago 

TpE following article ap- 
eared in the Weekly Bul- 

letin published by the Chi- 
cago Department of Health, Jan- 
uary 26, 1924, and contains some 
pertinent facts concerning radio 
which it might be well to re- 
member. 

Dr. Bundesen says: "Radio 
brings a new outlook on life, 
which makes for happier family 
life and less domestic discord. 
Children are less apt to get into 
mischief while 'their attention is 
focused upon messages or music 
coming in over the receiver. 
They soon learn that quiet is es- 
sentiál to enjoyment of the pleas- 
ure that radio affords." 

In the present age of invention 
and discovery many things con- 
tribute to the health and happi- 
ness of civilized society. Travel- 
ing has been robbed of the hard- 
ship of pioneer days and is now 
comfortable, rapid and easy. 
Ready communication by tele- 
phone, telegraph and other means 
has annihilated distance and 
brought the most isolated places 
into touch with each other and 
with the world at large. Labor- 
saving devices reduce hazard, ren- 
der labor more productive and 
conserve health. 

Even recreations have been 
profoundly influenced by me- 
chanical invention. The moving 
picture and the talking machine 
have done much to place whole- 
some amusement within easy 
reach of all, and have added great- 
ly to the pleasure and attractive- 
ness of home life. 

And now there appears the 
crowning achievement of modern 
inventive genius, the radio -phone, 
a most remarkable instrument by 
which messages, music, lectures, 
sermons, health lessons and many 
forms of useful information are 
broadcast to millions of fire- 
sides, there to contribute to do- 
mestic happiness and content- 
ment, and to promote the physical 
and mental well being of man, 
woman and child. 

The radio, through the recrea- 
tion it affords, is beneficial to the 

normal human body and mind. It 
stimulates the activity of the di- 
gestive, respiratory and other or- 
gans. It gives relaxation, com- 
fort and happiness and relief to 
persons suffering from nervous- 
ness, stress of overwork, worry 
or mental exhaustion. It is a 
large factor in maintaining nor- 
mal equilibrium, in breaking the 
monotony of daily routine and 
counteracting the excessive ten- 
sion of life today. 

Radio in the Home 
How to occupy leisure time to 

advantage is an important prob- 
lem in the home of the average 
individual. The deadening monot- 
ony of housework, if unbroken by 
other interests, and its depressing 
effect upon the mentality is a mat- 
ter of common knowledge. The 
intensive grind of the average 
man's work, too, has its disturb- 
ing effect upon nerves and men- 
tal equilibrium. 

To both man and woman, tired 
from the day's labor, the evening 
at home often means a dull and 
stupid prospect, which often re- 
quired too much effort to vary by 
going to a movie or a theater, or 

seeking other form of entertain- 
ment. Time, therefore, hangs 
heavily and dissatisfaction, im- 
patience and domestic friction 
sometimes follow as a natural con- 
sequence. This leads the more 
energetic members, particularly 
older children, to seek amusement 
away from the rest of the family. 

Because of the radical modifica- 
tion of our habits of life, due to 
economic conditions, there is need 
of more opportunity for normal 
and healthful recreation, par- 
ticularly those forms which make 
home life more . attractive and 
which promote rest and relaxa- 
tion. The radio -phone fulfills this 
need and satisfies a long felt want. 

The radio has become a ready 
medium for bringing contentment 
into the home. The broadcasting 
of good music is one of the features 
of the radio programs. Good 
music, in addition to its amusement 
value, has a soothing effect upon 
the nerves and is otherwise bene- 
ficial. It seems to allay irritation, 
brings a sense of peace and con- 
tentment and stirs pleasurable 
emotions. Its value from an edu- 
cational standpoint ,is unques- 
tioned. Acquaintance with the 

HIS MASTER'S VOICE 
"Hypo," the famous dog belonging to Billy Ellerman, manager of the Edgewater Beach 

Hotel skating rink, who has turned radio bug. "Hypo" takes delight in listening to the 
strange voices wafted from WJAZ. (Photo by Underwood & Underwood.) 
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music of the masters is broaden- 
ing in its influence, produces a de- 
sire for further study, not only 
from the standpoint of amuse- 
ment, but as a form of culture. 
There is also the exhilarating ef- 
fect of "jazz" music, which is par- 
ticularly attractive to the younger 
generation. The mild emotional 
excitement, brought about by the 
stimulating effect of "jazz" 
rhythm, is beneficial to normal 
processes of the body and has the 
additional advantage of promot- 
ing physical exercise in the form 
of dancing. 

Brings Contentment 
The man who has a radio outfit 

has something to look forward to 
when he gets home after a day at 
his work. He anticipates a pleas- 
ant and restful evening after din- 
ner. His hours until bedtime are 
pleasantly occupied. Also for the 
housewife the radio affords an in- 
centive for an occasional rest from 
the day's routine in order to hear 
whatever is being broadcast and 
thus relieves the monotony of the 
day. 

The radio brings a new outlook 
on life, which makes for happier 
family life and less domestic dis- 
cord. Children are less apt to get 
into mischief while their attention 
is focused upon messages or music 
coming in over the receiver. They 
soon learn that quiet is essential 
to enjoyment of the pleasure that 
the radio affords. 

The radio is now being used as 
a means of broadcasting many 
forms of useful information, more 
especially upon health subjects. 
Prominent men are daily giving 
talks on some subjects pertinent 
to the interests of the average cit- 
izen, and through this means mat- 
ters relating to health are broad- 
cast to larger audiences than it 
is possible to reach in any other 
way. It is worth while to listen 
with patience to such topics as 
relate to health, because in these 
talks are lessons that are of value 
to all. The subjects of conserva- 
tion of health, the means of pro- 
longing life and measures for 
avoiding illness are constantly be- 
ing brought into the home 
through the radio, and it is 
through such means that more 
people receive health lessons than 
through any other single agency. 
As for children, the habit of lis- 
tening in should be formed early, 
not only in order to derive im- 
mediate benefit, but to broaden 
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their store of knowledge. The 
numerous talks and lectures given 
over the radio stimulate the de- 
veloping intellect of the child and 
aid mental growth in keeping pace 
with the physical development. 

All Classes Enjoy It 
All classes of individuals derive 

benefit from radio programs. The 
business man who has devoted 
every thought and impulse over 
a period of years to making 
money, to conscientiously trying 
to support his family and to lay- 
ing aside a competence for old 
age, looks forward to the time 
when, some day, he will be able 
to relax and play, and enjoy the 
leisure which he is temporarily 
foregoing. Then there is the 
woman who has nothing to do, 
who is childless or whose children 
are grown up, who flits about 
playing bridge, going to teas or 
wandering about the city watch- 
ing the crowds and making all 
sorts of efforts to kill time. To 
her the radio comes as a blessing, 
something which promotes inter- 
est and gives something to think 
about. By its means the busi- 
ness man may take his leisure as 
he goes along. The best thought 
and entertainment in the world 
is available to him and a variety 
of diversions are his in any 
amount desired. 

There is an unfortunate class 
of individuals who are partially 
deaf and have difficulty in hearing 
conversations or ordinary spoken 
words. It has been noted that 
such individuals hear very well 
over the telephone and similar de- 
vices. To these, the radio affords 
unlimited opportunity for pleas- 
ure and instruction. Although 
heretofore unable to hear a con- 
cert or a play or a lecture in a 
hall or theatre, they can now en- 
joy all of these things over the 
radio. The benefit and happiness 
which these unfortunates derive 
from this source can readily be 
imagined. The instrument also 
brings cheer to inmates of insti- 
tutions for the helpless, such as 
old people's homes, sanitariums, 
asylums and hopsitals. In no 
other practical way could so 
much pleasure and instruction be 
brought to them. 

The radio strengthens the fam- 
ily tie by producing a common 
interest. 

It is not a fad, but a stable 
means of communication and is 
here to stay. Scientists are at 
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work developing its enormous 
possibilities for pleasure and hap- 
piness, for education and enlight- 
enment, for protection of the com- 
munity. The price range places 
it within the reach of everyone. 

Every Family Needs One 
While it is true that the radio 

is occupying a great part of our 
daily interest, it need not displace 
other interests. On the contrary, 
the pleasure afforded by the radio 
stimulates interest in other activi- 
ties, stimulates desire for further 
development along cultural lines 
and induces a thirst for knowl- 
edge. The. Health Department 
advises that every family procure 
a radio set. When it is installed 
in the home, the husband will find 
a happier and more contented 
wife; the wife will find an eager 
and less irritable husband. Par- 
ents will find their children de 
veloping mentally and better sat- 
isfied to remain at home. Teachers 
will find that children are easier 
to instruct than formerly, as a re- 
sult of preliminary education by 
the radio. 

One of the greatest benefits to 
be derived from the radio in the 
home lies in the fact that it keeps 
the youth at home, off the street, 
out of bad company and out of 
mischief. It keeps the young man 
from seeking undesirable amuse- 
ment away from the family in- 
fluence. The radio has a pro- 
found influence for good upon 
morals of youth. It undoubtedly 
tends to keep the young man 
away from the pool room, from 
the gambling den and the cheap 
dance halt. It keens him at home 
by broadening his interests, af- 
fording the pleasures needful to 
youth within the home atmos- 
phere. It thus exerts its influence 
in counteracting tendencies to- 
ward delinquency or criminality 
by keeping him away from bad 
associates and within the home 
influence. In short, the radio ben- 
efits and entertains the old and 
the young. It strengthens the 
home ties by offering a common 
ground of mutual interest upon 
which parents and children may 
meet. 

The radio is one of the bless- 
ings of modern civilization, a 
great aid not only in annihilating 
space and time, but a powerful 
factor in promoting health, hap- 
piness and contentment. 
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CARTOONIST MEETS POWEL CROSLEY, JR. 

Sidney Smith, highest salaried cartoonist in the world, and creator 
of "Andy Gump" in the Chicago Tribune, welcomed by Powel Crosley, 
Jr., at station WLW, the Crosley broadcasting station, Cincinnati. 

CHARLES RAY 
The popular movie star entertained thousands of radio fans recently 

with a talk from the Chicago Evening American's studio, broadcast 
through Westinghouse station KYW. Did you hear him? This is 
Charles posing for the cameraman as he talked. 

A general view of the Willard Storage Battery station WTAM, 
located at Cleveland, Ohio. 

ALL SET FOR MIDNIGHT REVUE 
W. Remington Welch, organist at the McVickers Theatre, Chicago, 

at the mighty Wurlitzer organ, answers a few hundred requests for 
certain musical selections every Wednesday and Friday night. E. O. 
Olmstead, publicity director of the theatre, reading telegrams and let- 
ters received. The music is broadcast through KYW, Westinghouse 
station, Chicago. 
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Big Radio Show at the Capital 
R ADIO dealers with the co- 

operation of officials of the 
Federal government, will 

stage in Convention Hall, Wash- 
ington, D. C., the week of March 
19 to 26, one of the most preten- 
tious radio expositions ever held 
in the United States. 

With the array of exhibits that 
have featured radio shows in 
other cities, augmented by special 
government displays, some of 
which have never been on public 
view, Washington's first radio 
show is destined to attract nation- 
wide attention. 

The Department of Commerce, 
which has supervision and con- 
trol over all of America's activi- 
ties in the field of radio; the Bu- 
reau of Standards, the govern- 
ment's famous experimental lab- 
oratory, and other Federal agen- 
cies interested directly or indi- 
rectly with radio and its develop- 
ment, will take an active and lead- 
ing part in making the radio ex- 
position in the nation's capital an 
epoch in radio history. 

The fighting arm of the govern- 
ment-the army, navy and marine 
corps-also will be represented at 
the show with exhibits of histori- 
cal value. 

Officials of the government de- 
partments, including President 
Coolidge, the chief executive, and 
members of his cabinet, are ex- 
pected to take an important part 
in the elaborate and unique enter- 
tainment features of the show. 

President Coolidge to Speak 
Efforts are being made by the 

committee in charge of the show 
to have the president speak on 
the subject of radio on the open- 
ing night of the convention, 
which will be broadcast to the na- 
tion through a chain of high pow- 
ered broadcasting stations scat- 
tered across the continent and 
linked together by telephone lines. 
Secretary of Commerce Hoover, 
the "Czar" of radio ; Secretary of 
War Weeks, Secretary of Navy 
Denby, and Chief Radio Super- 
visor Terrell, as well as the mas- 
ter radio minds of the Bureau of 
Standards, are to be urged to par- 
ticipate in the show program. 

Besides the government exhib- 
its, the secrets of the modest ap- 
pearing laboratory of C. Francis 
Jenkins, noted Washington in- 
ventor, whose creative genius has 
given to the world the motion 
picture machine and the even 
more remarkable apparatus which 
transmits pictures by radio, will 
be revealed publicly for the first 
time in Washington's show. 

Mr. Jenkins has declined flat- 
tering offers to exhibit at radio 
shows in other sections of the 
country the remarkable machine 
which makes it possible for pic- 
tures, movable or stationary, and 
even great panoramas 'of trans- 
piring scenes to travel on the ra- 
dio waves. 

The whole apparatus is com- 
parable to a camera with lens in 
Washington and its photographic 
plate in Boston; with this differ- 
ence, that the one lens in Wash- 
ington may put its picture on ten, 
one hundred or a thousand photo- 
graphic plates in as many differ- 
ent cities simultaneously, and at 
distances limited, only by the 
power of the broadcasting station. 

New Jitney Radio 
Other Washington inventive 

geniuses are coming to the show 
with radio inventions that never 
before have been seen at similar 
exhibits in New York, Chicago, 
Philadelphia, Boston and other 
large cities. For instance, the first 
coin controlled radio receiving set 
ever created will be on display. 
This device, the invention of D. J. 
Richardson, will reveal for five 
cents, what the ether waves are 
saying. It presents a number of 
unique features and differs from 
all other vending machines in that 
it assures prospective patrons 
that it is in working operation be- 
fore they deposit a coin in the 
receiver. 

Robert Lawrence, who came 
into radio fame through the 
broadcasting of community sing- 
ing fests through WCAP, the 
Chesapeake & Potomac Tele- 
phone Company station, is direc- 
tor of the entertainment program. 

Convention Hall, the scene of 
the big event, will be wired 

throughout for the public speech 
amplification system. Amplify- 
ing horns will carry the program 
features to the most remote cor- 
ner of the big auditorium, and 
thereby preclude crowding any 
one point. 

The first radio show in Wash- 
ington which is believed to be an 
annual affair in the future, will be 
held under the auspices of the 
Radio Merchants Association of 
Washington, of which William P. 
Boyer, a leading dealer in radio 
apparatus, is president. Fred S. 
Lincoln, a prominent Washing- 
ton business man, is chairman of 
the general show committee. 

Twenty Churches 
Broadcast 

Educational institutions 
. and 

newspapers have recognized the 
value of broadcasting, it is indi- 
cated by the February Radio 
Service Bulletin, issued by the 
Bureau of Navigation of the De- 
partment of Commerce. And 
there is an increasing number of 
churches which have found the 
radio an effective aid in their 
work. 

The latest list of stations broad- 
casting weather reports, music 
concerts and lectures shows 95 
broadcasting stations connected 
with universities, colleges and 
other schools. The same direc- 
tory lists 46 newspapers or pub- 
lishing houses which have their 
broadcasting stations ; while 20 
churches are shown in the lists. 
This does not, however, include 
a number of churches whose serv- 
ices are . broadcasted through 
some other station, it was pointed 
out. Three of the broadcasting 
stations are handled by national 
guard régiments of as many 
states. Two states have broad- 
casting stations for their bureaus 
of markets, while nine municipal- 
ities, chambers of commerce or 
boards of trade have broadcasting 
stations, part of these being used 
for city police forces, and some 
others being community affairs. 
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Mail Planes Radio Equipped 
STEPS have been taken, at the instigation of the Postoffice De- 

partment at Washington, to make the air safer for government 
mail planes by equipping them with one-man radio sets. The 

first experimental coast -to -coast flight, following preliminary tests 
conducted by radio engineers and air -mail service officials at Schenec- 
tady, N. Y., was a complete success. Pilot Jack Knight, of Mail 
Plane No. 245, in his recent cross-country flight was in almost con- 
tinuous communication throughout the flight with landing stations 
along the route. The installation of radio equipment of planes in the 
trans -continental air -mail service is expected to ensue at an early date. 

THE resultant advantages are 
obilious when it is realized 
that in time of heavy snow- 

storms or dense fogs, especially at 
night, a pilot is likely to stray from 
his course and find it difficult to 
locate his next landing station, or 
even be forced to risk his life and 
loss of his valuable cargo by com- 
ing down on unfamiliar ground. 
Although aided by powerful beacon 
lights along the way, it is not un- 
usual for a pilot to lose his bear- 
ings while flying at night. 

Radio transmitting and receiving 
sets eliminate these dangers. By 
talking with the landing stations, 
the pilot can be directed accurately 
on his course. He can be warned 
of weather conditions ahead of 
time to avoid storm centers by De- 
touring. 

For these and many other pur- 
poses, radio equipment on the 
mail planes will be invaluable, 

Postoffice Department officials 
declare. 

Hopping off at Hazelhurst Field, 
L. I., Pilot Knight, flying the first 
air -mail service plane to be 
equipped with radio kept in con- 
stant touch with landing stations 
within two hundred miles and over, 
talking one minute -out of every ten. 
The messages were sent on a 220 - 
meter wavelength. Knight flew at 
an. average of 2,000 feet, using a 
device to shut out the sound of the 
motor. His voice was easily heard 
by landing stations up to a distance 
of 245 miles. 

Powerful Equipment 
Radio equipment used in the 

flight tests were developed espe- 
cially for the purpose by the Gen- 
eral Electric Company's radio de- 
partment, acting in conjunction 
with C. F. Egge, general superin- 
tendent of the air -mail service, and 
Eugene Sibley, radio traffic super- 
visor. It is said to be without ques- 

Close-up view of radio equipment of U. S. mail plane as it looks to pilot from his seat 
in cockpit (Gilliams Service.) 

(Above) Pilot Jack Enright hopping off at 
Schenectady, N. Y. (Below) Cockpit of U. S. 
mail plane, showing receiving and transmitting 
sets. 

tion a long step . forward in the 
commercialization of airplane radio. 

The equipment is powerful and 
highly efficient, but at the same 
time so simple that anyone can 
operate it after brief instruction. 
Of necessity, the apparatus -must 
be installed in such a manner that 
the pilot may control it with a min- 
imum of effort. Planes in the air- 
mail service carry only one man in 
order to conserve space for the 
mail bags. This means the pilot 
must operate the radio instruments 
in addition to his duties in piloting. 
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Consequently the equipment must 
be practically as easy to use as an 
ordinary telephone. 

