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Four Strings

a horse-hair bow, and a
resonant box—yet under
the hand and out of the
soul of an artist what a
R world of ecstasy, of rare
4 delight . . . of sadness, too,
.comes {roni these sim-
ple instruments. OnlvBits
of Mectal, glass encased,
and an incoming antenna
current delicate
3 _as a fairy foot-
: "c"‘" fall—yet in a
A Cunningham Ra-
dio Tube these
combine to trap
the artist’s world
of music and re-
lease it to eager
mitlions. Both in
the violin and in the Cun-
mingham Tube it is qual-
ity of material, knowl
edge of design, and skill
in manufactuMs  which
- produce tones ot “ylmost
uncanny purity.

Siuce 1915
Standard for all sets

Types C301\, C299, C300, Cl11, C12
In the Orange and Blue Carton

Price $3.00 Each

I
Aﬁpumaa TUBE
YPEC301-A -~ )
C L
PATENTED oer NGt A

YYPEC 29
PATENTEV

Home Office: 1\’/ &
182 Second  Street L
SAN FRANXCISCO

Patent Notice: Cunningham tubes are covered by patents dated 2-13-08, 2-18-18, 12-30-13, 10-23-17, 10-23-17, and

1
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Show us a nationally advertised
headset or loud speaker (with a
list price not greater than ours)
which is equal or better, in any
respect, and we will send you a
Tower Scientific Loud Speaker
absolutely free.

RN

¥ \{l[ 711le 45})1%’1'9\
L& eaa’s‘et' \

>

Y
‘ v g
On Sale from Coast to Coast. If your W \ A\ -
Dealer cannot supply you, order direct. AN : =
((‘ ~1 \ / gt ; s 7
e / W
THE 7%777177% HOTEL R =l Nty
- ,"/’ s » Y 4
177 |2 . / Q(
Philadelphia /7 /A f 1 .
, The first 100% Radio X/ / ; ."I" Z
Equipped Hotel in NNV o \Z
< the World. Tower 7 \1; "‘/{,_
g Scientific Headsets y o=
were used exclusively = A z

7 ‘~ - o # ’
— : =

’// 7. ':“’;;\
Lt Syt ///; ” Tue TowerMro CORPORATION :

§/ o 98 BROOKLINE AVE.
V22 Apud Speatéc BOSTON MASS.

’/

7%~ = A —
W= S s \
i 2 2> S o~ am— 7 it 7, \\;\\
Lt ! = f—— Z’a ac; meﬂ
\/ 2Py 77 //g N L& /////

WOY, )s GREATEST LOUDSPEAKER VALUES
Y #

“Quality Goods for Quality Readers”

L www americanradiohistorv com


www.americanradiohistory.com

? une, 1925— Contents Your cAuthors

Cover Design, By Esther Brann - - - [

:A F. Van Dyck (Review of Radio
Teicphany) is ane of awr peneer l
Rabo Engneers—dsling beck w0 1908
with the ald Unitad Wirdkess Tolegraph
Ca  He gradustal frum Yale in 1911,
Jictoriz Lo hubds the degroe of EE, amd 15 8 char-
ter mamber of the IR E. At the Fes-
Broadcasting in the Argentine, By Don fose P senden Laboretory, Brant Ruck, he dad
- o ocunshicrable rescarch work in the old
o e S il C Jdays and later conductad eaperuncts n
: high voltage and high Jreguency currents
Whimsy Williams, By William West Winter ‘.‘\‘: g:"::‘:";z:":‘“l“ BI‘T& M (.‘:
b sl Ol d'l“’
Loud Speakers, By Dr. fohn P. Minton "u‘_“*‘":’:m‘;‘ e D-"mf
3 VY &S
AlL, By Dr. Max Talmey = ::“" Asde ﬁm:'y Wh\'v"\a!
MICETINgG W Aarconi Wire-
The Deluxe Radio Lyre, By 0. B. Scott - . “0; g Smashfing. Loy nd
a W R‘h wml Ol

Cross Word Contest, By flelen FF Dittus S HOrEN— :
him an engineer of practical expenence

Power Amplifier, By R. A. Bradley with & vison of future developmants.
Portable Short Wave Transmitter, By C. J. Burnside [Tr—

Broadcast Impressions, By Ed Randall . OTHY Brister Stafland. (The
HIl wn Browdcasung) from the

Balancing Systems, By John R. Meagher - Presidential Swste of Ohio, has done
canssierahle literary wurk of 8 serious s

Eskimo Girl, By Richard Finnie - - - . well as light character for well known
magazines and newspapers.  She pusses-

Review of Development in Radio Telephony, By A. F. Van Dyck ses alsw the tochnical knowledge roquired
in the commercial advertising feld n

Radio Rose, By Mary Gray Reed - - - - - . which she has engaged to the satisfsction

f those who ha vatlad themsel f
The H. 1. in Broadcasting, By Dorothy Brister Stafford 4¢ :m S H::::‘_ S m:,

) newspapes experience  from cub reporter
Receiver Noises, By K. M. Mac/lvain 34 o e . M AR

Appliances and Devices 30 Human Interest in Brosdeasting”, will
prove a highly interesting member of the

Amateur Stations - 6. Wircless Age staft of writers.
Broadcasting Station Directory o3 — — :_*l