The pilot, in order to talk, merely 
throws the switch handle, conven- 
iently mounted under his seat, to 
the transmit position and turns a 
large knob-the antenna variom- 
eter-until the ammeter mounted 
on the board in front of him shows 
a maximum reading. That is the 
whole process of tuning the trans- 
mitter. He then locks the knob in 
position and it is only necessary to 
throw the handle from "transmit" 
to "receive" as desired. 
Super-hetrodyne Type Receiver 

The receiver is of the "super- 
hetrodyne" type, selected because 
of its sensitivity and high selectiv- 
ity, the latter reducing engine 
noises and other interferences to 
a minimum. While the seven -tube 
"super-hetrodyne" receiver sounds 
complicated, this particular one is, 
in reality, very simple, as it is de- 
signed in such a way that only two 
control -knobs are necessary to ad- 
just it in tuning. 

Ordinarily it is not possible to 
"duplex" on the plane, although 
this may be done and in fact was 
done at the landing station during 
experimental tests. The pilot must 
throw his switch back and forth to 
talk or listen, but that requires only 
a single movement of the hand and 
can be done in a fraction of a sec- 
ond. The famous XL or thoriated 
tungsten filament tubes were used 
throughout and contributed largely 
to the successful operation and 
high efficiency of the apparatus. 

The high voltage required for 
the plates of the 50 -watt transmit- 
ting tubes is supplied by a 52 - 
pound, 700 -watt dynamotor, opera- 
ting from a 12 -volt battery and 
delivering direct current at 1,000 
volts. The storage battery charges 
continually while the engine is run- 
ning, in exactly the same manner 
as the starting battery of an auto- 
mobile. 

Novel Antenna 
The antenna for the mail plane 

radio equipment consists of a 200 - 
foot trailing wire. This is carried 
on a special reel in the cockpit and 
let out when the plane takes to the 
air. A counter -poise, consisting of 
the engine, the gas -tank and all the 
struts and wires of the plane, con- 
nected together by binding straps, 
is used for the ground connection. 

Exposure to the elements does 
not reduce the efficiency of the ap- 
paratus. During the time the in- 
stallation work for the preliminary 

tests was in progress it rained con- 
stantly for two days and nights. As 
the equipment was covered only by 
canvas, it became thoroughly sat- 
urated with moisture, to such an 
extent that the aluminum brackets 
and other parts were dotted with 
moisture -spots. Nevertheless, the 
tests were carried out with great 
success. The equipment was tested 
out on the ground without being 
dried, and operated perfectly. Dur- 
ing one of the preliminary trial 
flights both rain and snow were en- 
countered, but neither interfered 
with the operation of the set. 

The preliminary tests comprised 
trial flights from Schenectady to 
Hazelhurst Field, L. I., and air 
distance of 175 miles, during which 
the pilot carried on a continuous 
conversation with the landing sta- 
tion at Schenectady. Having dem- 
onstrated to their own satisfaction 
that radio equipment on mail planes 
was not only feasible, but was in 
every way practicable and highly 
desirable, officials of the air -mail 
service instructed Pilot Knight to 
test the apparatus further by put- 
ting it into actual use on a trans- 
continental flight. 

Planes carrying mail for the 
Pacific coast and intermediate 
points leave the air -mail service 
station at Hazelhurst Field every 
morning. During his flight in Plane 
No. 245 Pilot Knight sent and re- 
ceived messages at frequent inter- 
vals. Tests were conducted with 
landing stations at Chicago, Oma- 
ha, North Platte and other cities 
along the way. At no time did he 
experience any difficulty in hearing 
the voice of the ground operator. 
Messages sent from the plane also 
were heard clearly. After crossing 
the Rocky Mountains, Pilot Knight 
established communication with the 
San Francisco station and held it 
until his landing at the completion 
of the flight. 

During the trip Knight's leather 
helmet was equipped with receivers 
automatically clasped to his ears. A 
microphone was adjusted around 
his neck and was always within 
speaking distance of his lips. The 
radio telephone on the plane, it is 
said, was merely a "make -shift" ar- 
rangement. It will be perfected 
along lines suggested by Pilot 
Knight after his experimental 
flight. 

Tests Were Successful 
As a result of the successful 

tests, all planes in the air -mail ser- 
vice will be equipped with radio 

sets, according to an air -mail ser- 
vice official at Hazelhurst Field. 

Manufacturers of Airplanes are 
studying the data obtained during 
the flight with deep interest. They 
see in it a means of safeguarding 
passenger planes and extending the 
use of airplanes for commercial 
purposes. When the projected 
trans -Atlantic air service becomes 
a reality, in the near or distant fu- 
ture, the planes employed will un- 
doubtedly be furnished with radio 
equipment, enabling the pilot to 
communicate with stations on both 
sides of the Atlantic and to get his 
bearings from the shore while in 
flight over mid -ocean. 

Many accidents, some of them 
fatal, that have occurred during 
recent years might have been pre- 
vented if the 'plane had been 
equipped with sending and receiv- 
ing sets, officials point out. The 
instance is cited of the naval dirig- 
ible that broke away from its field 
moorings, Mineola, -L. I., last year 
and drifted far into Canada. For 
many days the fate of the two avia- 
tion officers on board was proble- 
matical, while their families and 
relatives were kept in agonizing 
suspense. The officers themselves 
suffered great physical distress, 
nearly perishing from cold and 
hunger before they could be lo- 
cated. With radio equipment on 
hoard, they could have broadcast 
directions to the searching party 
sent out to look for them, and in 
this way effected their immediate 
rescue. 

More than once have airplanes 
crossing the Rocky Mountains lost 
their way in banks of dense fog and 
made perilous landings. Often, 
while flying at a high altitude, the 
aviator encounters unfavorable ele- 
ments and dangerous air currents 
caused by unsettled weather con- 
ditions. With a radio set in his 
plane, he can obtain reports from 
U. S. Weather Bureaus and be ad- 
vised of conditions prevailing along 
his route of flight. 

Members of the Aero Club of 
-America, government officials and 
others interested in the develop- 
ment of aerial transportation ser- 
vice are confident it will not be 
long before all government planes 
are adequately equipped with radio 
telephone apparatus for receiving 
and transmitting messages. They 
find in the successful results of 
Pilot Jack Knight's experimental 
light unqualified evidence of the 
tremendously important role radio 
is destined to play in protecting the 
lives of air pilots and passengers. 
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Does Your Receiver Re -radiate? Read this 

Interference-Radio's Big Problem 
By E. F. Mc -DONALD, Jr. 

President of the National Association of Broadcasters 

IN ANALYZING the radio in- 
terference situation at the pres- 
ent time, it should always be 

remembered that while broadcast- 
ing is of paramount importance 
to millions of people throughout 
the country, there are other 
phases of the radio industry which 
must be considered and upon 
which depend much of the com- 
merce of the world. 

Trans -Atlantic and ship -to - 
shore radio traffic are of vital im- 
portance. The work,of the serious 
radio experimenter is also of the 
highest value in furthering the ad- 
vancement of the radio art. 

In order that the broadcast lis- 
tener may get the most out of his 
radio receiver, a thorough knowl- 
edge of the causes of the interfer- 
ence which he occasionally experi- 
ences together with the various 
means available for their reduc- 
tion or elimination is essential. 

Many Kinds of Interference 
There are, of course, various 

types of interference occasioned 
by different causes. The two most 
annoying at the present time are 
telegraph code interferences from 
ship and shore stations working 
on low wavelengths of around 
450 meters, and the re -radiation 
of radio receivers of improper de- 
sign or improperly operated by 
unskilled users. It is to the in- 
terest of all participating in the 
radio industry to assist in cor- 
recting these conditions as well 
as the other causes of interference. 

The National Association of 
Broadcasters has been in con- 
ference with the Honorable Her- 
bert Hoover, secretary of com- 
merce, on the subject of ship in- 
terference, and through his efforts 
and co-operation is arranging 
for international regulations pro- 
viding for the carrying on of ship - 
to -shore traffic on wavelengths 
outside the broadcasting band. 
This article, therefore, treats only 
with the interference created by 
re -radiation from radio receivers. 

It is a popular fallacy that all 
that is necessary to put a stop to 

any undesirable condition is the 
passing of legislation. Unfor- 
tunately this idea has occasionally 
taken root and grown into some- 
thing that constitutes a real 
menace at the heart of our Ameri- 
can civilization. There is nothing 
more detrimental to the morale of 
a nation than the adoption of leg- 
islation which is obviously impos- 
sible of enforcement and which, 
through the ease with which it 
may be ignored, teaches whole- 
sale disrespect for not only the 
law, but the authorities that 
make it. 

Hard To Regulate 
We have, at the present time, 

a startling example of an "iron- 
clad" law which so far at least 
has been impossible to enforce, 
and which has possibly worked 
at greater evil than that which it 
was designed to eliminate-the 
Prohibition Amendment. During 
the war the Navy Department un- 
dertook through its Intelligence 
Service, to prohibit the use of 
transmitting and receiving ap- 
paratus throughout the country. 
The prohibition on transmitting 
was comparatively easy to en- 
force, but although every effort 
was made to eliminate reception, 
in the final analysis it came down 
simply and squarely to reliance 
on the loyalty and patriotism of 
the individuals which go to make 
up our great nation. 

Obviously the individuals who 
really desired to use radio for 
ulterior purposes had no such 
sense of loyalty and as a conse- 
quence, to a great extent all that 
was accomplished was the pro- 
hibition of the use of radio re- 
ceivers in the hands of those who 
would not use them in any case 
to the disadvantage of the coun- 
try, whereas it was practically im- 
possible to stop the use of such 
apparatus in the hands of those 
intent on serving their own ends. 

For these reasons, the adoption 
of legislation prohibiting the use 
of receivers which feed back 
energy into the antenna is 

obviously absurd. The adoption 
of an act of this kind would be 
comparatively easy but the en- 
forcement would require a greater 
force of officers and special 
agents than we have at the pres- 
ent time attempting to enforce 
prohibition. Certainly our gov- 
ernment cannot afford such an ex- 
penditure even if it were possible 
to completely eliminate radio 
feedbacks by such means. 

It should be remembered that 
in the first place the locating of 
the offending receivers which 
feed back into antennae would be 
comparatively difficult, and even 
when they were located, it would 
be a simple matter for the user 
of a set of this kind to disconnect 
the tickler coil or whatever means 
was used to feed back the energy, 
while the inspector was present, 
and attach it the moment he left. 
The enforcement of any such act 
would also .be rendered extremely 
difficult because of the statutes 
prohibiting the entrance of pri- 
vate dwellings without proper 
search warrants. 

The Feedback Evil 
Granting that the feedback 

from radio receiving sets is harm- 
ful and that preventative legisla- 
tion if not impossible, at least is 
impractical, what is to be done? 
Only end the present annoyance 
but, through uniform retail price 
and its advantages from the 
selectivity standpoint, will be de- 
sirable for general public use. 
Let's have no more unenforceable 
legislation ! 

Obviously the solution of the 
problem is constructive action on 
the part of the radio manufac- 
turer. At the present time the 
laboratories of eight of the largest 
manufacturers of receiving ap- 
paratus are at work night and 
day on the production of a simple 
device to be connected ahead of 
receivers feeding back which will 
not allow the passing of this 
energy out of the antenna. Such 
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a device when developed and per- 
fected will be put on the market 
by the manufacturers according 
to an agreement among them, at 
practically actual cost, so that the 
users of all types of sets will have 
the benefit of this device without 
undue expense. It is not fair or 
reasonable to expect the users of 
feedback receivers to junk and 
throw away apparatus represent- 
ing the investment of many hun- 
dreds of thousands of dollars, 
when by the addition of some 
simple device the harmful re -ra- 
diation can be entirely removed 
and reception improved. 

The public will not be hard to 
persuade to use a device which 
will cost little and which will not 
only through reciprocity eventu- 
ally eliminate all feedback howls, 
but will also improve reception 
and increase the selectivity of a 
receiver with which it is used. 

It is often said that one of the 
most interesting phases of radio 
to the novice is its possibility of 
original experiment. Many of the 
more important developments in 
the radio field have been made by 
novices. From this standpoint 
then, the development of a one- 
way valve to prevent radiation 

RADIO TOPICS 
from receivers certainly offers 
wonderful possibilities. With the 
general public interested in the 
development of a universal at- 
tachment of this kind, as well as 
with the well equipped labora- 
tories of the larger manufacturers 
of radio apparatus earnestly work- 
ing on the problem, it is safe to 
predict that not much time will 
elapse before there is available a 
universal radiation preventer 
which will be adaptable to all 
types of receivers and will not 
only end the present annoyance, 
but, through uniform retail price 
and its advantages from the selec- 
tivity standpoint, will be desirable 
for general public use. Let's 
have no more unenforceable legis- 
lation ! 

VITe Give Credit 
On Page 5 of the February 

issue of RADIO Tonics we printed 
a copyrighted photo of Eng- 
lish chorus girls rehearsing to 
the tunes of a radio. Through 
error in our editorial department 
credit to Underwood & Under- 
wood was not given and we 
hasten to give proper credit here- 
with. 

March, 1924 

Long Distance 
Applause 

WHAT is believed to be the 
record long distance tele- 
phone call in applause of 

a radio concert came to WTAM, 
operated by the Willard Storage 
Battery Company, Cleveland, O., 
during a recent concert for Pacific 
Coast listeners that went on the 
air at 3 a. m. 

The call came from L. G. Bald- 
win, who was listening in at Los 
Angeles, California. Baldwin told 
the staff of WTAM that the sig- 
nals were clear enough to carry 
through several rooms on a loud 
speaker. 

During the concert Baldwin put 
the call through getting his con- 
nection at 4:30 a. m. Eastern 
Standard time. 

Several hundred letters and 
telegrams were received in the 
days following the three o'clock 
in the morning concert from 
others on the Pacific Coast. 

The concert was planned at the 
unusual hour to avoid local in- 
terference at Cleveland and in the 
east and also to allow the far 
western broadcasters to complete 
their performances. 
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Push and Pull Amplification 
By C. R. BLUZAT, TECHNICAL EDITOR 

THE radio fan is always look- 
ing toward better and louder 
reception. At the same time, 

from a standpoint -of economy, he 
uses dry cell tubes. These tubes 
have a lower output than power 
tubes and other tubes operating 
on 6 volts battery. When the 
third stage of amplification is 
reached internal noises and exter- 
nal noises such as static are am- 
plified along with signals, and 
distortion takes place which is 
most likely due to "overloading" 
of the tubes. This last cause of 
trouble can be efficiently removed 
by the use of Push -Pull Amplifi- 
cation. A short discussion of am- 
plification will help the reader to 
understand the method proposed 
as a solution to "overloading." 

When the incoming signals 
have been detected, they are im- 
pressed on the primary of the first 
audio transformer under the form 
of audio frequency currents. A 
varying voltage is thus impressed 
on this primary and is stepped up 
in the secondary in a ratio ap- 

proximately equal to the ratio of 
turns of the secondary to the pri- 
mary for a well designed trans- 
former. This magnified varying 
voltage is impressed on the grid 
of the first amplifying tube. 

If the average voltage of the 
grid is chosen properly, the tube 
will amplify as explained below. 

Curve I is made plotting plate 
current against grid voltage, the 
voltage on the plate and the fila- 
ment current being kept constant. 

The curve for which the plate 
voltage is 100 volts consists of 
three parts; two curved ones ab 
and cd, and one straight one bc. 
The "steepness" of this part bc 
is a measure of the amplification 
factor of the tube. Thus to a cer- 
tain change in grid voltage corre- 
sponds a change in the plate cur- 
rent. The steeper the portion bc 
the better; a bigger variation in 
plate current taking place for the 
same variation of grid voltage. 
For instance, for a variation of 
voltage eg we have a variation 
of plate current em if the plate 

voltage is 60 volts and a variation 
of current ne when the plate volt- 
age is 100 volts. The curves 
drawn with different plate volt- 
ages 40, 60 and 100 show that in- 
creasing plate voltage gives a 
steeper curve, that is better am- 
plification. Curve abcd is the 
curve with the maximum plate 
voltage that the tube can stand 
and no better amplification curve 
can be obtained. 

It can be shown here how tubes 
are "overloaded" and how distor- 
tion occurs. Let us assume that, 
by the proper C "bias" battery 
the grid voltage be at e when no 
music is received, O is the point 
of operation of the tube. For 
variations of voltage above and 
below e up to g and f we have 
perfect amplification, the plate 
currents being proportional to the 
grid voltages. For bigger varia- 
tions of voltages such as ei and 
eh the plate currents do not vary 
proportionally to the grid volt- 
ages; we have less volume and 
distortion. The tube is said to be 
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"overloaded." As a remedy to 
this inconvenience the "push and 
pull amplification" method is to 
be used, patent of which was 
granted to E. H. Colpitts of the 
Western Electric Company; it 
was originally used as a repeater 
on telephone lines. 

With an arrangement such as 
shown on Fig. 1, the variations 
of voltage on the grid of each 
tube are half of what they would 
have been if one tube only was 
used, half of the secondary be- 
longing to each tube, o being a 
tap at the middle of the secondary 
winding. Then the variations of 
voltage on each tube, instead of 
being eh, ei, will become eg and 
of corresponding to the straight 
portion of the curve which gives 
distortion less amplification, The 
outputs of the tube add them- 
selves for the following reason; 
when one grid is positive as com- 
pared to point O, the other tube 
grid is negative. A positive po- 
tential increases the plate current 
of the tube, a negative potential 
on the other tube grid causes a 
decrease in its plate current, as 
shown on curve I. 

If we refer to Fig. 2 when no 
music is received, the steady plate 
currents are in opposition in parts 
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a and b of the windings. When 
there is an increase in the plate 
current of tube 1, a varying cur- 
rent flows in the same direction 
than the steady current as shown 
by the dotted arrow. At the same 
time, there is a decrease in the 
plate current of tube 2; for this 
the varying current flows oppo- 
site to the steady plate current, 
as the dotted arrow shows. So 
both varying currents flow in the 
Same direction, add themselves 
and produce a stronger variation 
of flux, resulting in a bigger cur- 
rent induced in the secondary. 

Fig. 1 shows the hook-up with 
transformers specially designed 
for "push and pull amplification." 
Power tubes will give the best re- 
sults. But ordinary amplifier 
tubes will give good results; UV - 
201 -A or WD -12 being recom- 
mended, the first ones giving 
more volume than the second. 
Only one rheostat is used. With 
UV -201-A and six volts A battery 
a Carter six -ohm rheostat gives 
satisfaction. A fixed resistance ,of 
three to four ohms can also be 
used with UV -201-A and a fila- 
ment control jack. . 

Up to 100 volts on the plate can 
be used, with the proper C volt- 
age. The mentioned tubes will 

Oretput- 
9 . 74,ns 

9s /a/o0 wits 

output- 
7Je,t.sP, 

work up to 45 volts on the plate 
without a C battery. Above that 
value, one volt C battery must be 
used for each ten volts increase. 

Ordinary audio transformers 
can be used as shown in Fig. 3. 
They must be of the same ratio, 
otherwise the load would not be 
equally divided between the two 
tubes. A common ratio of 3 to 1 

is recommended. Results will not 
be as good as with the specially 
designed transformers, due to 
slight differences in the windings 
and the fact that the impedance 
of the input circuit is twice as 
high as with one tube. 

The writer will be very glad to 
hear from fans who will try this 
improved type of amplification. 

There's a Big Difference 
Powel Crosley, Jr., has been re- 

ferred to as the "Henry Ford of 
Radio," but he really is the anti- 
thesis of Henry Ford, because the 
radio keeps the people at home 
and the automobile: takes them 
away from the fireside. Perhaps 
a happy medium could be reached 
in equipping each auto with a 
radio set. 
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CORRESPONDENCE WITH THE 
INSTITUTE 

THIS department is conducted by C. R. Bluzat, 
Technical Editor, RADIO TOPICS. Any inquiries 
addressed to him will be answered promptly, pro- 

vided stamped and self-addressed envelope is enclosed with 
inquiry. 

Please make your questions as concise or brief as pos- 
sible. 

This is your department. Use it freely. 
TECHNICAL EDITOR, RADIO TOPICS, 

1114 North Boulevard, Oak Park, Ill. 

TECHNICAL EDITOR: 
It is my intention to purchase a broad- 

cast receiver in the near future. 
I have been considering receiving sets 

for quite a while and have decided that 
the set I buy shall be either an Erla 
three -tube duo reflex (Electrical Re- 
search Laboratories) or a Sunset (Sun 
Radio Company.) 

Please advise me which set, ih your 
opinion, is the better, bearing in mind 
that I desire clear and faithful reproduc- 
tion: F. D. H., Cincinnati, Ohio. 

ANSWER: In answer to your query, 
both sets give clear reproduction if prop- 
erly operated. The three tube Erla, with 
its stage of radio -frequency and two re- 
flex, has a splendid range, and the crys- 
tal detector makes it favorite for clear 
reproduction. H you buy them already 
made, have them tested, and you will be 
the final judge as to quality of reception. 

TECHNICAL EDITOR: 
Would you kindly furnish me the in- 

formation I desire, in regards to an an- 
tenna for receiving stations north and 
south? 

I can get east and, west south to Joliet 
and north to. Milwaukee. 

Our house has a peak roof, 25 -foot 
lot, houses on each side. 

My aerial at present is running east 
and west.-F. J. E., Chicago. 

ANSWER: In answer .to your inquiry, 
in order to receive stations located north 
and south you will have to,erect an an- 
tenna running north and south. If your 
lead-in is towards north you will receive 
stations north better than stations' south. 
The reverse will occur if your lead-in 
is towards south. Such a directive an- 
tenna can be made of a single wire 100 
feet, 10 feet above the roof with a lead- 
in of 30 to 40 feet. With two antennaes, 
one west and east, the other south and 
north and the good set you now have, 
you will be able to cover a very big 
range. 

TECHNICAL EDITOR: 
Please send me your best single cir- 

cuit hook-up and also what is the best 
size coupler and what size, wire to use 
and number of turns thereon. I have a 
small variocoupler with stator 3 in. in 
diameter' and about 3¡4 high. I .read 
some time ago in RADIO TOPICS of your 

long distance reception with single cir- 
cuit and I would like to try that hook- 
up if obtainable. 

Can you please answer why is it the 
person next door operating a Grebe re- 
ceiver absolutely kills my single when 
they are tuning. If I am listening on a 
wavelength of 500 meters and they tune 
in to the same wavelength, my outfit 
roars out the signal, then when they 
tune áway from this wavelength my sig- 
nals become so faint I can hardly hear 
at all? How can this be remedied? 

Any help you can give me will be 
greatly appreciated. My outfit is a Rein - 
arts, and I thought I was getting fine 
results until the other machine next 
door was installed.-L. M. F., Racine, 
Wis. 

ANSWER: In answer to your inquiry, 
the trouble you have is not in yourre- 
ceiver, but comes from "next door." 
The person next door does not know 
how to tune his set. In order to bring 
in the loudest signals he moves the 
tickler coil too far. His set is then 
working as a small transmitting outfit 
and radiatès, which accounts for your 
music being distorted. or "killed." 

You are not the only one to be dis- 
turbed, as this radiating action can be 
felt at several blocks distant. The best 
solution is to meet your neighbor in a 
friendly way, have him compare the re- 
sults you get before and after his set is 
tuned improperly. Show him how to 
tune his set so it will not radiate. For 
this, the tickler coil should be adjusted, 
starting from zero and increasing until 
a position just ' below the oscillating 
point; this oscillating point is indicated 
by a hissing in the phones. If you reach 
that hissing point, turn the tickler so it 
will disappear. Your neighbor will find 
that his set, properly operated, will give 
him better results and you will be able 
to enjoy the concerts. 

You may,. also, in order to lessen the 
interference, move your antenna as far 
as possible from his and put it at right 
angles with it. 

We will be pleased to hear from you 
as soon as you get full benefit from the 
above advice. 

TECHNICAL EDITOR: 
Last spring I 'wrote you as to what 

would be a satisfactory receiving set to 

recommended the Crosley. I ordered 
Model XV and it has been perfectly sat- 
isfactory. 

Shortly after I installed my outfit I 
was caught in an automobile accident 
and had my both hips and legs broken, 
and I have not been able to walk around 
yet only on canes, so my outfit certainly 
has been a comfort to me, as I have 
been able to operate it since two months 
after I was hurt. Now I'm going to 
trouble you again for a little more in- 
formation, if you will oblige me by an- 
swering the questions herewith: 

No. 1. The top story of our house is 
furnished, used as a storeroom and is 
about 40x60 feet, with 9 -ft. ceiling, joists 
not finished. How would I string wires 
in this for antenna? Are both ends of 
this wire connected to the receiver, one 
run to receiver and would it require a 
ground wire? What size wire would be 
suitable? Would covered copper wire 
do? The building is about 45 feet high. 

No. 2: Since I installed, my outfit 
there are a lot of people who are an- 
xious for receivers around here. How 
would I get in touch with some good 
system that would receive over 1,000 
miles that I could get the wiring plans 
of and procure the parts and assemble 
these outfits at low cost that I could 
work at until I get able to be around 
again? The circuit most suitable would 
be 3 bulbs, using lowest amount of bat- 
tery, as through the country it is almost 
impossible to have "A" batteries re- 
charged unless shipped outside. 

No. 3: How could I cut the quantity 
of "A" battery down on my Crosley 
XV? It requires an awful lot of re- 
charging. Am using 200 and 201 bulbs. 
I also have a set of UV -12 on dry cells, 
but they do not receive near so well and 

, are very noisy in turning the filament 
bulbs and you could not hear much but 
roar.-W. E. H., Norton, N. B., Canada. 

ANSWER: In answer to your inquiry, 
I advise that you use a two -wire an- 
tenna, about 50 feet long and connected 
as my sketch shows. A ground wire is 
necessary; it ought to be as short as pos- 
sible and of a fair size, such as No. 12; 
it may be bare wire. 

Three circuit regenerative sets, prop- 
erly operated, have a range of a thou- 
sand miles, and with two stages of audio 
amplification will operate a loud speaker. 
Erla reflex circuits, 2 or 3 tubes, have a 

better range, but are more difficult to 
operate. You might try the 3 -tube Neu- 
trodyne as appeared in November issue 
of RADIO TOPICS. If you write to Chi- 
cago Salvage Stores, 509 S. State street, 
Chicago, they will furnish you with their 
prices for their "knock-down" sets, 
which are easy to assemble. 

The noise in your WD -12 may be due 
to poor connections and most likely to 
discharged "A" or "B" batteries. These 
tubes are very satisfactory. For volume, 
UV -201-A tubes are to be preferred. 
They require four dry cells in series 
(6 v) and draw 25 amperes each. It is 
not advisable to run more than one tube 
on four dry cells, as their duration is 
considerably shortened if they furnish a 
higher current than 25 amperes. UV -199 
is a good tube. It uses only .06 amp. and 
requires two dry cells only. Up to four 
tubes it can be operated from a set of 
three cells: 
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A Single Control 
CONTRARY to general be- 

lief, most things in this 
world do not "just happen." 

There is usually a series of prior 
events which predetermines the 
final result. The person on the 
outside is not familiarized with 
the earlier moves and he assumes 
the completed article is just 
"dumb luck." 

The Bristol Grimes combina- 
tion is one of those things which 
doesn't just happen. Let us read 
the story. 

Some time ago when my In- 
verse Duplex was still in its in- 
fancy, I bought a power amplifier 
which, strange as it may seem, re- 
quired no "C" battery. Upon 
combining it with my circuit, I 
was surprised at the volume and 

the quality. It was the missing 
link in my development. No other 
set could produce that volume 
without sacrificing that quality. 

That Power Amplifier was 
made by the Bristol Company. 
Negotiations were immediately 
started with them which led up 
to their purchase of the remain- 
ing ten licenses under the Grimes 
Inverse Duplex System, an ideal 
combination which permitted the 
high efficiency of the Grimes cir- 
cuit to be fully realized through 
the quality reproduction of the 
Bristol Power Amplifier. 

The next efforts were devoted 
toward simplicity. It was real- 
ized that a radio set was merely 
a means to an end and therefore 
should not require a correspond- 
ence school diploma for success- 
ful operation. The final result 
was a single control set which 
even a five year old child can op- 
erate and which has stood the ex - 

Receiver 
treme test of perfect performance 
in the hands of the blind. Several 
invalids confined to their beds are 
also satisfied owners of this single 
control set. 

Many years of radio experience 
taught us that satisfactory recep- 
tion depended a great deal on lo- 
cal surroundings. No one given 
set will operate equally well un- 
der all conditions. The Bristol 
set was therefore designed to be 
readily adaptable to these many 
conditions by flexibility in the 
methods of reception. By merely 
throwing a switch the set may be 
operated by loop or by antenna. 
A single connection in the rear 
adapts it most effectively to a 
long or short aerial. In many lo- 
calities, it may operate with a 
ground connection only. No other 
set has the many possibilities for 
correct installation in particular 
receiving locations and with these 
determined, one knob does all the 
tuning 1 

Other refinements have been 
added such as a protecting cover 
over the entire set, capable of be- 
ing locked ! A special jack has 
been installed for phone operation 
and when tuning in, automati- 
cally reduces the volume on the 
loudspeaker. A meter is used to 
permit most efficient operation of 
the amplifier tubes-greatly in- 
creasing their length of life as 
well as the life of the batteries. 
In every way possible this set has 
been made the latest word in ra- 
dio and is one of the best adapta- 
tions of my Inverse Duplex Prin- 
ciple. 

This set, as illustrated above, 
ready for operator, is now being 
manufactured and placed, on the 
market by the Bristol Company 
of Waterbury, Conn. 

Iowa City Now on 
the Air 

The new 500 -watt broadcasting sta- 
tion at the University of Iowa, Iowa 
City, Iowa, will operate on 484 meters, 
dividing operating time with the 
Palmer School of Chiropractic, Sta- 
tion WOC, at Davenport, Iowa. 

The Iowa City station has been as - 
sighed call letters WHAA and will be 
heard on Sunday afternoons and on 
Tuesday, Thursday, Saturday and on 
Sunday evenings. 

New Klosner Rheostat 
Saves Tubes 

Obviously, rheostats were built 
for the explicit purpose of pro- 
tecting the most delicate and 
valuable part of a radio set, "its 
vacuum tubes." Without rheo- 
stat protection, V. T's cannot 
exist. 

True, even with rheostat pro- 
tection, the operating life of a V. 
T. is surprisingly short, this is 
due to several reasons, primarily, 
improper rheostats. Individuals 
who have access to their use, do 
not realize that thru the opera- 
tion of improper rheostats they 
are killing their tubes, long, very 
long before their time. 

With the fundamental purpose 
of building a rheostat that would 
function as a real tube protector, 
Klosner engineers entered the 
research class and today proudly 
exhibit the fruit of their efforts, 
the new Klosner rheostat. A real 
tube protector and filament con- 
trol. 

It comes with ordinary knob or 
a neat dial made of genuine Bake- 
lite, two inches in diameter. 

Handy DX Record 
The Standard DX Radio Book 

Co. of Chicago has just published 
a handy, compact little volume 
for recording dial readings and 
other information. The book con- 
tains a master station control 
sheet with all the more important 
broadcasting stations listed ac- 
cording to call, city, meter and 
nights on which they are operat- 
ing. In the back of the book there 
are blank pages for DX records, 
giving date, time, station, city, 
dial readings, distance, weather 
conditions, etc. It is a very handy 
volume and every owner of a DX 
receiver will find it invaluable in 
keeping tab on his dial readings. 
It sells for twenty-five cents a 
copy. H. C. Young, 845 South 
Wabash avenue, Chicago, is the 
publisher. 

Believe It or Not 
There was a drummer who was so 

thin 
He wouldn't go out alone 

For fear some great big hungry dawg 
Might take him for a bone. 

One day when he was walking out 
And got all out of breath, 

He fell through a hole in the seat of 
his pants 

And choked himself to death. 
-Crosley Radio Weekly. 
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Demand for Radio 
AMONUMENT to the public 

demand for radio apparatus 
and American industry has 

sprung up in Buffalo. 
The immense plant of the Fed- 

eral Telephone and Telegraph 
Company, Buffalo, N. Y., has be- 
come a vast community of work- 
ers, striving to feed the appetite 
of the radio -hungry American 
people. 

At the outbreak of the World 
War this manufacturing plant 
was engaged mainly in the manu- 
facture of high grade telephone 
equipment. 

Like many other industries, 
radio was spurred on by the needs 
of our country during the war, 
until now it stands alone as the 
one which commands the greatest 
attention of the nation's masses. 

Today the Federal Telephone 
and Telegraph Company makes 
radio equipment almost exclu- 
sively. 

An Immense Plant 
An idea of the magnitude of 

its organization may be obtained 
from the following facts: 

The factory at present employs 
over 800 operatives. A 50 per 
cent increase is contemplated 
during the coming month. It is 
expected that 30,000 complete sets 
of every kind will be turned out 
in the next few months. Com- 
pleted sets have yet to become as 
popular as the home built set. 
Many more parts are sold as units 

Drilling and 
engraving pan- 
els for Federal 
61 sets. 

Increases Daily 

than are used in the assembly of 
complete sets. The demand for 
radio is so great that Federal 
alone expects to produce over 
175,000 headsets this year. 

Any one who is capable of 
work is hired and given a chance, 
but the rigid inspection of each 
one's work is such that a great 
many employes become discour- 
aged over their failure to produce 
parts which do not come up to 
the specifications. 

Modern Machinery Used 
Upon entering the factory, visi- 

tors are noticeably impressed 
with the immensity of the plant 
and the vast number of persons 

Young ladies 
employed t o 
test sets. Each 
part passes 
rigid inspec- 
tion. 

engaged in making and assembly- 
ing the various parts. 

The most complete and modern 
machinery has been installed to 
insure accuracy and precision. 

A person who purchases Fed- 
eral radio, little realizes the large 
number of machines and opera- 
tions needed to produce even the 
most insignificant looking part. 

There are at present eleven en- 
graving machines, used solely for 
the cutting of the lettering into 
the panel fronts of the sets. 

One of the most impressive 
sights is the new multiple drill 
machines. These marvelous ma- 
chines drill 20 holes at the will 
of the operator in just one pull 
of the lever. 

Shop Never Closes 
There are so many different 

kinds of nuts and screws and 
other miscellaneous parts used in 
the manufacture of radio that it 
is necessary to run the machine 
department night and day to keep 
up with the requirements of as- 
sembly. All of the output of the 
various departments is used sole- 
ly in Federal equipment. No 
work is done for outside concerns. 
Millions of screws and punchings 
must be purchased each month 
to supplement the output of what 
is probably the largest machine 
shop which, practically speaking, 
is engaged exclusively in radio 
production. 

All of the bakelite moulding is 
done outside of the factory. The 
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entire capacity of a large punch- 
ing plant is contracted for as a 
supplement to the twenty punch- 
ing presses in the plant proper. 

Despite the fact that there are 
over 40 hand and automatic screw 
machines in the plant, it is neces- 
sary to have done in outside 
places more work of this kind 
than is actually done in the fac- 
tory. 

The tool making department 
alone employs thirty men who do 
nothing but make special fixtures, 
dies and punches for machines. 

The storage warehouse, pack- 
ing and shipping departments and 
other buildings, all in process of 
expansion, require much greater 
floor space than the factory build- 
ing proper. 

Countless Operations 
There are countless operations 

which never occur to the prospec- 
tive owner of a Federal set, such 
as the nickel, and copper plating 
of metal parts, the enameling of 
metal cases, the assembly of the 
transformers, the testing of every 
part and set. 

A large office force is required 
to handle the mass of correspond- 
ence and orders. 

A whole section is devoted to 
answering persons who write in 
and say they heard WGR, the big 
Federal station. An excellent 
method of logging such testi- 
monials discloses the fact that the 
average reliable distance which 
WGR covers is 550 miles. 

The personnel comprising the 
radio sales force in the United 
States only, numbers over 100. 

RADIO TOPICS 
All this in answer to the de- 

mand of the public for more and 
better radio. 

Two New Stations on 
the Air 

THE largest and most power- 
ful radio broadcasting sta- 
tion in Canada, operated by 

Canadian National Railways, was 
thrown open February 27. The 
call of the new station is CKCH, 
and is the first of a chain of sta- 
tions to extend across Canada. A 
musical program and talk by Sir 
Henry W. Thornton, chairman 
and president of the board of di- 
rectors of the Canadian Railway, 
opened the station. 

The new station expects to 
have a range beyond that of any 
station in the dominion, due not 
only to its up-to-date equipment, 
but also to the height of its aerial, 
which stands on the roof of the 
Jackson building and reaches 200 
feet above the ground. 