PUBLISHED MONTHLY AT WIRELESS PRESS, INC., 326 BROADWAY, NEW YORK
Los Angeles, Calit., 1116 Chapwman Bt., Coast Publishers Co. Cllu.- L, Wrigley Bldg., Whceler & Northrup. Busten, 1§ Btewart BL. Charies M. Wlma.
Sas funchu r'l Muke St.. Casst Publishers Co. Great Britaie., 12-13 Hoorteita 5. London Austraila, 97 Clarence Bt., Syduey, N. B, W,
Yearl t v A, $2.50—Outside U E. A, $3.00; Single des. 25 conts.  Enterod as socund class watler Oct. 9. 1918, Pwi Ofke. Now York. h 2
undat the 4cl of March lu!i ummm 1925, Wireless Puu inc. \\.m. subacri pdion uplm you will ind & tenewal blauk unlund. Return with readtance w\nnmh
Jawes G. Harto Lre l‘uru Boucherun, Vice-Pres. und Gwl Mgr. L MacCon uach, Becy b-ulull DeSousa, Tivas. H IL uebu Bus. Myr. C. F. Boag. Adv. Mgr,
8. Anderson. Managing Edito KA. Bradley, Tevtinieal Editor

Hecause certain statemer and expressions of opiniun from currespondests and ol bers, apjearing in thess columne from time W may be found o be the subject
of coutruversy in sclenUfic circles snd in Whe courts cither now or in the future and to somelimes fnvolve guestions of pﬂuﬂ;x of loventivu and the comperative
morits of spparatus ewployed in wireleas signaling, the owners and publishers of this magarine positively and emphatically

for any statemonts of opinlen or pactisan expression Uf such should at any Liwe sppear hereln

THE WIRELESS AGE s a member of the Audit Bureau of Circulations

oy
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Selectivity
—Use Allen-Bradley Parts

The experienced radio fan has learned the value of
guaranteed parts in his set. He knows that Allen-Bradley
Radio Devices, such as the Bradleystat, Bradleyleak,
Bradleyohm, Bradleydenser etc., provide noiseless con-
trol. He incorporates them into his new set for maximum

) = 2y : ! h )

: selectivity, and he is not disappointed. The stepless, noise-
An Exceptional Condenser less adjustment eliminates the harsh noises produced by
Like all Allen-Bradley Radio Devices, inferior devices. Any Allen-Bradley dealer will gladly
the Bradleydenser offers high efficiency show you why Allen-Bradley Radio Devices increase
and sharp tuning. Brass plates, soldered selectivity. Stop in, today, and see the new line.
at all joints, and a new type of bearing
insure low resistance and low losses. It
is pronounced “a fine job” by radio engi- =) Co.
neers. If you want to see “an exceptional Electric Controlling Apparatus
condenser”, ask the Allen-Bradley dealer. 283 GREENFIELD AVE. MILWAUKEE, WIS.

MAIL THE
COUPON
13}
—"'
- -~ .
wo
ke ,,,,.\'\‘“‘““
Aol
2 Aesﬂ\p @ ‘
B\\e o -l B ‘
3 end B o™ -
The Bradleystat, Bradleyleak, Bradleyswitch, Bradleyohm, and Bradleyometer ‘ ¢ ?\*"‘:e 7 pe e Joew> “
are sold by all leading radio dealers and jobbers. They are known the world ‘ o® o 1 gav ™
over for compactuess, “one-hole” mounting, and marvelous control. The [} » ¥ “‘
. superior finish -will delight you. N oLl e o
“ adee ..--"",ﬂ”
| W

%’ “Quality Goods for Quality Readers”
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OMIS the Spring days and the reanimation of nature from her winter
sleep and with it radio is atune so that now we can have a service that
spells health and buoyant lifte. That the “daily dozen” should be directed
over the radio accompanied by bugle and band hardly one of us dreamed

of a while back, but such is progress that the most proniinent “life extension
society”—for purely business reasons—finds it profitable to organize this radio ser-
vice-—and who can predict what it will mean in better individuals, better commu-
nities, better cities and country— Read “At 6:45 in the Morning”—it presents a
distinetly novel use of radio.

Letters from Our Readers

Indirectly our Cross-word Contests have brought about a contact with our
readers that otherwise was impossible—we feel pleased at the many gracious com-
pliments and next month, if time permits, we shall publish some of vour valuable
comnients and suggestions. However we wonder what we have done to warrant
this: “Painting a lily white is proverbially easy compared with constructive criti-
cism in improving the service rendered bv Wireless Age” and “It is difficult to
improve the standard of vour magazine from standpoint of general interest”
and “Wireless Age cannot be improved  T'echnical articles are lucid varns,” are
interesting and there is a human intervest which is lacking in other radio publica-
tions™ and “Reinstate the Questions and Answers; give us more articles like ‘1.1.’
i Broadeasting” and—well, next month we'll sum it all up and no doubt we’ll
have a bigger and better Wireless Age as a result.

Of General Interest

Read this month’s fiction varn by  William West Winter, “Whimsy
Williams” will surely amuse.  “For the Love of Mike” and “T'he H. L in Broad-
asting” affords you intimate interviews with studio personnel and artists. The
International Language problen and solution is ably presented by Dr. M. Talmey
and we wish to express satisfaction at the appreciation on the part of our readers
for their interest as manifested by letters received —the subject merits everyone’s
attention.  “Radio Rose” we’ll see in some future Yuletide season possibly just as
described.

Technical

This month “Wireless Age™ has its usual richness in technical material
there is only space to mention the various titles:—*“Loud Speakers” by Dr. Min-
ton; “Review of Development in Radio Telephony”; “Balancing Systems”; “De
Luxe Radio Lyre”: “Power Amplifier”; “Portable Short Wave Transmitter”;
“Receiver Noises” in addition to the usual features.