It will broadcast on a wave - 
,length of 435 meters. The initial 
program was relayed by station 
CHYC, Northern Electric Com- 
pany, Montreal, on a wavelength 
of 341 meters, so that radio listen- 
ers everywhere in Canada and the 
United States should have no dif- 
ficulty in receiving the program. 

Boston Has Fine Station 
Another new station is WBZ, 

located on the Brunswick Hotel, 
Boston, Mass. 

Programs of classical and popu- 
lar music, jazz music, lectures and 

A corner of 
the assembling 
room where 
Federal 61's 
are made. 
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theatrical features will be broad- 
cast. On the top of the Bruns- 
wick Hotel has been built a stu- 
dio that equals anything that has 
been done in the past for conven- 
ience and beauty. In the build- 
ing that has been constructed on 
the roof of the hotel is the studio, 
30 by 40 feet in size, and a recep- 
tion room with a ladies' parlor. 

In order to make the project 
successful, it was necessary to 
have constructed an entirely new 
line from Boston to Springfield, 
by the Western Union Company. 
This line is slightly over one hun- 
dred miles in length and connects 
the studio at the Brunswick with 
the radio station at East Spring- 
field, Mass. 

At Springfield this telephone 
line goes to Station WBZ of the 
Westinghouse Company, located 
at this company's plant. For the 
past two months the radio station 
has been undergoing a1complete 
renovated so that when the stu- 
dio opens, everything will be in 
first class condition. The signals 
will radiate from the long an- 
tenna 210 feet above ground and 
supported from massive steel 
towers. 

The three interests, the Boston 
Herald -Traveler, the Westing- 
house Electric & Manufacturing 
Company and the Brunswick 
Hotel of Boston, have been work- 
ing 'day and night for the past 
two months to get everything 
ready for the opening date. A 
new era in remote studio broad- 
casting will be started and the ra- 
dio fans will have a new station 
that will equal and perhaps sur- 
pass anything that has been done 
in broadcasting. 

Calls Troops by Radio 
Radio was employed for the first 

time in mobilizing the national guard 
when the 132nd Infantry of Chicago, 
commanded by Col. William E Swan- 
son, was notified via the ether to re- 
port at the armory at 2640 West Mad- 
ison street. As soon as the -order was 
received from Springfield directing 
the mobilization of the regiment to 
be held in readiness to move tó .Her- 
rin, the adjutant relayed the informa- 
tion to station KYW and it was 
broadcast. 

It is estimated that more than 50 
per cent of the soldiers either re- 
ceived the message themselves or 
were notified of it by neighboring ra- 
dio fans. 
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Proper Antenna Construction 
By FRANK CONRAD 

Assistant Chief Engineer, Westinghouse Electric & Manufacturing Company 

THE element of the antenna 
which determines its ability 
to pick up or give off signals 

is its effective height. The term, 
effective height, does not mean 
the height from the ground con- 
nection to its topmost point, but 
is more nearly the average height 
from ground connection to the 
center of its exposed area. For 
an antenna consisting only of a 
straight vertical wire the effective 
height is about two-thirds its ac- 
tual height, while for an antenna 
having a large horizontal top 
structure the effective height is 
very nearly the actual height. The 
only purpose of the horizontal 
top element of a receiving antenna 
is to give a greater effective 
height for a given actual height. 

When a regenerative vacuum 
tube receiver is used the extent 
to which the signal can be built 
up by regeneration is independent 
of the antenna height if all parts 
of the antenna are equally ex- 
posed to the incoming signal. 
However, the amount of interfer- 
ence which is picked up will be 
proportionate to the height, and 
we) must, therefore, endeavor to 
select a location which will per- 
mit of minimum height. 

As the lower part of the an- 
tenna will usually be more or less 
shielded it is necessary to make 
some compromise between signal 
strength and selectivity. For in- 
stallation in cities a height of 20 

feet with a horizontal top of the 
same length will usually be found 
ample for reception of distant sig- 
nals. For use when interference 
is slight or in country districts 
the height may be increased to 
30 feet. It is of course assumed 
that for strictly local reception an 
indoor antenna will be used. 

* * * 

It is unnecessary to use more 
than one wire for any part of the 
antenna and the size of this wire 
is unimportant. It should be well 
insulated at the supporting points 
and be spaced as far as possible 
from conducting objects. If the 

outer end of the top wire is at- 
tached to a tree, a break insulator 
is placed in the wire well outside 
the branches. This top wire 
should not be over or near any 
objects such as a metal roof, as 
the effective height of the an- 
tenna will probably be about the 
height of this top wire above the 
metal roof. If a supporting struc- 
ture is available, a straight verti- 
cal wire without top horizontal 
part will be satisfactory, or it may 
extend in a diagonal direction 
from the side of the building near 
the receiving set to a point some 
twenty or thirty feet above on an 
adjoining building or other sup- 
port with clear space between. 

For the best results the ground 
connection should be made to 
some conducting area on about 
the same level as the receiver. A 
steam or hot water heating sys- 
tem gives a good ground. Avoid 
a long ground wire, as this gives 
height and lack of selectivity 
without compensating additional 
signal strength. This is an im- 
portant point when the receiver 

is installed in an upper floor of a 
building such as an apartment. In 
this latter case the piping system 
of the building will furnish a good 
ground. Never run a separate wire 
down to the ground floor. The 
wires from antenna and ground 
where they approach th receiver 
should be separated as much as 
possible and the receiver should 
be placed as near as possible to 
the point where the antenna wire 
enters the building. The ground 
connection should be made to the 
nearest part of the conducting 
system which is to form the 
ground and it is often an advan- 
tage to connect to more than one 
conductor-such as the heating 
and water or gas pipes. 

If your receiving set is not giv- 
ing the results you think it should, 
look over your antenna structure 
to see how it meets the conditions 
outlined. Thus it is possible that 
by a change in the height you can 
obtain the selectivity desired or 
by a change in its location you 
can improve the strength of sig- 
nals from distant stations. 

This is Station WJAZ, Chicago, studio, located at the Edgewater Beach Hotel, which 
you have heard many times in the last year. 
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Pleased Prize -Winner 
IN acknowledgment of the Ze- 

ith receiver recently awarded 
him, Chauncey Hoover of 

Marshalltown, Ia., has the follow- 
ing to say: 
Radio Topics, 

Oak Park, Ill. 
Gentlemen: 

I take pleasure in acknowledging 
receipt of the Zenith radio set 
awarded me as a prize in the "Elec- 
trical Principles and Problems" 
contest recently conducted through 
your valued magazine and wish to 
thank you for the same. 

I have been a subscriber to 
RADIO TOPICS since its first issue 
and it is one of the radio magazines 

Chauncey Hoover, member of A. R. R. L. 
who won the Zenith radio receiver, awarded 
as a prize by RADIO TOPICS in its "Elec- 
trical Principles and Problems" contest. 

I prize most highly among the sev- 
eral I take. Its articles are always 
up to the minute and I find them 
very instructive. The benefits I re- 
ceived from Mr. Anthony's lessons 
alone, as contained in the contest, 
aside from the prize received, have 
been worth more to me than all I 
have ever paid in subscriptions or 
can pay for many years to come. 
Anyone interested in radio or the 
fundamentals of electrical princi- 
ples could well afford to study these 
articles if they are yet available. 
RADIO TOPICS is full of other 
articles along radio lines just as in- 
structive and helpful. It is a pleas- 
ure to recommend your magazine 
to radio fans. 

I also want to say a word in re- 
gard to the Zenith outfit sent me. 
I have been in radio work for four 

or five years as an operator and 
experimenter ; have built and also 
purchased different sets and 
assisted in installing many others, 
but I am getting better results from 
Zenith than I have ever had be- 
fore. Its selectivity makes recep- 
tion of both broadcast and code 
very clear and many of the objec- 
tions I have found in some of the 
other makes have been eliminated 
in the Zenith. 

Again thanking you, I am, 
Yours very truly, 

CHAUNCEY HOOVER, 
Member A. R. R. L. Sta. 9AMU. 

Marshalltown, Ia. 

Radio Receiving in 
Grand Canyon 

By S. R. WINTERS 
APARTY representing the 

Geological Survey of the 
United States Department 

of Interior recently returned to 
Washington from a two and one- 
half months' surveying expedition 
through the Grand Canyon of the 
Colorado River. About three hun- 
dred miles of the roughest waters 
imaginable were traversed in mak- 
ing the first discovery of this 
mighty chasm. The enclosed 
photograph of a one -wire antenna 
shows how for the first time a 
radio -telephone receiving outfit 
was installed between canyon 
walls. 

Using four wooden boats for 
making the voyage through the 
turbulent waters of the Grand Can- 
yon of the Colorado River, no at- 
tempt was made to install the 
radio -receiving set for service on 
these boats. Instead, while voyag- 
ing on this river, the wireless 
equipment was enclosed in a water- 
tight box or compartment. How- 
ever, each evening, provided the 
party was not exhausted from the 
day's work, an antenna similar to 
the one shown in the enclosed illus- 
tration was installed and wireless 
communications received regularly 
at the various points where the 
crew of the Geological Survey 
camped. 

The antenna, as shown in the ac- 
companying photograph, consisted 
of one wire fastened to a makeshift 
mast and from the top of the latter 
carried upward alongside a steep 
cliff, which after being insulated, 

- 

Antenna installed in Grand Canyon of Colo- 
rado River for receiving rad messages for 
the Geological Survey, U. S. Department of 
Interior. 

was tied by means of a string to a 
ragged projection on the wall of 
rocks. The ground wire was either 
placed in moist soil or preferably 
in a stream of water. Signals 
proved to be stronger when the 
ground wire was in water than 
when planted in moist soil. 

The particular radio -receiving 
set used was -the Aeriola Senior, 
which weighs barely more than 
twenty-five pounds and is distin- 
guished for its easy operation and 
the clarity with which it brings in 
signals from a distance. On one 
occasion this outfit had to be re- 
paired but on all other occasions 
it proved to be serviceable through 
this perilous and extended trip 
down the Colorado River. 

Invariably, KHJ, the broadcast- 
ing station of the Los Angeles 
Times, at Los Angeles, California, 
was heard though this wireless 
equipment was set up between 
walls of rock to a height of from 
1,000 to 2,000 feet. Stations in 
San Francisco, and Salt Lake City, 
were also heard and upon one oc- 
casion signals were received from 
a broadcasting station located in 
Colorado Springs. Among the out- 
standing reports received by this 
exploring party of the Geological 
Survey, were the announcement of 
the death of President Harding, 
news of the Japanese earthquake 
and the results of two games of the 
World Series baseball. 
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How Radio Served the Public 
By WILSON J. WETHERBEE 

Director of Station KYW 

RADIO fans of the Central 
West were given a peep 
behind the scenes of news- 

paper 'and railroad offices dur- 
ing the recent severe snowstorm 
that swept down from the 
north and broke down telegraph 
and telephone poles, cutting off 
many cities from the outside 
world. Mr. Wetherbee tells 
how the Chicago broadcasting 
stations came to the rescue of 
the railroads and newspapers in 
the emergency and worked long 
hours sending and receiving 
news and messages from the 
stricken territory. 

VOICES across the white, 
wind-swept spaces - voices 
emanating from towering 

antennae, from which through the 
day and the long hours of the 
night came the messages for 
which a storm stricken country 
waited. Chicago, Pittsburgh, 
Springfield, Mass., Hastings, 
Neb., where the Westinghouse 
Electric & Manufacturing Co. op- 
erates broadcasting stations ; sta- 
tions at Omaha, San Francisco, 
Seattle, Davenport, New York- 
all units in the great transconti- 
nental radio communicating sys- 
tem which leaped into existence 
overnight to serve the country 
when snow, sleet and high winds 
disabled telegraph lines and in 
many instances paralyzed trans- 
portation. 

Early Monday morning when 
the storm which was advancing 
toward Chicago had already 
worked havoc in the West, the 
Chicago Evening American and 
Edison studios of Westinghouse 
Station KYW received calls for 
help from press services and rail- 
roads. Instantly these two stu- 
dios were transformed. They be- 
came in a second a combination 
of a train dispatcher's office, and 
the wire rooms of metropolitan 
newspapers. From Monday morn- 
ing until 3 o'clock Wednesday 
afternoon the entire staff of KYW 
was on duty endeavoring to main- 
tain communication between 
cities which had been isolated by 
the storm. 

Worked Long Hours 
Up in the operating room of 

KYW on top of the Edison build- 

ing, the technical staff of the sta- 
tion, under the direction of 
Dwight Myer, assistant chief en- 
gineer, kept constantly on the 
alert, stopping only to snatch a 
hasty lunch or to sleep for' a half 
hour or so. 

Chicago radio fans were af- 
forded more than a casual peep 
behind the scenes of newspaper 
and railroad offices on Monday 
night, which is customarily silent. 
Fans, who tuned in expecting to 
hear their favorite out-of-town 
stations, heard something which 
ran like this : 

"This is KYW, Chicago, call- 
ing WOC, Davenport. Received 
your message Okeh. Will stand 
by for you. Go ahead, Daven- 
port." 

And then perhaps : "KYW- 
KYW - KYW - calling WPAH 
at Waupaca, Wisconsin. Relief 
train has been sent from Chicago. 
Relief train has been sent from 

Chicago-Relief train has been 
sent from Chicago-KYW calling 
WPAH, Waupaca." 

Then, later in the night : "This 
is KYW, Chicago - KYW, Chi- 
cago-World Crier announcing 
for Hearst newspapers in Los 
Angeles, San Francisco and Seat- 
tle. Stations on west coast please 
copy and forward." 

Then came important news 
copy from Chicago and the East. 
It was read, of course, much more 
slowly than is the custom in the 
"World Crier" service. Even the 
punctuation was included. 

Fans Played Part 
The radio listener played an 

important role in the relief work 
which was carried on. When Sta- 
tion WPAH at Waupaca was 
calling KYW for relief for a train 
which was stalled near that city, 
the receiving operator was listen- 
ing to Omaha, and of course, be- 
ing able to tune in only one sta- 
tion at a time, did not hear the 

SOMETHING NICE IN A BIG BATTERY 
Miss Myrtle Carmitchel, of Cleveland, O., who appears to have inside information on 

the Willard storage battery. 
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appeal of WPAH. Immediately 
after the call from WPAH went 
into the air the telephones of the 
Chicago Evening American and 
Edison studios were flooded with 
calls telling the operators that 
Waupaca was trying to get 
KYW. There came telegrams 
bearing the same message from 
all parts of the United States. 
Wyoming and Connecticut joined 
in the effort of other states to aid 
the Waupaca station to get the 
ear of KYW. The receiving 
operator immediately tuned to 
WPAH's wavelength and re - 
received the message. 

A train had been stalled for 
more than twelve hours. Passen- 
gers were suffering from cold and 
hunger. The message was given 
immediately to the offices of the 
Chicago & North Western Rail- 
road Company and a relief train 
was sent out. 

During the entire time that 
telegraph communication lines 
were disabled the operators at 
KYW were in almost constant 
communication with the dispatch- 
ers of the Chicago & Northwest- 
ern and the Burlington railroads. 
Train orders were put into the air. 
at frequent intervals, thereby ex- 
pediting to any appreciable extent 
the work of the transcontinental 
lines. 

Aided Newspapers 
KYW's announcers took the 

places of telegraph operators for 
the International News Service, 
the Cosmopolitan News Service, 
and the Universal News Service. 
News, which customarily flows 
over the telegraph lines, was 
hurled into space to be picked up 
by newspapers subscribing to 
those services. Listeners were 
able to receive a complete record 
of the day's happenings before it 
appeared in the papers. The 
Associated Press was also using 
wireless to transmit its news. 
Station WMAQ aided that news 
service. 

Station WJAZ, the Edgewater 
Beach Hotel station, also did no- 
table work during the hours when 
communication was cut off. News 
and railroad orders were trans- 
mitted by the station. 

Thousands of congratulatory 
telephone calls, wires and letters 
have been received by he Chicago 
stations for the work done dur- 
ing the storm. Programs of en- 
tertainment were almost entirely 

BEAUTIES IN FIRST RADIO BEAUTY 
CONTEST 

Mary Costello, Helen Hamilton, Mathilda 
Brooks and Statira Childress, who entered the 
WLW St. Valentine's night contest recently 
held by the Crosley Company, Cincinnati, O. 

disregarded by the broadcasting' 
units which devoted their time to 
serving the storm isolated coun- 
try. 

One listener expressed his opin- 
ion in these words : 

"It was a job well done. Radio 
broadcasting has assumed a new 
significance in the eyes of the 
world." 

Exclusive Agricultural 
Programs 

ANEW type of forensics for 
radio is to be developed by 
Sears -Roebuck Agricultur- 

al Foundation for the new broad- 
casting station which is being 
erected by the foundation to 
broadcast exclusive agricultural 
programs. 

Samuel R. Guard, director of 
the foundation, "said that this new 
type of forensics for radio, which 
is different from any now in use, 
will adapt the speeches to the 
medium. It will be developed 
especially for radio, because one 
cannot talk into a microphone 
as one would talk from a stump 
or a stage. 

"It is no wonder listeners either 
fall asleep or tune in on a jazz 
number after listening to a speech 
over the radio for a few minutes," 
continued Mr. Guard. "It is my 
belief that the platform type of 
oratory is not especially suited to 
radio. The foundation's station 
will adapt the type of delivery for 
this wonderful new medium." 

The new station will be located 
on the main building, using the 
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fourteen story tower for one 
aerial post. Another post of 
equal height will be erected on 
the opposite side of the building. 
The station will have a wave- 
length of 448 meters, and will be 
the largest made and sold by the 
Western Electric Company. It 
will carry a class "B" license, the 
highest issued by the government. 
The studio will be located on the 
eleventh story of the tower, with 
the operating room on the four- 
teenth floor. In addition to the 
main studio, there will be a 
branch downtown in the loop dis- 
trict, with special leased wires 
through the city to poiñts of ad- 
vantage for the entertainment fea- 
tures of the program, which will 
include the best music and the- 
atrical talent. By having the sta- 
tion located in the open district 
and free from the absorption by 
all buildings, it is estimated that 
it will be possible to put more 
energy in the Ar than any other 
station in Chicago. 

The programs broadcast by 
this station will be balanced agri- 
cultural programs, which will 
challenge the farmers' attention 
and hold it. Facts of real value 
to the farmer will be broadcasted 
so far as the educational phase of 
the program is concerned. The- 
atrical stars will bring the stage 
to the farmers' parlor, and there 
will be bedtime stories for the 
country kiddies. An interpreta- 
tion of market trends and a cur- 
rent events feature, explaining 
what is going on in agriculture 
all over the world will be given, 
according to Mr. Guard. This 
new station, which will be the 
only one in the United States 
broadcasting exclusive agricul- 
tural programs, will be on the air 
this month. 