This issue contains a worth while cross-word puzzle and the subject to
write about should prove interesting to you—judging from letters we've received
already—try vour skill this time. —THE EKobrror.
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ULTRALOWLOSS

CONDENSER

/

Cutlass Stator
Plate exclusive
ly an Ulera-
Lowloss feature

A guarantee of |
satisfaction and
Lacaule design

ULTRA-VERDRIE
TUNING CONTROL

Simplifies radio tuning. Pencii-record a statior. uam
the dial—thereafter, simply turn the finder to your
pencil mark to get thn!‘sullun lngl'?mh‘ Ens.y—
qulek to  mount, A
Furnished clockwise or antli-clockwlse in gold or
silver finish, Gesr ratio 20 to 1.

Shiver $2.50 Gold $3.50

car .0coos mfd.,

As positive as BigBen

SET Big Ben at seven and at seven o'clock vou're bound to get the
alarm.

Just so, the Ultra-Lowloss condenser can be set at any wave-length—the
corresponding station will come in clear and sharp. You know instantly
where to turn, once a station of known wavelength is located. Makes
tuning easv—direct—positive. Special Cutlass Stator Plates spread wave-
lengths evdenly over a 100 degree scale dial so that each degree represents
approximately 314 meters.

Ultra-Lowloss condensers are designed by R. E. Lacault, originator of the
famous Ultradyne Receivers, and built upon scientific principles which
overcome losses usually experienced in other condensers.

At your dealer’s, otherwise send purchase price and vou will be supplied
postpaid.

Design of lowlass coils furnished free awith cach condenser for amateur and broad-
cast wavelengths showing swhich aill function mast efficiently awith the condenser.

To Manufacturers Who Wish to Improve Their Sets

Mr. Lacault will gladly consult with any manufacturer regarding the application
of this condenser to his circuit for obtaining best possible efficiency

ULTRA-LOWLO5S

CONDENSER
PHENIX RADIO CORPORATION, %A 5252

NN/

=) A

“Quality Goods for Quallty Readers”
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Do you know
where Condenser losses
Come from?
RESISTANCE LOSSES are

the losses which most serious-
ly affect the efficiency of aconden-
ser when at working radio fre-
quencies. They arise from poor
contacts between plates and from
poor bearing contacts. Soldered
plates and positive contact spring
bearings reduce these losses to a
minimum.

Eddy current losses occur in
metal end plates and the conden-
ser plates themselves. While not
sO. serious as resistance losses,
they increase with the frequency,
and therefore should be kept as
low as possible.

Diclectric losscs are due to ab-
sorption of energy by the insulat-
ing material. Inasmuch as they
vary inversely as the frequency,
they have less effect upon the
efficiency of a condenser at radio
frequencies than any other set of
losses. The use of metal end
plates in short-wave reception to
eliminate dielectric losses is never
justified, because they introduce
greater losses than well-designed
end plates of good dielectric.

The design of General Radio Condensers
is based on scientific facts and principles,
not on style and fancies.

Specially shaped plates always in perfect
alignment give the uniform wave-length
variation which permits extremely sharp
tuning.

Rotor plates are counterbalanced to.make
possible accurate dial settings.

In 1915 the General Radio Company in-
troduced to this country the first Low Loss
Condenser, and ever since has been the
leader in condenser design.

Lower Losses and Lower Prices make
General Radio Condensers the outstanding
values of condenser design.

Licensed for multiple tuning under Hogan
Patent No. 1,014,002

Type 247-H,with geared Vernier
YO Capacity, 500 MMF.  Price  $500

Type 247-F, without Vernier
Y pacity, 500 MMF. Brice $325

GENERAL RADIO CO.

CAMBRIDGE, MASS.

RADIO

Quality Parts

|

Quality Goods for Quality Readers’”
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“6:45

RE you one of those sleepyheads
to whom the bugler is talking
when he plays, “I can’t get him

up, I can't get him up in the morning ?”
Do you set the alarm clock carefully
for seven o'clock,
turn it off vindictive-
lv and go back to
sleep until a quarter
of eight, whereupon
you swear at the
clock, cut your face
while shaving, swal-
low a cup of coffee
and arrive at the of-
fice one minute after
the boss? No more
are you to know that
pleasure of turning
over for a forbidden
forty winks, for the
Tower Health Exer-
cises will get you if
you don’t watch out.
Of course vou can
throw the radio away
or forbid your wife
and children to tune
in at such an ungod-
ly hour, but they will
probably only tell
you that they are go-
ing to do their ex-
ercises even if-you
are too lazy to do

Wireless Age

- Radio Magazine

in the

NUMBER

Arthur Bagley conducting the
‘Tower Health Exercises™
which are broadcast through

three stations

Morning

The Tower Health Exercises

By Golda M. Goldman

them vourself. The trick of turning
off the alarm clock, therefore, becomes
permanently useless, so you may as
well resign yourself to the following
schedule, which is now accepted in all

George McElrath and Raymond S. Hoyt of the WEAF staff testing the speech amplifier
installed in the “Tower Health Studio”

/

Wwww.americanradiohistorv.com

the well-regulated ultra-modern house-
holds of the Eastern Atlantic States:

\Vifey hops out of bed at six-thirty
and runs about closing windows, etc.
At six-forty she tunes into WEAF
and five minutes iater
a piano is heard play-
ing Irving Berlin’s
famous “Oh, How [
Hate to Get Up in
the Morning.” If
that isn’t enough to
get vou right out of
bed. it is immediate-
lv followed by a
hugle blowing reveil-
le. By this time, of
course, you realize
the urtter futility of
trying to lie in bed
and so vou undoubt-
edly go downstairs
to watch vour family
making fools of
themselves before
breakfast. Of course
however, there is no
use in your standing
by watching them
do the exercises in-
correctly, so you just
step out in the mid-
dle of the floor and
show them how they
should be done.
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Slrange]) enough, the next morning
finds you listening with one ear, and
the third day you abandon all pretense
and pull your youngest son out of bed
with disparaging remarks to the effect
that if his “old man” can get up and
take exercises every morning vou
should think that at twelve vears of
age nothing could keep him from such
a morning’s sport,