KGO Heard in Somoa 
Islands of the Southern Pacific 

Ocean have been brought within 
range of American radio broadcast- 
ing. KGO, the new 1,000 watt station 
of the General Electric Company at 
Oakland, Calif., was heard two eve- 
nings out of five at Apia, British 
Samoa, a distance of 4,750 miles from 
Oakland. 

Schools Have Radio 
San Francisco schools are to be 

equipped with radio receiving sets. 
One of the receivers has already been 
set up in the new Galileo High School. 
The plan is part of the board's $12,- 
000,000 school program. 
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R. F. and A. F. amplification 
By M. C. BATSEL 

Radio Engineer, Westinghouse Electric and Manufacturing -Company 

CONSIDERABLE confusion 
exists regarding the func- 
tions of radio frequency 

and audio frequency amplifiers. 
The following paragraphs give 
the distinguishing differences be- 
tween these two methods of am- 
plification, and to point out the 
advantages of each. 

If music or speech is received 
by means of a detector tube only, 
without regeneration or other am- 
plification, the music is not very 
loud, even when received from a. 

nearby, powerful station. Dis- 
tant stations, though received dis- 
tinctly, may be so weak that they 
are heard with difficulty. When 
weak stations are heard distinctly, 
they may be .made as loud as de- 
sired by using audio frequency 
amplification. If headphones are 
to be used, there is little or no 
advantage in using more than one 
stage of audio frequency ampli- 
fication, as experience has shown 
that if the music or speech can- 
not be heard distinctly with one 
efficient stage of amplification and 
good headphones, they cannot 
be heard with any amount of 
audio fresuency. 

If an efficient loud speaker is 
used two stages of audio fre- 
quency amplification will give 
about the same strength as an or- 
dinary phonograph, provided the 
music can be heard distinctly on 
the detector tube alone, and if 
sufficient power can be delivered 
by the last amplifying tube. It 
is often advisable to use two tubes 
in parallel in the last stage Of 

amplification unless a much high- 
er plate voltage is provided for 
this stage than is used for the first 
stage. Additional stages of audio 
frequency amplification can be 
added to make the music or 
speech as loud as may be desired. 

In order to preserve the quality 
of music and speech, the audio 
frequency amplifier must be cap- 
able of amplifying practically all 
audible frequencies. All noises 
due to batteries and tubes are, 
therefore amplified to the same 
extent as the music. For this 
reason it is necessary to use plate 

circuit batteries especially de- 
signed for use with vacuum tube 
amplifiers and to have all parts 
of the circuit well insulated. 

Audio Frequency for Loud . 

Speaker 
Audio frequency amplification 

is absolutely necessary for satis- 
factory operation of a loud speak- 
ing receiver. Since the advent of 
radio broadcasting, much devel- 
opment work has been done to 
improve the audio frequency am- 
plifier, and, as a result, amplifiers 
have been developed which pro- 
duce practically no distortion of 
music or speech and loud speak- 
ing receivers are now available 
that reproduce music so accurate- 
ly that it meets with the approval 
of the most exacting critic. 

All radio detectors that can be 
used for the reception of music 
are least efficient when the re- 
ceived currents are weakest. For 
this reason radio frequency am- 
plification is desirable. 

Radio frequency amplification 
strengthens the received currents 
before they are changed to audio 
frequency by the detector. Thus 
by using radio frequency ampli- 
fication, stations can be heard dis- 
tinctly which cannot be heard 
on a simple detector with any 
amount of audio frequency am- 
plification. 

The most widely used and sim- 
plest form of the radio frequency 
amplifier is the form represented 
by the Armstrong regenerative 
circuit. This is also the most effi- 
cient means of obtaining radio 
frequency amplification. No ad- 
ditional tubes are required, the 
same tube being used as a radio 
frequency amplifier and a detec- 
tor. Most all efficient radio fre- 
quency amplifiers that operate on 
the wave lengths used for broad- 
casting, function because of re- 
generation. 

The regenerative detector tube 
produces about the same amount' 
of amplification as can be ob- 
tained by using two stages of 
radio frequency with transfórm- 
ers. If more amplification is de- 
sired than can be had with a re- 

generative tube it is necessary to 
use at least three stages. 

R. F. Gives Sensitivity 
The benefits accruing from the 

use of a great amount of radio 
frequency amplification are : It 
gives greater sensitivity; smaller 
antennae or coil antenna may be 
used ; and, because of the greater 
sensitivity, very loosely coupled 
antenna and secondary circuits 
may be used, resulting in a great 
selectivity. 

The greatest use for multistage 
radio frequency amplifiers i.s 
where receivers are located in 
apartment houses or in other lo- 
cations where an efficient antenna 
cannot be erected, or when ex- 
tremely weak stations are to be 
received. The loud speaking re- 
ceiver with three stages of radio 
frequency amplification usually 
has at least six vacuum tubes. 
The expense of maintaining the 
tubes and batteries is, of course, 
greater in proportion to the num- 
ber of tubes used. 

During the summer months 
there is a greater freedom from 
atmospheric disturbances when 
small antenna or coils are used 
with the radio frequency ampli- 
fication. This is due to the fact 
that the small antenna is less ef- 
fected by atmospheric disturb- 
ances, than is the large antenna, 
in proportion to the energy re- 
ceived from the transmitting sta- 
tion. 

The development of tubes re- 
quiring a small amount of fila- 
ment energy and operating on dry 
cells should give a considerable 
impetus to the development of 
multistage radio frequency am- 
plifiers. 

The elimination of the storage 
battery for those who desire to 
operate a radio receiver in a well 
furnished room, to do so without 
danger of injuring the floor cov- 
erings and woodwork. The en- 
tire equipment using dry cells 
may be enclosed in an attractive 
cabinet and requires no attention 
except an occasional renewal of 
dry cells. 
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Milwaukee Radio 
Men Honored 

THE Milwaukee Radio Ama- 
teurs' Club, Inc., has been 
especially honored by hav- 

ing two of its members selected 
by the American Radio Relay 
League to fill high positions in 
the league's operating department 
for Wisconsin. Clarence N. Cra- 
po, 9VD, for some time past a lo- 
cal operating department officer, 
was appointed assistant division 
manager in charge of the state, 
and Mark H. Dó11, 9ALR, for- 
mer West Allis city manager, 
was selected as district superin- 
tendent for Milwaukee County, 
the smallest league traffic section 
in the state but probably the most 
active one. 

Meetings continue to be held 
weekly at 8 p. m., Thursdays, in 
the trustees' room of the Milwau- 
kee Public Museum, and technical 
committee reports as usual are 
principal features on the program. 
G. Forest Metcalf, 9CKW, well- 
known Wauwatosa amateur, is 
now chairman of that committee, 
and his own reports, having such 
themes as a description of the 
transmitter at 1QP and 1XAM 
and the construction of plate volt- 
age transformers, are of the great- 
est interest. Reports by other 
members of this committee are 
frequent and include such topics 
as a description of 9ELV given 
by J. W. Blauert and accompan- 
ied with stereopticon slides, the 
prevention of regeneration in 
radio frequency amplification cir- 
cuits given by M. F. Szukalski, 
Jr., 9AAP, and lastly a very im- 
portant paper describing a new 
method of measuring antenna re- 
sistance given by Edward T. 
Howell, Sc. M., 9CVI, who has 
taken a well-known method for 
measuring the resistance of closed 
oscillatory circuits and perfected 
and adapted it for use with ama- 
teur aerials. 

The program committee ar- 
ranged for a very instructive talk 
entitled, "100 Meter Amateur 
Amateur Radio Transmission" 
which was given by Ben J. 
Chromy, 9CJO, a Minneapolis 
amateur who did some pioneer 
work in this field. Push-pull am- 
plifying circuits were the subject 

of a report by J. A. Rose, publica- 
tions committee chairman, and 
one meeting was entirely devoted 
to discussion of improvised appa- 
ratus members had pressed into 
service at various times. 

In the last membership drive, 
which brought the total number 
of members well over a hundred, 
all individual records were broken 
by Business Manager L. S. Hille - 
gas -Baird, who brought in sixteen 
and for each five was awarded an 
A. R. R. L. emblem. E. G. 
Nickle, 9ATO, and F. W. Catel, 
9DTK, were also awarded pins 
for getting five members each. 

All local complaints of amateur 
interference reaching the super- 
visor of radio, Chicago, are being 
turned over to the club, and B. 
C. L.s are requested to send them 
direct to the club's office, 601 En- 
terprise Building, Milwaukee, 
Wis., where they will be given at- 
tention by the city manager and 
the traffic committee. The local 
electric light and power company 
has promised co-operation in the 
matter of interference from de- 
fective power equipment. 

Seek Cause for Fading 

W HEN radio first was used 
for long distance commu- 
nication it was noticed that 

signals were not transmitted as far 
during the day as during the night 
time. It has also been observed 
that at night radio signals on the 
higher radio frequencies or shorter 
wavelengths vary greatly in inten- 
sity from minute to minute. Per- 
sons who receive broadcast con- 
certs from distant stations have oc- 
casion to notice this variation in in- 
tensity of received signals since 
loud signals may be received from 
a given distant station at one mo- 
ment only to disappear entirely for 
a few minutes and then recover 
their original intensity. 

This and related phenomena 
have been recorded from time to 
time and various hypotheses have 
been brought forward in an at- 
tempt to explain them. The phe- 
nomena are dependent upon a large_ 
number of variable quantities such 
as the weather conditions, the na- 
ture of the country over which 
transmission occurs, the surround- 
ings of the transmitting and receiv- 
ing stations, and the method of 
handling the receiving apparatus. 
Only by a statistical study in which 
the results obtained simultaneously 
at a large number of receiving sta - 
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Lions are collected and tabulated, 
may reliable averages be obtained. 

In an attempt to secure some 
worth while statistics of this kind, 
a comparative study of radio sig- 
nal fading was made by the Bureau 
of Standards and the American 
Radio Relay League during 1920 
and 1921. In these tests from five 
to ten radio stations transmitted 
signals in succession on certain 
nights, according to prearranged 
schedules. The signals were re- 
ceived simultaneously by about one 
hundred receiving stations whose 
operators were provided with 
forms for recording the variations 
in the intensity of the signals as re- 
ceived. 

The paper gives summary tables 
pointing out possible relationships 
between weather conditions and 
the fading and intensity of radio 
signals and the prevalence of strays 
or atmospheric disturbances. On 
account of the limited number of 
observations and the large number 
of factors which influence trans- 
mission, the statistical results can 
be considered as only tentative. 

The general result of these tests, 
however, substantiates the theory 
that the sources or causes of fad- 
ing are intimately associated with 
the conditions at the Heaviside 
surface, which is a conducting sur- 
face some sixty miles above the 
earth. Daytime transmission is 
largely carried on by means of 
waves moving along the ground, 
while night transmission, especially 
for great distances and short 
waves, is by means of waves 
transmitted along the Heaviside 
surface. Waves at night are thus 
free from the absorption encoun- 
tered in the daytime but are sub- 
ject to great variations caused By 
irregularities of the ionized air at 
or near the Heaviside surface. 
These variations probably account 
for fading. 

The results of these tests are 
embodied in Scientific Paper No. 
476 of the Bureau of Standards. 
Copies can be obtained from the 
Superintendent of Documents, 
Government Printing Office, 
Washington, D. C. The price is 
ten cents, cash. 

Want the Eggs 
In a recent radio contest from 

WLW, the broadcasting station 
of the Crosley Radio Corporation, 
a number of hams were given 
away. Several letters have been 
received asking when the eggs 
will be offered in a contest. 
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New and Novel Radio Patents 

DETECTOR STAND 
(Patent No. 1,477,826, issued to Robert J. 

Heitzman, of Union Hill, N. J., under date 
of December 18, 1923.) 
The invention relates to a novel form of 

detector for wireless telegraph and telephone 
circuits of the crystal type, and has for its 
object to provide a relatively simple, strong 
and durable device that is capable of very 
delicate adjustment, but which nevertheless 
is not subject to displacement or derange- 
ment of its parts or the relative adjustment 
thereof, due to shocks and jars, or the pas- 
sage of relatively heavy currents or sparks, 
so that, when the apparatus has been prop- 
erly adjusted, any accidental change in such 
adjustment is precluded. 

The invention is illustrated in the accom- 
panying drawings, in which, 

Fig. 1 is a side elevation of the device; 
Fig. 2 is a plan view thereof ; 
Fig. 3 is an end elevation ; 

Fig. 4 is a section on line 4-4 of Fig. 1. 

Referring to the drawings, 1 indicates 
the base or support of the instrument, which 
is made of suitable insulating material, and 
which may be secured by any appropriate 
means to the cabinet or other receptacle in 
which the radio apparatus is contained. 
Mounted on the upper surface of the sup- 
port 1 is a bracket 2, preferably formed of 
a metal stamping having a rectangularly 

Unique Detector Stand 

disposed foot -piece 3 provided with upturned 
ends and an elongated slot or perforation 4, 
through which passes a set -screw 6' extend- 
ing from the bottom of the support 1 through 
a perforation in the latter, and having a 
hollow cap -nut 7 engaging the threaded end 
thereof, enclosing a helical tension spring 8, 
the parts being so constructed and arranged 
as to admit of a wide range of adjustment 
of the bracket 2 in the plane of the upper 
surface of the support 1, the bracket never- 
theless being held firmly in its adjusted po- 
sition on the base 1 by the tension imposed 
on the spring 8 by the cap -nut 7. 

The upper portion of the bracket is pro. 
vided with lateral extensions 5 and 6, on 
the former of which is mounted a pivot 
pin 11 carrying a lever 10, preferably 
stamped out of sheet metal, having a flange 
12 extending at right angles to its rear end, 
and provided at its forward end with an eye 
or loop 13 stamped from the body of the metal. 
Between the pivot 11 and the flange 12, said 
lever is provided with an integral lug 14 bent 

at right angles to the body thereof to receive 
the upper looped end of a helical tension 
spring 15, the lower looped end of which is 
hooked over an integral projection 9 extending 
at right angles to the body of the bracket 2. 

Mounted in the arm 6 of the bracket 2 
is a pintle 21 having a knurled head 22, be- 
tween which and the face of the bracket is 
interposed a tension spring 23. Secured to 
the outer end of the pintle 21 is a circular 
cam 20, so disposed that its axis is eccen- 
tric and its peripheral edge is in engage- 
ment with the flange 12 on the lever 10, 
these parts being held in constant engage- 
ment by the tension spring 15. 

Secured in the eye or loop 13 on the for- 
ward end of the bracket 10 is a contact 
needle or cat whisker 16, which is addition- 
ally secured to the lever by looping the up- 
per end thereof over the top of the lever. 
The needle or cat whisker is preferably made 
of relatively fine spring wire bent in the 
form of a double loop or figure 8 below its 
attachment to the lever, and having its lower 
end extending downwardly in a line substan- 
tially normal to the longitudinal axis of the 
lever 10. 

The needle 16 is adapted to co-operate with 
a crystal of the character usually employed 
in instruments of this type, the crystal mass, 
which may consist either of a block of ap- 
propriate mineral, or a small mass of the 
mineral enclosed in a suitable casing open 
at the top, is adjustably secured to the base 
1 by means of a Z -shaped spring clip 18, 
which is attached to the top of the base and 
is provided in its upper horizontal with an 
opening 19 overlying the crystal. Secured to 
the base are suitable binding posts 30 and 
31 to which the circuit leads are attached. 

TERMINAL CONNECTION FOR 
CONDENSER 

(Patent No. 1,480,604, issued to William 
Dubilier, of New York City, under date 
of January 15, 1924.) 
The invention has for an object to provide 

terminal connections for the sections of a 
high potential condenser which will mini- 
mize the occurrence of brush discharge or 
arcs between terminals and other adjacent 
metallic bodies. 

Another object of the invention is to pro- 
vide a connection which will afford adequate 
electrical conductivity and be of such char- 
acter as not to be readily injured or dislo- 
cated during handling or use of the con- 
denser. 

Fib 1 is a top view of a condenser section 
provided with a terminal connection made in 
accordance with the invention. 

Fig. 2 shows the perspective two condenser 
sections having a similar terminal connec- 
tion. 

Fig. 3 is a side view of a condenser stack 
in which the several sections are connected 
in series, also by means of a similar connec- 
tion. 

The invention is disclosed as applied -to 
condenser sections consisting of rectangular 
dielectric sheets 1, for example of mica, in- 
terleaved with groups of conducting plates 
of opposite polarity 2 and 3, terminals 4 be- 
ing provided for each of the above -mentioned 
groups of conducting plates in the present 
instance merely by extending portions of the 
plates of the groups beyond the side edges 
of the dielectric sheets. The conducting 
plates ordinarily will be made of a soft metal 
such as tin foil. 

As shown in Fig. 3, a plurality of sections 
5, 6 and 7 of the character above described 
may be assembled into a stack and connected 
in series by joining the terminals 4 of a group 
of conducting plates in section 6 to the ter- 
minals 4 of a group in section 5 on one side 
of the stack, while the terminals 4 of the 
opposite group of plates of section 6 are 
joined to similar terminals of a group in 
section 7 next beneath, on another side of 
the stack, thus adapting the condenser for 
use with high potential. 

When a condenser of the above character 
is subjected to a high voltage, there will be 
a substantial difference in potential between 
the different section terminals 4 which are 

located along the sides of the stack, and also 
between some of the terminals and adjacent 
metalic bodies, such as an enclosing metallic 
casing 8 for the condenser, as shown in Fig. 
3. Thus brush discharges or even arcs are 
liable to be formed between adjacent ter- 
minals, or from the terminals to adjacent 
metallic bodies, particularly from sharp cor- 
ners or other irregular surfaces existing in 
the terminals. 

According to the present invention, the 
terminals are enclosed by metallic members 
9 having a smooth rounded contour sur- 
rounding the outer extremities of the ter- 
minals in such manner as to insure that no 
irregular surfaces will be presented by the 
terminals, tending to concentration of the 
electric field. Thus the electric stresses upon 
the terminals will be evenly distributed over 
their surfaces so as to minimize the occur- 
ence of brush discharge or arcs. If desired, 
the corners 10 of the members 9 may be 
rounded for the same purpose. Also insulat- 
ing separator plates 11 may be interposed 
between sections to form barriers between 
adjacent terminal connections, such separa- 
tors preferably overlapping the members 9 
both laterally and longitudinally, as shown 
by the dotted line at the left of Fig. 1. 