Whar is this all abowt®> This is
merely an introduction to the newest
device wherehy the Metropolitan Life
Insurance Company hopes to prolong
the lives and increase the general
health and happiness of their millions
of policy holders. A most delightful
studio has heen opened in the tower of
the Merropolitan Life Building, at
Twenty-third Street and Madison Ave-
nue. New York City, and every morn-
ing from six-forty-five to seven-forty-
five Mr. Arthur E. Bagley broadcasts

Haley Fiske, president of the Metropolitan Life Ins. Co., Arthur Ba
broadcasting the ina

health exercises from which you may
derive full benefit whether or not you
happen to be a policy holder of the
Metropolitan Life. Mr. Bagley, who
has specialized in physical training
work for twenty-two years, broadcast
similar exercises of his own volition
from WOR, in Newark, for many
months.  \When the Metropolitan de-
cided that they would use the far-

reaching power of radio for the dis-
semmation of health information they
had no difficulty in finding just the
right man to do the work.

As soon as you become interested
m this delightful and practical method
of starting the day you may write to
Mr. Bagley and he will send you a
chart showing the positions to be taken
in doing the exercises which he is
broadcasting. So much has been
preached to us of late years concerning
the advisability of overcoming fatigue

www.americanradiohistorv.com
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poisons by means of regulated morn-
ing exercises that Mr. Bagley found
awaiting him an audience which had
already been sold on the value of the
information and instruction which he
was pleased to give them. The daily
exercises are divided into two thirty-
minute periods with breathing space in
between so that you may take either
one or both of the groups. You will

gley director of physical culture, and R, L. Cox, vice-president of the Metropolitan,
ugural '‘Tower Health Exercises™

find not only your body, but vour mind,
stimulated by Mr. Bagley, for his
cheerful personality is as important
to the listeners-in as is the actual work
which he does with them day by day.

From some of the letters which Mr.
Bagley receives—and it is amazing to
note that within two weeks after the
exercises were started over thirty
thousand coinmunications were receive:
from listeners-in—the most interesting
side-lights are cast upon the great va-

(Turn to page 22)
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Leviathan Broadcasters

Nyda West-
man, the popu-
lar star ‘of
“Pigs” as’she
appeared be-
fore the micro-
phone aboard
the ‘Levia-
 Mhan”

The adorable Dun-
can Sislers (left lo
right) Rosella and
Vivien doing one
of their harmony
duels in the** Levia-
than’ studio

(DD

Q';E;};\\ )
JUTG

S\ |\
(AN

Rosalind Fuller, star of ** Love for
Love” was one of the galazxy of stage
and screen arlists who appeared on
the “‘Leviathan” program brodcas!

through WGBS

Wwww.americanradiohistorv.com
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Elvira Fernandez, soprano on the Radio
Cultura programs

BUENOS AIRES is a city of
homes . . . not skyscrapers and
apartment houses. This is a
fact; but radio is making the fact more
apparent. To the stranger it is notice-
able on account of the numerous an-
tennae seen floating over many homes.
To the “portefia” wife it is more notice-
able—Dbut more of this anon.

As the majority of homes are only
one story high, with all the rooms
opening on to a “patio”—or little gar-
den, the casual pedestrian can easily see
the ubiquitous antennae
and judge the vast num-
ber of “afcionados”
fans—in Buenos Aires.

Radio has taken such a
hold on the Argentine
and ncreased to such an
enormous extent within
the past year, that Buenos
Aires is only comparable
to one of the more densely
populated cities in the U.
S.A. The population of
Buenos Aires is almost
three million people and
it would be a conserva-
tive estimate to state that
there are four hundred
thousand — 400.000
radio sers in operation.

The “extranjero”
foreigner—thanks to radio, no longer
has that feeling of isolation that existed
in pre-radio days. The American, for
example, may sit at home leisurely in
the evenings and listen in on KDKA,
Pittshurgh 309 or other United States
hroadcasting stations. with the same
case as if he were in an apartment on
Park Avenue, New York. At six
o’clock each evening he may hear the
rise or fall of stock in Wall Street as
well as the latest cablegrams of im-
portance received by “la Prensa”
without disturbing himself to go out
and buy a newspaper. 1f Jack Demp-
sey gets in the way of Firpo’s right
Buenos Aires knows what has hap-
pened before Jack has time to be in the
ring again, and the result of the fight
is known before the first Gotham fan
reaches his automobile.

BROADCASTING

Ar in the

gentine

‘By ‘Don Fose

And all of this without any detri-
ment to the newspapers or to the
theatre. On the contrary, radio stimu-
lates our mind—acts as an appetizer.
We want to READ all about what
happened; and so—an increased sale
for the newspapers; or we want to
SEE the artist who captivated us, and
the result is crowded theatres and
greater fame for the genuine and worth
while artist.

There are four powerful broadcast-
ing starions in Argemntina, and as many

*Criollo” and guitar duets as well as songs are broadcast by these well known artists

—M. Araujo and V. Giordano

more minor ones. The “Estacion
Palertno,” situated in the Rural Society
Grounds at PPalermo where horse rac-
ing is held. “Estacion Sud America”
in the heart of the busiess district.
“Estacion Radio Cultura” the most
powerful of the four; and “Estacion
Brusa” a private broadcasting station
from which interesting songs, dances
and recitations are given nightly.