Terminal Connection for Condensers 

ELECTRICAL AIR CONDENSER 
(Patent No. 1,478,342, issued to Ralph C. 

Lewis,. of Providence, R. I., under date 
of December 18, 1923.) 

This invention relates to electrical air -con- 
densers of the variable type and consists in 
improvements in the mechanical design and 
construction of the same. 

Thq principal object of the improvement 
is to simplify the structure and cheapen the 
cost of manufacture of the device while 
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rendering it highly efficient for the purpose designed. 

Fig. 1 is a plan view of improved air - condenser; 
Fig. 2, a vertical sectional elevation of the same taken on the line 2-2 of Fig. 1; and Fig. 3, a detail platt view showing the arrangement of the condenser plates. 
The improved air -condenser is of a well- known type as used with radio apparatus 

and comprises in general a series of spaced - apart plates arranged in fixed relation, with 
a second set of movable plates adapted to be swung between the fixed plates, in alter- nate relation thereto, and with a variable de- 
gree of overlap to regulate the capacitive 
effect. The invention relates particularly to the mechanical structure of the apparatus and consists in an improved mounting for the 
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Electrical Air Condenser 

plates and a simplified method of assembling 
them thereon. 

Referring to the drawings, the mounting 
for the condenser -plates consists essentially 
of a metal, spider -like member 2 compris- 
ing a hub or bearing 3 with arms 4 radiat- 
ing from an axis in offset relation to the 
center of the hub. At the outer ends of the 
arms 4 are ring -like bosses 5 with ribs 6 
extending longitudinally of the arms be- 
tween the bosses and the hub 3 to reinforce 
the structure, see Figs. 2 and 3. On the top 
of the bosses 5 are _cylindrical hubs 7 which 
are shouldered at 8 to adapt them to fit into 
the ends of the bores 9 of the bosses. Simi. 

lar hubs 10 are fitted to the bottom of the bosses 5 and with the upper hubs 7 form a continuation or extension thereof. The hubs 7 and 10 are constructed of hard rub- ber, vulcanite, bakelite or similar dielectric material and are provided with axial bores for receiving rods 14 which hold the fixed condenser plates 15 on the spider or mount- ing 2. The hubs 7 and 10 are preferably counterbored at 16 and with the bores 9 of the bosses 5 provide air spaces surrounding the rods 14 to insulate them from the metal of the spider 2. At the upper ends of the hubs 7 are counterbores 17 adapted to re- ceive nuts 18 screwed onto the threaded ends of the rods 14. The rods 14 project down through the lower hubs 10 to adapt them to be inserted through holes in the fixed condenser -plates 15 which are arranged in superimposed relation and held spaced - apart by a series of washers or collars 19. 

VACUUM TUBE 
(Patent No. 1,478,072, issued to Hendrik J. Van Der Bijl, of New York City, under date of December 18, 1923.) 

This invention relates to vacuum tubes and more particularly it relates to tubes of the audion type, an object being to increase the working range of such tubes. 
In a vacuum tube of the audion type there are usually enclosed a cathode or filament, an anode, usually in the form of a plate, and a third electrode, usually called a grid. The usual method of employing such a tube is to vary the potential of the grid in accordance with the currents to be amplified, whereby the space current flowing between the cathode and anode will be varied accordingly, which variations being in amplified form, may be im- pressed on the desired receiving apparatus. The amount of current flowing between the cathode and anode depends in general upon the rate the electrons are being emitted from the cathode and the value of the potential applied between the cathode and anode. For high -power output tubes, it is advantageous 

of course to make the space current as large as possible in value in order to get a high- powered output of the tube, but it has been found that the amount of space current is limited in value by the fact that the plate electrode for large currents buckles under the heat of the electron bombardment from the cathode, thereby distorting the space re- lation of the electrodes and in some cases destroying the action of the tube by the plate coming in contact with another one of the electrodes. It has also been found prefer- able to reinforce the grid or control electrode, since the grid becomes heated to a consider- able extent during the process of evacuation 
of the tube when it is being manufactured. In accordance with this invention this buckling of the anode and the grid for large 
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New Vacuum Tube 
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currents is prevented by providing strength- ening means such as ridges in the two elec- trodes, whereby a very much larger working range of the tube is assured. 
For the better understanding of this in- vention, reference is made to the following detailed description taken in connection with the accompanying drawings in which Fig. 1 represents a vacuum tube embodying this invention, and Fig. 2 shows how such a tube may be applied for the repeating or amplify- ing of alternating currents. 
Referring to Fig. 1, 5 is a vacuum tube having a double plate anode 6, a cathode 7 and a double grid 8. These electrodes are supported by suitable supporting wires at- tached to the glass arbor 10, which in turn is attached to the press 11 of the tube at a point preferably below the flattened portion 

12. 15 to 18 inclusive are leading -in wires for the various electrodes. 
In order to strengthen the plate 6, each is provided with ridges or turned -up por- tions 21 which prevent the plates from buck- ling when heated, for instance to yellow heat, by the electron bombardment from the cathode. The grid 8 also is provided with ridges 24 to prevent it from warping. These ridges may consist of the turned -up edges of the vertical strips of the grid, which edges may be turned outwardly toward the plate as shown, or they may be turned inwardly to- wards the filament in any suitable manner. The tube will therefore have a higher power output than it would otherwise have, so that when the tube 5 is connected up in an elec- tric system such as the one shown in Fig 2, the currents repeated from line 30 to line 32 will be of far greater intensity than it would be possible to have with the strengthening means omitted. 

Amrad Was First 
HEN two-way communi- communi- 
cation by voice was estab- 
lished for the first time in 

the history of radio, Friday eve- 
ning, November 30, between AM- 
RAD WGI, Medford Hillside, . 

Mass., and Station 2 -LO, London, 
England, it was a remarkable co- 
incidence that the first American 
station to participate successfully 
in this two-way communication 
was AMRAD WGI, the world's 
oldest broadcasting station oper- 
ating today, erected in 1915. It 
was a further significant coinci- 
dence that H. J. Power, founder 
and active head of AMRAD, who 
conducted the early broadcasting 
in 1915 and '16 and now known as 
the Father of Broadcasting, was 
at the microphone when the suc- 
cessful broadcast was made. 

According to the schedule two- 
way communication was not to 
be tried until Saturday, Decem- 
ber 1, but when 2 -LO received the 
American station November 30, 
the British amateurs could not -re- 
frain from calling back and were 
heard by many American listen- 
ers. 

Again on Saturday two-way 
communication was maintained 
between AMRAD WGI and 2 -LO 
London and complete confirma- 
tion followed after an exchange 
of cablegrams. The achievement 
was all the more remarkable as 
the American station used only 
15 watts in the antenna. 
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Crosley Buys Large Factory 
IN ORDER to meet the de- 

mand for Crosley-made radio 
receiving sets, Powel Crosley, 

Jr., president of the Crosley Man- 
ufacturing Company, has pur- 
chased the factory building now 
occupied by the Thomas J. Cor- 
coran Lamp Company, on Cole - 
rain avenue at Sassafras street, in 
Camp Washington, Cincinnati. 

This real estate transaction, in- 
volving more than $150,000, meets 
the question of whether the radio 
industry is an established busi- 
ness or a passing fad, for prepara- 
tions are being made to manufac- 
ture nearly 5,000 radio receiving 
sets every day in this new plant, 
which will be ready for occupancy 
by early spring. 

The large building will house, 
in addition to the general offices, 
manufacturing and assembling 
departments of the Crosley radio 
products, the radio broadcasting 
station WLW, which will have 
all of the latest improvements of 
this particular field in the radio 
world, making the station one of - 

the finest in the world. 
There is a floor space of over 

100,000 square feet in this new 
four-story building, as compared 
with 30,000 in the present Crosley 
factory, at Alfred and Colerain, 
and this large space will be fully 
utilized with the 'manufacture of 
radio receiving apparatus. It is 
the intention of Mr. Crosley to 
manufacture radio parts in the 
present building and to use the 
new one for the making of the 
complete outfits. There is a 
B. & O. and Southwestern R. R. 
Company siding which goes to 
the plant, facilitating the shipping 
of the raw and finished products. 

Large New Factory 
The new factory is four stories 

high, with plenty of daylight on 
all floors, supplied by hundreds 
of windows, which will make the 
place ideal for ventilation and 
working conditions. New ma- 

chinery will be installed which 
will aid the rapid but careful pro- 
duction of the radio sets. It is 

this study of production methods 
and the great number of receiving 
sets manufactured that has gained 
for Mr. Crosley the title of "The 
Henry Ford of Radio." 

The history of Powel Crosley, 
Jr., is most romantic. About 
eight years ago he conceived the 
idea that a mail order business 
would be profitable and he or- 
ganized the American Automo- 
bile Accessories Company, a cor- 
poration of which the Crosley 
Manufacturing Company is now 
a branch. Within a few years his 
automobile accessories business 
amounted to more than $1,000,000 
annually. However, during the 
winter months the automobile 
mail order business was some- 
what dull, and, in order to stimu- 
late his trade, Mr. Crosley entered 
the phonograph field, at first sim- 
ply buying and selling his instru- 
ments. Later, he purchased a 
woodworking plant and made his 
own phonographs. Then as his 
mail order business grew he found 
it necessary to purchase a large 
printing plant to handle the tre- 
mendous amount of printed mat- 
ter he mailed to the trade. Thus, 
Mr. Crosley was operating an au- 
tomobile accessory, phonograph 
and printing business to great fi- 
nancial advantage. A short time 
later he started the manufacture 
of a toy, or rather a utility, for 
children from six months to two 
years old. This is known as the 
Go -bi -bi, and hundreds of thou- 
sands are in use now throughout 
the United States. 

But three years ago, when the 
demand for radio reciving sets be- 
came noticeable, Mr. Crosley de- 
cided to enter this new field, car- 
rying on at the same time the 
other huge tasks he had under- 
taken. 

Crystal Set Was First 
The radio business was oper- 

ated, as everyone knows, under 
the name of the Crosley Manufac- 
turing Company. A crystal set 
was first made ; then came vac- 
uum tube outfits. Extensive ad- 
vertising soon resulted in the or- 
ganization taking a leading place 
in the radio field, but until May, 
1922, the business was conducted 
in the plant of the American Au- 
tomobile Accessories Company. 

One corner of the factory had 
been set aside for the manufac- 
ture of radio equipment. In May, 
1922, however, the business had 
grown so extensively that larger 
quarters were required, and the 
plant at the corner of Colerain 
and Alfred streets was acquired. 

The radio broadcasting station 
the company had operated at the 
automobile plant was replaced by 
a larger and more powerful sta- 
tion, WLW, when the company 
moved into the new quarters, and 
within a short time even this new 
broadcasting station was replaced 
by a still more powerful Western 
Electric plant. On January 6, 

Ll_ 
TRIM( WRIT 
..Y V. Cal CIF 

C 13U Rr aid PACKARD 

'Xorrecc SIape" 
$Io 

forma 
Styles 

All "Konect 
Shure" Shoes 

it molded to 

the luis unit. 
.4 tun Mtg. 

TUNE 
IN ON STYLE! 

and amplify with comfort. 
That is just what you do in "Korrect 
Shape" shoes. You see their smartness, 
style and individuality at a glance. Put 
your feet in a pair and you appreciate 
what it means to make shoes over exclusive 
"Korreä Shape" lasts, which are modeled 
like the foot in action. Wear any style you 
like and enjoy foot comfort and freedom 
in "Korreet Shape" shoes. 

"Kortect Shape" shoes keep the feet 
in good condition. 

FIELD & FLINT CO. 
MAE ERS 

BROCKTON, MASS. 

Send for booklet 
and naine of dealer. 

C IO14. FIELD & FLINT CO. 

COPLEY LAST 
Just one of 

many smart styles 

wiemtentoeunteelmenonnenntnets....2. 
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Price Only 

514 pages 
Pocket Size 

Compiled by 

HARRY F. 
DART 

B.S.E.E. 

Formerly with 
the western 
Electric Co., 
and U.S. Army 
Instructor of 

Radio. 

Technically 
edited by 

F. H. DOANE 
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1923, 1VIr. Crosley bought the Pre- 
cision Equipment Company, Wal- 
nut Hills at Peebles Corner. 

Since the Crosley Manufactur- 
ing Company has been housed in 
its present place and the demand 
for radio has increased so rapidly 
it became evidFnt that the present 
quarters were not large enough to 
take care of the business which 
has grown from a hundred sets a 

Every Radio Fan 
Should Have 

This Book 
25,000 Already Sold 

LKE a little radio encyclo- pdia, this I. C. S. Radio 
Handbook is packed with 
concise, sound information 
useful to everybody from 
beginner to veteran hard- 
boiled owl. It starts with 
simple explanations of radio 
phenomena and leads you 
along gently until you can 
understand tha most techni- 
cal diagram. 

You may dip into it at 
random, or hunt up special information you want, or 
read it right through. Dif- 
ferent types of receiving and sendiñg hook-ups are ex- 
plained; interesting experi- 
ments; definitions; codes and 
symbols; technical data and thousands of suggestions for getting more pleasure out pf 
radio. I 

A pocket course in radio! 
Every page tells you some- 

thing useful, and there are 
514 pages; hundreds of illus- trations and diagrams. It is 
the biggest dollar's worth in 
radio, and will save you from wasting money on things that don't work. 

Send $1 to -day and get this 514 -page I. C. S. 
Radio Handbook before you spend another 
cent on parts. Money back if not satisfied. 

TEAR OUT HERE -- 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 8293, 'Scranton, Penna. 

I enclose One Dollar. Please send me-post- 
paid-the 514 -page I. C. S. Radio IIandboolc. 
It is understood that if I am not entirely 
satisfied I may return this book within fire 
days and you will refund my money. 

Name 

RADIO TOPICS 
week to nearly a thousand a day. 
In the new building the organiza- 
tion will be able to increase the 
output to nearly five thousand 
a day. 

WGY Heard in Cape 
Town 

The General Electric radio 
broadcast station WGY in Sche- 
nectady, N. Y., has been heard in 
Cape Town, South Africa, an air- 
line distance of 7,880 miles. This 
establishes a record for this sta- 
tion, the previous mark being 
5,210 miles. 

F. Davis, on board a ship out- 
side the harbor of Cape Town, 
writes that at 5:30 o'clock in the 
morning, South African time, of 
January 5, he listened in to a pro- 
gram from WGY being broadcast 
at 10:30 o'clock the night before 
on Eastern Standard time and for 
a half hour heard every number 
distinctly. In fact he gives a com- 
plete log, including a list of every 
number, which has been checked 
by WGY and found to be cor- 
rect. 

Davis said he used a home made 
set, consisting of four tubes, one 
radio amplifier, one detector, two 
audio amplifiers, and a 150 foot 
aerial. 

"Atmospheric conditions are 
very bad in the tropics and this 
part of the world during the hours 
of darkness," Davis writes, "and 
long distance reception is prac- 
tically impossible. But at dawn 
the atmospheric conditions are 
better and for a half or three- 
quarters of an hour it is possible 
to tune in for distance. 

"At 5 :20 African time, when it 
is still dark, I heard WGY, but 
through considerable static. From 
5:20 until 5:30 conditions im- 
proved and from 5:30 until 6 
o'clock WGY came in clear. Dur- 
ing the following 20 minutes your 
signals gradually faded until at 
6:20 only the high notes of your 
musical numbers' were audible." 

Haste has ruined many an oth- 
erwise excellent receiver. Do not 
be in too big a hurry to hook up 
the various parts, but do the job 
right, and you will find it pays in 
the end. 
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F?eliable 
Wilt AC1. I Q Goods 

Distributors for: 
Radio Corporation 

of America 
Grebe 
Atwater Kent 
Brandes 
Murdock 
Nath. Baldwin 
Western Electric 
Acme 
All American 
Signal 
Chelsea 
Cutler -Hammer 

Western Coil 
Magnavox 
Burgess 
Gould 
Eveready 
Frost 
Carter 
Dubilier 
Howard 
Eby 
Bradley 
Jewell 

and other standard 
manufacturers 

We carry a comprehensive stock 
of the latest receiving sets, parts 
and supplies of the leading man- 
ufacturers and ship from stock 
promptly. 

Illustrated, Free Catalog sent on request 

Dealers: Buy reliable equip- 
ment from a house of estab- 
lished reputation. Send for cat- 
alog of tested and approved ap- 
paratus and our discount sheet. 

Julius Andrae & Sons Co. 
114 Michigan St Milwaukee, Wis. 

fV ED RAE 'SBesos 

ESTEN -I 
RADIO RECOR[ 

EN -I 
RADIO RECORD 

REGISTERED U.S. PAT. OFF. 

THE ONLY "LISTEN -IN" BOOK 

KEEP A RECORD OF 
STATIONS HEARD, DIAL 
SETTINGS, RECEIVING 
CONDITIONS, ETC. 
Flexible cloth binding. Cold stamp- 
ing. 160 pages. Printed on Bond 
Paper. Contains introductory article 
"How to Receive Radio Broadcast," 
by Lloyd C. Greene, Radio editor 
Boston Globe. Many Radio Hints 
and Tips. Complete list of Broadcast- 
ing Stations and double page map of 

PRICE United States. 

75 cents 
At Your Dealers 
or Sent Prepaid 
on Receipt of Price 

u 

LISTEN -IN 
PUBLISHING CO. 

114 MAIN ST. 
CAMBRIDGEMASS. 
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We Hear From the 
South 

HERE'S an interesting letter 
RADIO TOPICS has just re- 
ceived from "3BMN" away 

down in 01' Virginia, where pea- 
nuts and tobacco and cotton are far 
more plentiful than bell wire, bind- 
ing posts and bakelite. It's from 
Petersburg, Va., a little town of 
40,000 souls, as BMN says, but the 
largest trunk center in the world : 

Following close on the trail of the 
advancement of radio and a mania 
for that faint, musical sound of that 
far distant station carries the follow- 
ing six fellows in quickstep, march: 

3AUU, the fellow that was heard 
in England and France, eight of ten 
nights during the last "Trans -Atlantic 
tests." 100 watts with a motor gen- 
erator kicking every one of them. A 
measley five amperes was the results 
of all the fireworks that were fired 
at these English and French stations. 
But while firing one way, the dinged 
thing back -fired and a report was re- 
ceived from Hawaii. Mr. Lamb, the 
operator, has followed the art of 
Marconi since 1910 and now holds 
his own in one of the best experi- 
mental radio laboratories in Virginia. 