It is true that in Argentina there is
not that amazing net of broadcasting
that there is in the U. S. A., neverthe-
less there are sufficient stations for the
needs of the country whose population
is only about ten million inhabitants.
What is lacking in quantity is made up
for in quality.

“Radio Cultura” has been heard dis-
tinctly and accurately by radio enthusi-
asts in South Africa. From letters te-

10
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Celina Mazzocco, operatic soprano and

popular broadcast artist
ceived in Buenos Aires it is known that
the “criollo”—native—music and con-
certs have been heard in the city of
Cabo from the “Palermo” broadcasting
station. So too are the Buenos Aires
broadcastings heard in the Canary
Islands.

The Argentines like to listen in on
broadcastings from other countries
also. Perhaps the most popular for-
eign broadcasting station is KDKA,
Pittsburgh. The first Argentine to
listen in on KDKA was Senor J. J.
Orfila with a three lamp
set. Senores Carlos
Braggio, from “Estacion
Bernal,” and Eduardo
Vigano from Mercedes—
in the province of Buenos
Aires —are regular
KDKA Pittsburgh fans.
Senor Vigano uses only a
one lamp receiver. Sev-
eral others are in constant
communication with
trans-Andine stations.

There are many diffi-
culties encountere( in the
Argentine that are un-
known in other countries,
but they are growing less
everyday, as the scientific
radio experts are evolv-
ing newer instruments
particularly adapted to the country’s
needs. ’

Artists who appear in front of the
microphone are of the highest talent
and reputation in Argentina. They are
not near so numerous as in New York,
but again, quality makes up for the
quantity. There are the famous Argen-
tine authors César Petrone, Roberto
Firpo, and Rizutti; the reciters Senor-
itas Orelia Cisneros and Maria Teresa
Gamba; the native folklore raconteur
Vicente Forte; guitar and “criollo”
songs by Spina—Araujo and Ruiz—
Acuna; operatic arias by the famous
sopranos Celina Mazzoco and Elvira
Fernandez, and the German contralto
Paula Weber; bedtime stories, Maria
Eugenia de Elias; and so on with
violionists, cellists and of course tan-
gos galore. (Turn to page 22)
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The solitude of the broadcaster is admirably presented In this view of Gen. John ]J. Pershing at a moment when he appeared before the microphone

FOR THE
LOVE OF

ID it ever occur to you that

your radio is the most consis-

tently cheerful little playmate
vou ever had?

Glance over any local program and
prove it. Instrumental selections, vocal
music, or lectures—there is never any-
thing to depress you.

There is beauty in all music, even
jazz. All informative talks on topics
of wide interest are given by experi-
enced people. All discourses on com-
mercial matters are put over on a good
advertising basis and, therefore, have
their best foot front. All the mis-
cellaneous speeches are made with an
effort to register approval with the un-
seen audience. In fact, everything is
done to make you like what you hear.

For examiple just take last evening.
As I rocked comfortably, my feet on
a stool, my body relaxed, my disposi-
tion well above par, there came to me
an hour or so of the “Little Symphony”
from Carnegie Hall in New York.
Delightful selections were interspersed
with numbers on the pipe organ and
solos by a pleasing soprano, not to
mention the soothing effect of that an-
nouncer’s voice—the one who rolls his
R’s so melodiously and pronounces
French with such nasal correctness. I
fairly purred with conteént.

Next I listened to a talk on the Coast
Guard and Geodetic Survey and forth-

with dismissed all misgivings concern-
ing my safety should I ever really take
that first trans-Atlantic voyage. [
glowed with appreciation over my pre-
vious safe and sane coastwise jaunts
due to the effective preventive work of
this organization. More contentment.

Then a soprano sang somewhere out
there and again I experienced content-
ment—supreme contentment with my
own wvoice to be sure, but contentment
nevertheless!

A piano solo followed full of cheer-
ful tumbling runs and jolly boisterous
chords and a jazz orchestra rounded
out my evening. Though it brought
me painful recollections of a recent
dance when no one seemed to be light
on their feet or mine either, it acceler-
ated the speed of my rocker, set my
feet to tapping and sent me to bed
whistling.

Are all of my evenings, otherwise
spent, as cheerful? Hardly! Only the
other night T took in a movie. Before
it was half over I had seen one opera-
tion, three crazy people, one murder
and a suicide. A week or two ago [
attended the theatre and, while much
of the play was attractive, much was
“heartrending” and left a bad taste in
my mouth.

Not infrequently I engage in a game
of so-called friendly bridge. The last
one brought me a pitifully low score,
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IKE”

By Mildred (. Smelker

one of those “inkling” partners, two
talkative opponents, and a no-trump
hound—the kind that always bids that
when he has ten spot high in his
hand.

I have already referred to the un-
certainties of tripping the light fan-
tastic.

And with it all there is that com-
fortable feeling that we can, at will,
turn off the little old receiver any time
we wish without losing a three-dollar
seat, offending a friend, or lacerating
the feelings of some clumsy Claude.

So much for optimism on the receiv-
ing end. How about the sending end?
Still more cheer!

Behold a soloist unafraid of the
gallery gods, a speaker, especially a
Senator, with no interruptions, no heck-
ling, no objections popping up, or any
other broadcaster with no stage fright,
no cold shoulders, no spot light to con-
tend with.

The announcers are another happy
lot. Late comers cause them no dis-
turbance, an undertone discussion of
Mrs. Blank’s awful hat does not reach
them, and early departures leave them
in blissful ignorance.