3ATB hurls a left hand monkey 
wrench at the black cat when DX 
fails to respond to one twist of a 

Grebe CR -13. Bakelite was not made 
in a bakery, so it is with a 100 -watt 
percolator that stands on four angle 
brackets in the corner and stands for 
something besides itself; when the 
ole brass pump handle is stepped 
upon. The antenna is of the sky 
hook variety, hanging to the tune of 

70 feet in the clouds. Ambition was 
exhausted after this pole was assisted 
in its flight upward so naturally the 
other pole only received a small bit 
of ambition; it stands 50 feet. The 
result of burning midnight oil has 
awarded its operator, Mr. Cooper, 
DX too: 40 státes, four provinces of 

Canada, Panama and Cuba. 

3SG has a mania for chasing tubes 
west; although whenever there is not 
a power tube handy, a UV -201 serves 
the purpose just the same. Mr. 

Decker is a real relay man and having 
worked many stations over 1,000 

miles. Boring holes in bakelite is his 

chief occupation with fair competition 
of the fair sex. The counterpoise be- 
ing between two buildings is a great 
hindrance to DX. So the operator 
has for the summer been contented 
with working stations up to 1,500 

miles. 
3BCH sets a phonograph in front 

of his microphone when a mania for 
CQ'ing seives him and if any one is 

heard calling him; he immediately 

Why Pay More? 
T-100 Battery Charger 

The Best and Lowest Priced 
on the Market 

'IIÍIÍfüüigjl 

This battery charger operates on 
110 volt, 60 cycle, A. C. circuit, charg- 
ing a 6 volt battery at a 2 ampere 
rate. Standard 2 ampere charging 
tube is used. The T-100 is the lowest 
priced first-class charger on the mar- 
ket. Large numbers now in use have 
proved entirely satisfactory. No vi- 
brating parts to get out of order. Ab- 
solutely noiseless in operation. Fur- 
nished with plug and cord for lamp 
socket. Battery leads marked. Fuse 
protects charger from accidental short 
circuit of 110 volt leads. Fully guar- 
anteed. 

Price complete, with 2 ampere tube, 4312.00. 

The Best in Radio 
Telmaco Radio Guide 
Book describes all, 10c. 

Our new 64 -page Catalog No. 
TCR contains twenty of the 
most popular radio circuits 
printed in blue. These include 
the Hazeltine Neutrodyne, 
Grimes Inverted, Colpitts, 
Flewelling, Reinartz, D io de 
Electrad, Heterodyne, Super - 
Regenerative and many others. 
Each article used in circuit is 
attractively pictured instead of 
appearing in straight schematic 
form. Besides containing blue 
prints, the best in radio is also 
illustrated and described. Cata. 
log sent postpaid forTen Cents. 
Each circuit worth double. 
Send for your copy today. 

4p/f¡ll.; :èi,gy.ti- 
.................... 

X, .c: ....;A, 

20 Circuits 
in Blue in 
Catalog 

DEALERS ! Our New Dealers' Catalog and Price List 
describes nearly all the better Standard 
Radio Lines. You should have it. Mailed 

FREE to all bonafide dealers making request on their business stationary. 

Radio Division 

TELEPHONE MAINTENANCE CO. co 
Qyality Radio Exclusively 20 So. Wells St., Dent. C Chicaeo. Ill. 

starts his automatic recorder. One 
throw of a switch connects his trans- 
mitter to his antenna, one twist of a 

knob starts the motor generator, and a 
twist of the reverse will charge the 
storage batteries. Nice and cozy and 
don't have to worry about over exer- 
tion in this station. Due to bad loca- 
tion Mr. Birdsong, the owner, has 
just got the hang of reaching out and 
so far the result in distance is 1,000 
miles. 

3ABS is pounding ten watts fast as 
the dots will follow the dashes with- 
out making a Chinese puzzle. The 
trials and tribulations of the chemical 
rectifier is a daily problem of big im- 
portance. The summer DX has only 

been fair considering Mr. Schwartz, 
the owner, hasn't been on much. 

3BMN thinks more of a wooden 
panel than bakelite. The first night 
a sixth district station fails to appear 
above the horizon; a receiver goes to 
pieces for repairs. Logging DX; 
pounding brass with the boiled owls 
and relaying citizen messages are the 
chief interests of Mr. Carr, the ope- 
rator. fifty watts have seen its best 
days when nearly 4,000 messages 
have been handled during four 
months. The same fifty watts that 
handled these 4,000 messages were 
heard in 35 states, three provinces in 
Canada, Panama and Hawaii. 
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Here's Your Chance 
to get a complete and up-to-date collection 

of MODERN RECEIVING 
and TRANSMITTING HOOK-UPS 

Henley's 222 Radio 
Circuit Designs 

enleyr 
222 Radio Circuit 

Designs 

Surpasses All 
Other Books 

256 Pages, 284 Diagrams and Illustrations 

A Book Worth Its Weight in Gold to 
the Radio Fan 

Will meet the needs of every radio enthusiast, whether novice or expert, 
amateur or professional. Price, $1.00. 

RADIO TOPICS 
The magazine published in the interest of the radio industry in its 
entirety will give this storehouse of radio information to all sending 
in their subscription to Radio Topics for one year-$2.00 per year. 

THINK OF IT 
An up-to-date and a day ahead Radio Monthly for twelve months 
and a book that stands without an equal in its special field of the 
radio art. 

Address Circulation Dept. 

RADIO TOPICS 
1112 NORTH BOULEVARD OAK PARK, ILL. 
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Radio Develops 
New Talent 

RADIO is developing an en- 
tirely new type of vocal art- 
ists with voices surpassing 

in sweetness and technique those 
of concert and theatrical stage 
stars, according to Miss Eleanor 
Poehler, music educational leader 
of the northwest, and one of the 
few woman executive directors in 
complete charge of a large radio 
broadcasting station. 

Miss Poehler, as director of the 
Cutting & Washington Radio 
Corporation's station, WLAG, 
popularly known as the Twin 
City (Minneapolis and St. Paul, 
Minn.) Radio Central, has for 
some time been experimenting 
with these "radio voices" and de- 
veloping them. 

This extraordinary invention- 
radio-is opening a field that is 
epochal for new artists and giving 
the public the benefit," said Miss 
Poehler. 

"There are thousands of `radio 
voices' in this country alone 
which are of surpassing sweet- 
ness, but because they have not 
the volume required to fill even 
small halls have not heretofore 
been heard outside of small 
circles of friends. The profes- 
sional stage, the concert platform 
and operatic companies have all 
been forced to choose only the 
voices of the greatest power, and 
in so doing they have been forced 
to sacrifice that quality of sweet- 
ness which was most appealing. 
The singer on the stage must have 
a voice that will carry out over 
the audience and into the third 
and fourth balcony. 

"The `acoustics. of the air'-the 
system of sound amplification 
which has made possible the pres- 
ent development of radio broad- 
casting-has supplied the volume 
and power necessary to these 
sweeter voices. Although they 
would not be heard distinctly 
across the footlights, radio waves 
carry them hundreds and thou- 
sands of miles to millions of lis- 
teners. WLAG has drawn large- 
ly from this new group of voices 
for its programs and the hundreds 
of letters received bespeak their 
popularity. 

"New voices are also populariz- 
ing new songs or old ones. Fa - 

GAMBLING? 
YOU ARE IF YOUR RADIO 
TUBES ARE UNPROTECTED 

Your Vacuum Tubes are the most delicate 
parts of your Radio Set. 

They are easily blown out-you have prob- 
ably already had this exasperating experience 
-it is apt to happen at any time. 

"B" Battery wires accidentally crossed for 
only an instant with the filament leads or sud- 
den excess current from the "A" Battery will 
do it. 

You can prevent this and save yourself money 
and inconvenience and relieve your mind at a 

trifling cost. 

INSTALL 
RADECO SAFETY FUSES 

on all your tubes. Applied in an instant to one of the filament 
terminals. Will fit any standard tube going in any standard 
socket. 

Price 50 cents each, sent postpaid and fully guaranteed. 
Do not delay. Order now. Specify type of tube used. 

DEPT. 4 

Radio Equipment Company 
Manufacturers and Distributors of Standard Radio Equipment 

630 WASHINGTON STREET BOSTON, MASS. 

New England's Oldest Exclusive Radio House 
Dealers :-Write for our proposition 

vorites develop as they do from 
the stage. Again and again, re- 
quests have come in for such 
numbers as 'By the Waters of 
Minnetonka,' `One Fleeting Hour,' 
`Lindy Lou,' and `I Passed By Your 
Window.' 

"The war between jazz and stu- 
dio music is waging hotter and 
hotter among radio fans. The 
time is coming when an armistice 
will have to be declared or a 
peace treaty signed between the 
two factions. The cry for music 
of the jazz type sounds with loud- 
er volume, but the voices rising 
above it constantly demand the 
ambitious offerings." 

Before taking charge of 
WLAG, Miss Poehler was promi- 
nent in western musical circles as 
a soprano soloist, and took a lead- 
ing part, as she still does, in 
musical educational work of Min- 
nesota. 

See Offer on Page 36 

Public Sales 
We Have Purchased 

122,000 Pair, 
U. S. ARMY MUNSON LAST 

SHOES 

Sizes 5/ to 12, which was the 
entire surplus stock of one of the 
largest U. S. Government shoe 
contractors. 

This shoe is guaranteed one hundred per 
cent solid leather, color dark tan, bellows 
tongue, dirt and waterproof. The actual 
value of this shoe is $6.00. Owing to this 
tremendous buy we can offer same to the 
public at $2.95. 

Send correct size. Pay postman on de- 
livery or send money order. If shoes are 
not as represented we will cheerfully re- 
fund your money promptly upon request. 

National Bay State 
Shoe Company 

296 Broadway, New York, N. Y. 
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Save 1/3 on' 
Guaranteed 

Radio Equipment 
Write us a post card 

Address Dept. 3-R 
and we will send you free this 52 page cata- 
logue of radio sets and parts. It also con- 
tains explanation of radio terms, map and 
list of broadcasting stations and much 
radio information, including an explana- 
tion of successful hook-ups and circuits. 

You will be amazed at the low prices 
Ward's quote. A complete tube set having 
a range of 500 miles and more, including 
tube, head set, batteries, and antenna 
equipment, as low as $23.50. 

This catalogue contains everything for 
the expert and amateur. Complete sets 
and every improved part for building sets, 
all the most up-to-date devices-at the 
lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters 
for Radio, selling everything direct by mail 
without the usual "Radio -profits." Why 
pay higher prices? Ward quality is the 
best and the prices will often save you one- 
third. Everything sold under our Fifty 
Year Old Guarantee-Your Money Back if 
YouAre Not Satisfied. Write today for your 
copy of this complete 52 -page RadioBook. 

Write to our house nearest you 
Address Dept. 3-R 

Chicago Kansas City St. Paul Portland, Ore. Ft. Worth Oakland, Cal. 

MontgomeryEstablished Ca 
The Oldest Mail Order House is Today the Most Progressive 

" 

To the Man with an Idea 
I offer a . comprehensive, expe- 

rienced, efficient service for his 
prompt, legal protection and the de- 
velopment of his proposition. 

Send sketch of model and de- 
' scription, for advice as to cost. 

search through prior United States 
advice 

tl 
g 
patents; 
ladlyfurnished 

Preliminary 
awithoutcharge. 

My experience and familiarity 
with various arts frequently enable 
me to accurately advise clients as 
to probable patentability before they 
go to any expense. 

Booklet of valuable informa. 
tion and form for properly dis- 
closing your idea free on re- 
quest. Write today. 

RICHARD B. OWEN, Patent Lawyer 
81 Owen Bldg., Washington, D. C. 
2278-M Woolworth Bldg., N.Y.City 

iAlkoMersoor 

We Repair 
The Following 

Radio Tubes 
And Guarantee Them 

WD- I I ....$3.00 UV -199 $3.00 
W D- I2 .... 3.00 C-299 3.00 
UV 200... 2.75 UV -201A 3.00 
UV -201 .. 3.00 C -301A 3.00 
C-300 .... 2.75 Marconi 3.00 
C-301 3.00 Moorhead . 8.00 
DV -6 3.00 6 v. Plain 
DV -1 3.00 Detector.. 2.75 
DV -2 3.00 6 v. Plain 
DV -6A 3.00 Amplifier. 8.00 
Mall Orders solicited and promptly 

attended to 
Dealers and Agents, write for Special Discount 

H. & H. RADIO CO. 
P. O. BOX 22-R 

Clinton Hill Sta. Newark, N. J. 

Keep your Radio Topics on 
file as a ready reference 

Broadcasters Defy Music Men 
(Concluded from page 8) 

of such "unauthorized" rendition. 
The motion picture theatre 

owners have been paying tribute 
to the music publishers for sev- 
eral years and according to Nate 
Ascher of the Ascher Bros. circuit, 
Chicago "it is the hardest money 
we have to pay." The Exhibitors' 
Herald, one of the leading trade 
journals in the motion picture 
field, has been aiding the ex- 
hibitors throughout the country 
in their fight on the so-called 
"music trust." 

The meeting of February 15, 
vas addressed by many promi- 
nent theatremen and hotelmen. 
William Dewey of the Edgewater 
Beach Hotel, spoke on the ques- 
tion and W. A. Strong of the Chi- 
cago Daily News, which operates 
WMAQ on the Hotel LaSalle. E. 
F. McDonald of the Zenith -Edge- 
water Beach station WJAZ said : 

"We early became convinced of 
the fact that the demands now 
made upon us were merely in the 
nature of preliminaries. If the 
A. S. C. A. P. can collect $2,500 
from us now what reason have we 
to believe that it won't be $25,000 
five years from now and perhaps P 
$50,000 in ten years? . As a matter 
of fact, if the demands were any- 
where within reason, and we could 
be assured that they would re- 
main so, I think all of us woud 
now be at our homes or offices 
attending to the regular routine of 
business and this meeting would 
never have been called. 

"The fact remains, however, 
that there is nothing in their 
license contracts or general atti- 
tude which might reassure us as 
to their future demands, in fact, 
quite the contrary. When such 
strong arm methods are employed 
as were used in forcing Mr. 
Dewey of the Edgewater Beach 
Hotel to take out a broadcasting 
license for his dining room or- 
chestra when he has no intention 
of using it, it is easily seen that 
some immediate action must be 
taken. 

"For the past year the associa- 
tion has consistently refused to 
use the music of that organization 
and we early established our own 
music release bureau for publica- 
tion of independent compositions. 
We have received over 3,000 
songs to date and have only pub- 
lished something over 260 of 
them, so it can be seen that great 
care is used in selecting song hits. 
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"Our idea for the combined or- 
ganization of the broadcasters, 
hotel men, and exhibitors is that 
the same. general plan should be 
followed. This is in no sense to 
be construed as a boycott since, 
when any pubisher offers us 
music which may be publicly per- 
formed without payment of tax, 
we will be more than glad to use 
his numbers, provided, of course, 
that they have merit. 

"And neither are we in the pub- 
lishing business in any way, shape 
or manner. We are concerned 
only with seeing that we do not 
have taxes levied and litigation 
directed against us for the num- 
bers we play. When we receive 
a number and pass on its merit 
we have the composer sign an ir- 
revocable agreement allowing the 
public performances of his num- 
ber tax free. This is duly reg- 
istered in Washington and fol- 
lowing that he may sell it, publish 
it himself, or throw it away. We 
are no longer concerned with it. 

"There has been indisputable 
proof that broadcasting is of in- 
estimable value in advertising 
musical numbers. The popular 
song hit, `Marcheta,' was one of 
our releases and it has made a 
small fortune for its owner. And 
on the other hand, it is a well 
known fact that. you can `kill' the 
finest song ever written with 
silence. It is easily imagined 
what will happen to the releases 
of the A. S. C. A. P. if they are 
barred from hotels, motion picture 
houses, dance floors and the 
broadcasting stations. 

"What we want from the in- 
terests now gathered together is 
a concerted action along these 
lines with enough financial sup- 
port to enable us to enlarge our 
music release bureau to a size 
sufficient to care for the increased 
demand. We will release our 
songs as formerly and copies will 
be sent to everyone co-operating 
with us in this effort. 

The Boys on the Cover 
THIS month's RADIO TOPICS 

cover has a photo of Boy 
Scouts operating Station 

WJZ, New York. It is said this 
was the first time in the history of 
radio broadcasting that a high- 
powered station was operated by 

Boy Scouts. The boys did their 
own announcing and managed the 
station for the night. 

Miss Ruth Keenan, radio expert, 
is shown instructing the boys on 

Bristol 
Single Control 
Radio Receiver 
(Non Regenerative) 

Using Grimes Inverse 
Duplex System 

ONE 
CONTROL 

ONLY 

Makes it Most 
Simple 

to Operate 

Simplicity of operation is the 
outstanding feature of this 
Receiving Set. One Control 
Dial includes every adjust- 
ment. To tune in, turn this 
Dial. A station once located 
can always be brought in 
again at the same setting. 
Not confined to local broad- 
casting-This four -tube set 
has power equal to six, be- 
cause the Grimes Inverse 
Duplex System utilizes the 
first two tubes for both 
Radio and Audio Amplifica- 
tion. 

Fully Equipped for Loud Speaker-No additional amplifica- 
tion is necessary-the patented Bristol One -Stage Power 
Amplifier is incorporated as the last stage of amplification. 
Antenna or Loop-Either may be used to suit conditions. 
Solid Mahogany Case with walnut finish encloses the com- 
plete Receiving Set. It is a beautiful piece of furniture, fully 
in keeping with the most luxurious room. 
The price-Bristol Single Control Radio Receiver, $190.00. 
Ask for copy of Bulletin 3013-P describing this set. 

THE BRISTOL COMPANY 
WATERBURY, CONN. 

the -operation of the "Osscillo- 
graph," an instrument which en- 
ables a person to "see" exactly 
what is being transmitted and en- 
ables the operators of "WJZ" to 
check up the quality of the broad- 
casting. Kadel and Herbert photo. 

IRADIO PHANS 
and DEALERS 
Keep up with the latest Radio develop- 

' ments. Just send us your name and ad- 
dress; we will keep you posted. No 
charge or obligation. Address 

RADIO INSTRUMENTS CO. 
Dept. 117, 17 N. Wabash Ave., Chicago 
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BUT A FULL SIZE ANTENNA 

len doubts tone getting far ºataxu n 
sena .nth outside antena 

12 INO-.7.S 
DIAMETER 

4 
m 
'manor 

All'!. 