As an alibi the radio, equipped with
head sets, is second to none. When the
family talks too much you can just
clamp a pair of phones over your ears,

(Turn to page 54)
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E ALL on the Blue are mostly

content to let the world waggle

along about as she always has
waggled, and we don’t lay ourselves out to
hustle her up none whatever. 1 am not no
Methusalem myself, even if | am not no
vearling neither, but | don’t have to stretch
my memory unduly back to the time when
this here section of Arizona is mostly famous
for what no one knows about it except thosc
that aint anxious to tell. In those days there
was a scarcity of sheriffs and such impedi-
ments and a superfluity of folks that hadn't
no noticeable antecedents that they were will
mg to converse about. Those were the days
when etiquette used to ride us rough. Folks
was bred 10 tread soft and w0 speak with
gentleness and consideration to each other,
and fashions run a whole lot to equipments
of Colt’s pacifiers and \Vinchester pump
guns. \We was peaceful folks about nine
tenths of the time becanse when we all
feels belligerent notions rising up within us
and boiling over it was a hundred-to-one
shot that there would be blood on the moon
before them passions was abated.

Things have changed since them days and
there aren’t no more mysterious strangcrs
on the Blue than there are in other regions
and nowadays a sheriff can ride in
on us and show his star open and
unconcealed without having his light
blown out through his backbone. It
atn’t even compulsory no more to strap
a forty-five down 1o your leg or tuck
it nto the waistband of your pawts.
And likewise and due thereto, it ap-
pears like maoners in these regions has
suffered a decline. Young folks and
some older ones is frequent and free
with their arguments and prone 10 ex
press themsclves without no due regard
1o courtesy. \\'hich when I'm a vearl-
mg such plays would most likely have
resulted in someone getting smoked up like
4 ham.

You all can take it that 1 admits change
and progress even here on the Blue and |
don’t discount none that said revolutions
may be beneficial a whole lot. But take it
altogether, and | allow that there is limits
to these things beyond which they ought not
to go. This here is a cow country and it
doesn’t appear 1o me that it is ever going to
he anything else. There isu't any money in
cows nowadays, but I dont know that
springing a lot of modern improvements on
us is going to increase the yield of beef
neither nor jack up the price of it on the
hoof. And that ain't 1o say that | turn m
back on Progress and reverts complete to
ancient ways. [ am plenty willing 1o let
them that hones for progress accumulate
all such as they can ass.nilate.

It is Whimsy \Williams that runs regard-
less on those paths and [ don’t never ques-
tion his rights to do so, not even when he
ain’t content to ramble down to Globe and
get run up a tree by these here antomobiles,
hut has to come hack hereaways with one of
them he has invested in. Which he creates
more panics among the cows and the
horses hereaways than you can imagine. 1
reckon it might have been almost disastrous
to the industry if it hadn't been that Provi-
dence heads off this folly to some extent by
not providing any roads that will carry even
this animated tin can that Whimsy brings
home with him, barring a couple of trails
running up the valley and heading in the

H

Mogollons. So Whimsy doesn’t tind it
ieasible 1o ramble regardless through
the range and scare all the stock out of
a year's growth, which depresses him a
whole lot.

Neither do we all object
when  Whimsy sends his
daughter \lirabelle down to
Globe to get education. \We

e —

considers

the daughter of

IMSY

By William

iy

him lucky S
to have the
price and we
allows that
it doesn’t
hurt  Mira
belle none
and may im-
prove her b \1
It is when |
she comes

back that | —
begin to feel

some misgiv-

ngs regard-

ing all this

culture  that

1S creeping

mon us. It

am’'t that [

can't  stand

her wearing short pants and cropping her
hair until it wouldn't offer no temptations to
an Injun. I'm broad minded enough thata-
way and | read the magazines and go to see
a picture show often enough to allow that
according to the notions prevailing elsewhere
she is plumb conservative and respectable.
I even manage to remain unmoved when she
sallies out one day bearing a little fried egg
of a thing and straps it onto Whimsy's blue
pony for to go and take a ride. Which this
pony ain’t never been brought up to no such
freedoms as that and naturally takes advan-
tage. | got my rope onto him in plenty time
to prevent a slaughter and there is no harm

12
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done though there could hav' been aplenty.

It ain't, as | say, these new fangled no-
tions that creates misgivings in me so much
as her ambitions to make us move with the
times. Which, as she is a right good looking
young woman with just enough freckles to
make her healthy and a trick of looking at
you from under her eyelids when she con-
verses, she has considerable successes along
that line. T reckon if she keeps it up long
enough she gets most of the young bucks
round the Blue to considering these here
golf pants and fixings of that sort hefqre
she is through with them. At any rate she
has Slim Burgoyne and Shifty Pete Leathers
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Mirabelle or I am a

@guers € WhsT LG E R

West Winter

indulging in neckties and white collars be-
fore she has been home two months and
there is some talk that Slim is figuring to
send to Sears Roebuck for a pair of striped
flannel pants to wear on Sundays and to
dances. And all the time her debauched pa
is going around as proud of her as if she
was nickel plated!

he is surely kissing 2

horned toad!™

‘( \\‘\‘

IT IS when I am down to Globe negotiat-
ing with Eggie Simpson for me and
Whimsy Williams regarding gathering a
hundred head of feeders for him that this
here Progress arises in its might and smites
me hip and thigh. 1 am not thinking any
of such things definite, being more or less
low in my mind because Mirabelle has re-
marked invidious a few days before on my
being what she calls “conservative” because
when I sets out to step a little with her at a
dance we all pulls off over to the Sandy
Gulch School House I trips over my boot
heels in an effort to follow her maneuvers