Suspend 
near 

ceding, 
POSTPAID Unaffected by Wind -Ram -Slat -Lightning 

INTER -STATE SIGNALS (D), COLUMBUS, OHIO 

Best for Your 
Radio 

rogeo Nee Ind 
p 

p 
free from distor- 

tion. uue200hm$5. 3000 ohms, $G. 
HERBERT Ff FROST Inc. 

154 W. Lake St. - Chicago 
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Ir 

Railroad Fare 

Student Winding Stator 

To the Great Shops of 

Coyne 
We pay your railroad fare to Chicago-the 
Electrical Center of the World-from any place 
in the United States. Grasp the opportunity 
to see the country at our expense. Come to Coyne-learn electricity in 3Sí months. Get a complete training so you can make big money 
as Power Plant Operator, Superintendent, 
Telephone man, Construction worker, auto, truck or tractor electrician, battery man, radio 
expert, or you can go into business for your- 
self as electrical contractor, dealer, auto igni- 
tion or battery expert and make from $3,000 to 
$20,000 a year. Hundreds of our graduates 
today are making big money and you can do the 
same if you grasp this opportunity-act now. 

Learn Electricity 
In 3% Months 
No books or useless theory. You are trained on 
$100,000 worth of electrical equipment. Everything from door bells to power plants. You work on motors, generators, house -wiring, autos, batteries, radio, switch -boards, power plants-everything to make 
you an expert ready rto step right into a position paying from $40 to $100 a week. 

Radio Course FREE 
We include the following free with the regular course; 
(1) A complete course in auto, truck and tractor elec- tricity and storage batteries. Greatest outlay of auto, electrical and battery equipment in the country. 
(2) Course in Radio-the marvel of the age. Con- structing, installing and operating. You can build you own wireless telephone set. 
(3) A life scholarship in the Coyne school. You can stay es long as you wish and return for further training at any time In the future. 

Earn While You Learn 
We help students to secure jobs to earn a good part of their expense while studying. 

Send Coupon Nov 
Don't delay a minute-send that coupon in right now for our big free catalog and full particulars of Free Railroad Fare offer. Act now I 

B. W. COOKE, President 
Coyne Trade and Engineering School 
Dept. 5993 1300-1310 W. Harrison St., CHICAGO 

B.W. Cooke. Pres, Coyne Trade and Engineering School, 
Dept. 5993 1300-1310 W. Harrison St., Chicago, Ill. 

Dear Sir: Please send me free your big catalog and 
full particulars of your special offer of Free Railroad 
Fare and two extra courses. 

Name 

Address 

II as... 
: 

ar 1 

ANNOUNCEMENT 
TH E 

GREAT NORTHERN 

STEAMSHIP COMPANY 
BOSTON,aMASS. 

Announces that arrangements are now being made for monthly 

$110 Round Trips to Europe 
Boston-Southampton Boston --Gothenburg 

$138 
ONE WAY e65 ONE WAY e75 

Connecting for Connecting for 
London, Liverpool, LeHavre Christiania, Stockholm, Helsing- 

fors, Danzig, Riga, Copenhagen 
THE ABOVE PRICES INCLUDE RAILROAD FARES TO POINTS 

AS FAR NORTH AS STOCKHOLM 
The Company plans to carry approximately two thousand passengers 
monthly. Make your plans now for a trip during the coming season. 

Lives of passengers will be protected by 
EVER -WARM SAFETY -SUITS 

which prevent drowning and protect from exposure 

$110 

A round trip, with all expenses on ship- 
board included, at no more expense than a 
vacation right here at home! To meet the 
ever increasing demand in this country for 
an inexpensive and at the same time thor- 
oughly comfortable and enjoyable trans - 
Atlantic voyage, is the prime object of the 
Great Northern Steamship Company. Or- 
ganized by progressive business men who 
realize the exceptional opportunity offered 
now for inexpensive travel in Europe, the 
Company will cater to the thousands of 

intelligent persons who wish to visit the 
battlefields of France, the Shakespeare 
country, Scandinavia, the Land of the Mid- 
night Sun, etc. A chance of a lifetime! 
So it would seem; but it is more than that. 
The Company is building for perma- 
nent business, setting a new standard of 
high-class ocean travel on a one -class basis. 
That this can be done at a fair margin of 
profit has already been proved and is fur- 
ther outlined in our prospectus. You'll find 
it extremely interesting. 

WE WILL ALSO SHOW YOU HOW YOU MAY BECOME A PART 
OWNER IN THE MOST TALKED -OF ENTERPRISE IN YEARS 

ire Cut out and mail us with your name and address 
A. Wilkstrom 
Information Dep't 
Edmunds Bldg., Suite 54 
Boston, Mass. 

I am interested in securing full informa- 
tion regarding a trip to: 
(Mark with a cross) One way Round trip 
England 
France 
Germany _.._.... 
Sweden ._ 
Norway 
Denmark 
Baltic Provinces 
Finland 
Russia 

Name 

Street or R.f.d.,. 

City or Town..._ _._.. 

State .. 

A. Wilkstrom 
Information Dep't 
Edmunds Bldg., Suite 54 
Boston, Mass. 

In am interested in becoming part owner 
in the Great Northern Steamship Com- 
pany. 

Please send me proposition and full par- 
ticulars. 

Name 

Street or 

City or Town 

State 
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Geta Joi Like These 
Eari?3500 to iQ000aYear 

20 Years Old- 
Makes Almost 
6500 a Month 

Harold Hastings of 
Somers, Mass., says: 
"The profit on my 
electrical business 
amounts to $475.00 a 
month. My success is 
due entirely to your 
instruction. You make 
your men just what 
you say-Electrical 
Experts. No man will 
ever make a mistake 
enrolling for your 
course." 

Dickerson Gets 
*7500 a Year 

"I earned $30 a 
week when I started 
with you-$50 a week 
when half through 
your course. Now I 
clean up at the rate 
of $7500 a year. 
Thank you a thou- 
sand times for what 
you did for me. Elec 
tricity pays big on the 
farm." Herbert M. 
Dickerson, Warren - 
town, Va. 

$20.00 a Day for 
Schreck 

"Use my name as a 
reference and depend 
on me as a booster. 
The biggest thing I 
ever did was answer 
your advertisement. 
I am averaging better 
than $500 a month 
from my own business 
now. I used to make 
$18.00 a week." A. 
Schreck, Phoenix, 
Ariz. 

Pence Earns 
$0000 a Year 

W. E. Pence, Che- 
halis, . Wash., says: 
"Your course put me 
where I am today, Mr. 
Cooke-making $750 
a month doing auto- 
mobile electrical work 
-think of it-$9000 
a year. Besides that 
I am my own boss. 
My wife joins me in 
thanking you for what 
you did for us." 

$30 to $50 a Day 
for J. R. Morgan 

"When I started on 
your course I was a 
carpenter's helper, 
earning around $5.00 
a day. Now I make 
from $30 to $50 a day 
and am busy all the 
time. Use this letter 
if you want to-I 
stand behind it." J. 
R. Morgan, Delaware, 
Ohio. 

Spare Time Work 
Pays Stewart 
$100 a Month 

"Your course has 
already obtained a 
substantial increase 
in pay for me and 
made it possible for 
me to make at least 
$100 a month in spare 
time work. You can 
shout this at the weak 
fellows who haven't 
made up their minds 
to do something yet." 
Earl Stewart, Corona, 
Calif. 

The Cooke 
Trained Man 
is the Big 
Pay Man 

in the bI%Payfieldof 
ZLZC'd'RICIDY 

It's your own fault if you don't earn more. Blame yourself if you 
stick to your small pay job when I have made it so easy for you to 
earn $3500 to $10,000 a year as an electrical expert. Electrical Experts are badly 
needed. Thousands of men must be trained at once. One billion dollars a year is 
being spent for electrical expansion and everything is ready but the men. Will you 
answer the call of this big pay field? Will you get ready now for the big job I will 
help you get? The biggest money of your life is waiting for you. 

I Will Train You at Home 
I will train you just like I trained the six men whose pictures you see here. Just 

like I have trained thousands of other men-ordinary, everyday sort of fellows-pulling them out of 
the depths of starvation wages into jobs that pay $12.00 to $30.00 a day. Electricity offers you more 
opportunities-bigger opportunities-than any other line and with my easily learned, spare time course, 
I can fit you for one of the biggest jobs in a few short months' time. 

Quick and Easy to Learn 
Don't let any doubt about your being able to do what these other men have 

done rob you of your just success. Pence and Morgan and these other fellows didn't have a thing on 
you when they started. You can easily duplicate their success. Age, lack of experience or lack of 
education makes no difference. Start just as you are and I will guarantee the result with a signed 
money back guarantee bond. If you are not 100% satisfied with my course it won't cost you a cent. 

Free-Electrical Working Outfit and Tools 
In addition to giving my students free employment service and free consultation 

service, I give them also a complete working outfit. This includes tools, measuring instruments, material 
and a real electric motor-the finest beginners' outfit ever gotten together. You do practical work 
right from the start. After the first few lessons it enables you to make extra money every week doing 
odd electrical jobs in your spare time. Some students make as high as $25 to $35 a week in spare time 
work while learning. This outfit is all FR EE. 

Mail Coupon 2or FREE BOOK- 
The Vital Facts of the Electrical Industry 

The coupon below will bring you my big free electrical book-over 100 interest- 
ing pictures. The real dope about your opportunities in electricity-positive proof that you, too, can 
earn $3500 to $10,000 a year. Send for it now. Along with the book I will send you a sample lesson, 
a credit check allowing you a $45.50 reduction, my guarantee bond and particulars of the most wonderful 
pay -raising course in the world. Send the coupon now-this very second may be the turning point in 
your life. Send it while the desire for a better job and more money is upon you, to 

L. L. COOKE, Chief Engineer 

Chicago Engineering Works 
DEPT. 

97-A 
2150 Lawrence Ave., Chicago 
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Buy at the Radio 
Store where they 
display this sign- 
the distinguishing 
mark of Blairco 
Proven Products. 

!,. ,. 
ATLAS HEAD 

PHONES 
The only high-grade receiver 

set offered at a reasonable price. 
Sensitiveness and adaptability 
positively is unequaled. Price 
$9.00. 

Atlas 
Loud 

Speaker 

Height over all, 21 in. 
Horn, 11 in. in diameter, 
of seamless vegetable 
fibre, dense and non - 
vibrating. Sound reflect- 
ing base and unit casing 
of dark red polished Bake- 
lite. Priced complete with 
horn attachment and cord, 
$25.00. 

The ATLAS Gives Tone Volume 
With Perfect Tone Control 

f leirc0 "4" 
Crystal Set 

Takes 4 head phones 
-Enables 4 to listen as 
well- as 1. All nickeled 
steel 9 in. high. Price 
only $7.50. 

Complete with cop- 
per clad aerial, water- 
proof lead -in and 
ground wire, strain and 
wall tube insulators, 
lightning arrester, 
ground wire clamp and 
set of $9.00 Blairco 
Headphones, $17.50. 

Dealers: An unbeat- 
able profit opportunity 
is offered you in the 
Blairco Proven Prod- 
ucts, Write quick for 
our proposition. 

Multiplied enjoyment with your radio follows the use of a loud speaker which, set in any convenient spot, throws out the tones so that a roomful of family and friends can hear. 
But in selecting the loud speaker, bear in mind that loudness without clearness is mere noise-and get an ATLAS. 
With the Atlas you get the true tone of the original-clear, pure, 

exquisitely sweet-and perfectly controlled. Tone distortion, dis- tracting mechanical sounds, confusing echoes and blasts-all are noticeably absent. 
All is due to the patented double composition diaphragm-found 

only in the Atlas. And to the use of finer materials which, with 
scientific assembling, also insures permanence. 

A typical example of the extra quality afforded at no extra cost 
by all radio equipment sold under the Blairco trademark. 

No matter what you want in Radio, buy at the "Blairco" Radio 
store and get dependable value. Every article sold under the Blairco 
trade name, whether our own make or others, is of proved superi- 
ority. Exacting tests have proved it the best of its kind, bar none ! 

If you have no Blairco dealer, write us now for Folder and Prices. 

HikhellJJlafr 
"First With the Best" 

1429 SO. MICHIGAN AVE., CHICAGO 
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WorkRite Former 
X2.00 

This aircore Transformer has been perfected for use in the Neutrodyne method of receiving. It should be used with .0004 mfd. variable condenser for tuning to all broadcasting wavelengths. It can also be used as a trans- former for tuned radio frequency reception, or fixed coupler with condenser across secondary. It is made with 
tubes of moulded Bakelite and wound with green silk wire. Extreme care has been taken to see that the tubes 
are properly spaced and just the right number of turns of wire are used, insuring maximum efficiency. Like all WorkRite products, it has been thoroughly tested by other laboratories as well as our own before being put on 
the market. It will measure up to the "WorkRite" sta:idard of quality and efficiency. 

Watch for the WorkRite Variable Condenser 

WorkRite Super Vernier 
Rheostat 

This improved WorkRite 
Vernier Rheostat is just 
the instrument you have 
been looking for, 50,000 
possible adjustments. A 
turn of 1-32" will separate 
two stations or clear up 
one. Made in three dif- 
ferent resistances so that 
there is a WorkRite Ver- 
nier Rheostat for every 
tube now on the market. 
6 ohms, $1.00; 15 ohms, 
$1.15; 30 ohms-____.$1.25 

WorkRite E -Z -Tune Dial 
Snappiest Dial on the mar- 
ket. Has a knurled flange 
on the rim for delicate lev- 
erage. Price -__ 75c 

WorkRite Resistance 
Cartridge 

Raises the resistance of 
your 5 or 6 ohm Rheostat 
to the 15 or 30 ohms re- 
quired for UV 199, and 
similar tubes. Price, either 
15 or 25 

WorkRite Neutralizing Condenser 

0 

Neat, compact and very efficient. This instrument has 
a glass insulation on the outside which greatly ex- 
pedites neutralizing the set. Price each, 25c. 

WorkRite Tuner Team 

WorkRite Super Variometer WorkRite 180° Super 
Variocoupler 

Tunes out local stations and gets the one you want. 
This famous Tuner Team is made up of two WorkRite 
Super Variometers and one WorkRite 180° Super 
Variocoupler. Variometer is made from polished ma- 
hogany. Variocoupler made from moulded Bakelite 
and wound with green silk wire. Range 150 to 705 
meters. Shaft 3-16". 
WorkRite Super Variometer, each._____ ........ __.________$3.50 

WorkRite 180° Super Variocoupler, 

" WORKRI TE RADIO PARTS 
WORKRITE" 

WorkRite Nonmicro- 
phonic Socket 

Here is the right Socket 
for use with your UV 199 
and C 299 Tubes. It is 
moulded with a sponge 
rubber base in one piece 
which is even better than 
the soft rubber recom- 
mended for use with these 
tubes. Very neat and at- 
tractive. Price 60c 

WorkRite Hydrometer 
You need one for your 
storage "A" battery. Full 
instructions with each in- 
strument. Price 75c 

WorkRite Head Set 
Very Sensitive. Light and 
sanitary. Try one and 
see. Price $6.00 

WorkRite Switch Set 
Just what you want. Use 
the block for drilling 
panel. Arms and points 
made to work together. 
Price _ 50c 

THE WORKRITE MANUFACTURING CO. 
5536 EUCLID AVENUE CLEVELAND, OHIO 

(BRANCH OFFICE, 536 LAKE SHORE DRIVE, CHICAGO) 

Say you saw it in "Radio Topics" when writing to advertisers. 
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BOOM! - BOOM! - BOOM! - BOOM! 

IIUS the drum talk of the natives of Africa broad- 
casts to a radius of fifty or sixty miles the departure 

of white men leaving one village for another. To the 
weird Boom ! Boom! of the huge drum, the travelers with 
their porters commence the perilous journey, knowing 
that their arrival is expected at the next village. 
What a far cry this crude method of sending messages is 
from our modern, useful, pleasure -giving radio! and how 
very backward it seems when we consider the rapid 
strides made in the radio industry in just a few years' 
time as exemplified by the Crosley story. 
Three years ago Crosley Radio Receivers were unknown. 
Today, the Crosley Radio Corporation is the largest man- 
ufacturer of radio receivers in the world. In every part of 
the United States, happy users are enjoying the beautiful 
concerts, useful lectures and valuable news that Crosley 
instruments unfailingly bring from the distant points de- 
sired. 
Real Merit at moderate prices has brought about this Crosley 
popularity. Crosley engineers have continually kept abreast and 
perhaps a little ahead of the rapid advancement that radio has 
made. 

We firmly believe that Crosley Radio Receivers are the best 
that have ever been offered to the public. 

Insist upon CROSLEY RADIO APPARATUS 
For Sale by Good Dealers Everywhere 

The Crosley Radio Corporation owns and oper- 
ates Broadcasting Station WLW. 

The Crosley Radio Corporation 
POWEL CROSLEY, Jr., President. 

Formerly 
The Precision Equipment Company and Crosley Manufacturing Company 

323 Alfred St. Cincinnati, Ohio 

TODAY 

Following Is a List of the Most Popular 
Crosley Receiving Sets With 

Their Prices 
Crosley Type V (formerly Ace) 

one -tube regenerative $16.00 
Crosley Type 3 B (formerly Ace) 

three -tube regenerative $42.00 
Crosley Type 3 C (formerly Ace) 

consolette model $110.00 
Crosley Model VI, two -tube incor- 

porating radio frequency $24.00 
Crosley Model X -J, four -tube incor- 

porating radio frequency $55.00 
Crosley Model X -L, four -tube con - 

solette $120.00 
The Crosley regenerative receivers, formerly 

called Ace, listed a?ove are licensed under the 
Armstrong U. S. Patent No. 1,113,149. 

Better -Cost Less 
Radio Products 

-.- 

e 

7 v 
I CFJLtY . 0 .... 

Crosley Model X -J, Price $55 
A 4 -tube radio frequency set combining one stage of 
Tuned Radio Frequency Amplification, a Detector, and 
two stages of Audio Frequency Amplification. A jack 
to plug in on three tubes for head phones, the four tube 
being otherwise connected to the loud speaker, new 
Crosley multistat, universal rheostats for all makes of 
tubes for dry cells or storage batteries, new condenser 
with molded plates, filament switch and other refine- 
ments add to its performance and beauty. 
We believe that for bringing in distant stations it can- 
not be equalled. 

Cost of necessary accessories from $40.00 up 

MAIL THIS COUPON TODAY 

The Crosley Radio Corporation, 
323 Alired Street, Cincinnati, Ohio 

Gentlemen:-Please mail me free of charge your complete 
catalog of Crosley instruments and parts. 

NAME 

ADDRESS. 
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