ILLIAMS

and a ‘‘Peeled Dandy”’
Radio Set

in some sort of baile which she allows is
called a tango and for the dancing of which
she sets up a phonograph to play tunes
which sounds like a mixture of a cat hght
and a riot. Me. | can step out to the "Blind
Child” and shake a nice hoof in the “Sand
Trot” and the “Tarantula Bends,” but this
here tango thing sure has me backing up.
And the worst of it is that Slim Burgoyne.
Leing what Mirabelle calls of the New Gen
erations, has picked up somewhat of these
here girations the time he puts in a winter
down to the smelters in Globe, and when [
get hog tied complete, he rambles in and
just naturally shines refulgent a whole lot
thereafter. Likewise. in the conversations
following he puts on a heap of dog with
remarks aiming 1o show that there ain’t no
real culture lying loose around the Blue ex-
cept what him and Mirabelle imports there-
to from foreign parts. And as far as I can
see he sure makes a hit with this pow-wow,

T —

in spite of the fact that if he was sold up
tomorrow at pubhc vendue he wouldn't
fetch a dollar and six bits total.

What I chiefly recalls of this flourish of
intellects over and above the general scorn
coming my way is the regrets of Mirabelle,
backed up by Slim Burgoyne, that there
ain't no real music to be listened to on the
Blue, us being generally content with old
Shaky Jim Beazley’s fiddle and the tunes
he extracts therefrom ; that and such phono-
graphs as has drifted in to us. According
to Mirabelle and Slim, who sets up as an
authority, what we all needs is something
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they describes as a saxaphone. [ ramble
around and ask Shifty Pete Leathers, who
is suffering most as mnch as me from the
same frost bite, whatever is this saxaphone
and he allows he don't know, but that if it
is anything musical he aims to find out,
Shifty being given to ambitions thataway
and a sure jo darter on a mouth organ.

Me and Shifty passes a right mournful
evening, the more so as we feel reluctant
a whole lot to drift together and share our
sorrows, each holding the other as a poten-
tial hostile. And likewise, after that play
abotit the saxaphone, Shifty develops a heap
of reticence and pointedly avoids me and
discussions thereof. Which 1 knows therc-
from that he aims to make some such play
as gives lim his name among us.

HEN [ am down to Globe this time, 1

don't have any notions at first untit 1
run into Shifty. who has wandered down
thataway for purposes of his own which
he don't tell me none. So, naturally, [ scouts
hin up and down until I trails him to a store
where they sells horns and such to make
music out of. And following this lead, it
aint’ any great trick to find out that Shifiy
is in there buying a sort of shiny dingus
with a lot of keys running up and down it
which the storekeeper identifies as one of
them saxaphones. And, still trailing Shifty,
who is staying at the same hotel as me, |
hears him up in his room extracting of the
dismalest noises ever I hear out of this here
horn he has bought and [ haven't no difh-
culty in concluding that he is sure setting
ut to make a center shot on Mirabelle with
this evidence of culture.

Naturally, all this sets me thinking and |
don’t aim to be shoved plumb into the dis
card by these sports like Slim and Shif1y
But I can’t play even a mouth organ and 1
don't aim to try. Still, there is other m
struments of Progress around Globe and if
I do say it myself, there ain’t many short
hiorns on the Blue that is any sooncr than |
am. | read the magazines and | know
what is what in the advertisements. \Vhere-
fore, | takes a pascar and unbelts my roll
for the occasion and I purchases me a regu
lar Jim Dandy of a radio set. one of them
portables which you can pack around with
you wherever you aims to go.

[ sure allow that this here radio thinga
majig is going to leave Slim Burgoyne with
his striped pants and his tango dancing, and
Shifty Leathers with his nickle plated tin
horn wandering around in the chapparral
while 1 occupy a seat by the fireside with
Mirabelle. And the best of it is that [
don't have to go to no undue exertions in
the line of training for to exhibit this thing.
Near as T make out when the storekeeper
gets through instructing me how to turn
the jiggers and shift the thing he calls a
loop, all | has to do is jiggle her around
until 1 calls up a number like a telephone
and then some sport a couple of thousand
miles awav sings or recites to me right out
of a horn which goes with her. Tt sure
is a peeled dandy. as T am here to assert

Of course. 1 packs this here modern mir-
acle right careful and secretive and ambles
back to the Blue like the cat that has stolen
the cream, figuring how I am going to knock
the eyes plumb out of Mirabelle and make
every one of her freckles stand right out
alongside her nose when she ties onto this
radio. 1 figures to come riding in careless,
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with this thing tied to the back of my sad-
dle and unload her without no ceremony,
kind of bored like and superior. Then |
springs some opera stuff from plumb out Los
Angeles way and throws her dead in her
tracks. Following which, I little talk along
personal lines, just when her admirations
is most stirred, ought to fix Slim Burgoyne's
and Shifty Leathers’s clocks for them right.
| even has visions of us two setting, heads
together and arms all tangled up around
cach other, swimming in sentimental senti
ments, which is what freckles and a sassy
nose and eyes that sort of look up at you
and dare you to start anything will do to a
man, even when he's rising thirty like I am.

ELL, | rambled in on Whimsy Wil-

liams right away after 1 get back,
figuring 1 had to arrange to gather them
cows for Eggie Simpson. I ain't any too
expert with this radio thing as yet and I
figure to let her lay for a day or two be-
fore I spring it on them. And of course
[ ain’t telling them anything in advance. [
have already spoke to Slim Burgoyne, Shifty
and two Mexicans regarding riding for
Whimsy and me on this rodeo, and 1 figure
that is enough. But Whimsy and me have
got to discuss details secing we are due
to start riding in a couple of days.

All of which ain’t here nor there except
to account for how come I am over to
Whimsy’s late that afternoon. 1 talk ar-
rangements over with \Whimsy out in the
barn and then [ start back, figuring to ride
around by his 'dobe and maybe pass re-
marks on the weather with Mirabelle and
make comparisons between her eyes and the
sky to myself. It am't until I ride around
by the front of the
house that | see Slim
Burgoyne’s calico pony
which he rides because
he allows it makes him
look like Tom Mix and
not because it is a good
cow horse, It is stand-
ing tied to the ground
out by the fence and
there ain't no sign of
Slim until [ glance at
the house. There is too
much sign of him then
because just then I see
him inside the window
and he is surely kissing
Mirabelle or I am a
horned toad!

That there radio of
mine right then and
there loses all of its at- @&
tractions and 1 would
have sold it for the price
of a sack of Durham. [ only have one con-
solation and that comes of thinking of hO\‘\'
Shifty Pete is going to get his money's
worth out of this here saxaphone he buys
and which costs almost as much as my radio
set. I am that low in my mind that. there
is lumps in my throat and prickles in my
eyes and if times was what they used to be
1 sure would have ambled right (lO\.’vn to
San Andros and sunk enough nose paint to
embitter me to the point of shooting up the
place. But seeing that such plays ain’t fash-
ijonable no more all 1 can do is rowel that
old horse of mine until he gets indignant and
go racking homeward like I have got some-
thing 10 do in a hurry. And thereafter I re-
main in retreat until we all sets out to ride

vege €
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after them feeders ranching in the valley.

When me and these two Mexicans I hire
packs the chuck wagon I recall this here
radio set and in bitterness of heart I throws
her in, aiming to entertain the surrounding
landscape a whole lot when we camp with
sad and salubrious selections picked out of
the atmosphere if so be there are such being
shaken out of the air. I ain't got no plans
and | don’t tell nobody about this thing be-
cause 1 am ashamed of it. So when we get
together about ten mile up the valley from
Whimsy Williams' rancho, meeting Slim and
Shifty and Whimsy with the
rest of the remuda besides
what horses I have brought,
there is no hint whatever of
modern progress except the
loud and gaudy silk ban-
danna which Shifty is wearing

We sets out from
there and camps for
the night up on Elk
Creek just below
Clover Hollow where
e aim to gather our
stock if we can run in
enough without
riding  further.
And the next

does the tuning”

few days we all ride the range industrious,
combing the draws and gathering such
cattle as we run onto, branding what calves
we see and driving in a good bunch of two-
year-olds that fill the bill for Eggie Simp-
son. By the last of the weck we have close
to a hundred and fifty bunched in the Hol-
low, holding them for the drive down. It is
a good thing that we have this hard wor:k
because it keeps me from getting too low in
my mind for my health.

On Saturday, seeing we have almost
enough with the culls to make the grade,
Shifty Pete Leathers allows he'll take a
few hours off and ride down to the valley
on business of his own. It ain’t right that
he should do so, but Whimsy is easy that-
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“I get down and set that loop
right for Angels, an_(j then fish
around with them jiggers that

Juneg, 1925

away and don’t put up any argument to
amount to anything, so Shiity goes off,
wearing his brand-new silk bandanna. He
comes back Sunday morning looking like
he owns the ecarth and casting superior and
supercilious looks toward Slim Burgoyne.
He and Slim, all this time, has been like
two strange cats, each arching his back
thataway toward the other.

THIS Sunday evening, still being right
low in mind and with the worst of the
work over, I draw my turn at night herding,
and am setting in front
of the fire feeding when
there is a clatter and a
rattling and over the
trail comes that tin can
of Whimsy's and no
one else than Mirabelle
a'driving it. How she
gets up there is a mys-
tery to me, but some-
how she does. And
seeing her, with Slim
and Shifty both jump-
ing up to help her down,
I feel my heart go sink-
ing right down to the
bottom of my boots
and tangle up with my
spurs. I rise right up
and start to slink off
and get up my horse
and go out and play
might nurse to that
bunch of beef out in
the Hollow. I have
ambitions to be alone
and feel my sorrows
thataway.

But Mirabelle glances
around, as if for her
father and she don't
see him none, as he's
out gathering some of
the horses that have
strayed along with the
Mexicans, Then she
comes up to me with-
out no more than one
glance for Slim and
Pete.

“Jim Harkness!” she
says, sharp, and curt,
“are you any kind of a
man?”

“Which there was a
time when [ imagines
I am,” says I, “but with
the passin’ of the years
I'm losing my convic-
tions. Which I feels
more like a jack rabbit
right now than anything human.”

“And you act like one, also, says Mira-
belle, with conviction. “However, if you've
got a six-shooter and still know how to use
it, I hope you keep it handy.”

“Whatever for?” I asks.

“You wait and see!” she replies with a
toss of her head. “All I'll say is that if
you're a man. in your own estimation you
oils up that hog leg of yours and stands
ready to vindicate yourself.”

Of course, I am mystified a whole lot, but,
as I am night-hawking anyhow, I go and
get my six-shooter out of the wagon and
tie it down. And seeing that there radio
which has remained there all the time, it

(Turn to page 28)
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Loud QPEAKERS

Their performance and
physical characteristics

By Dr. John
P. Minton

R. ALFRED N. GOLD-
D SMITH, Chief Broadcast En-

gineer of the Radio Corpora-
tion of America, has been one of our
foremost leaders in developing the art
of radio broadcast and reception. He
was one amongst the very earliest who
saw the possibilities which lay in the
immediate future and for this reason
he has built up an organization and
equipment for radio research and de-
velopment which are the best it is pos-
sible to obtain. They are the direct
result of his “radio-vision,” so to speak.
Witness the evolution during the past
three or four years from a required
space of two or three rooms to the
large Technical and Test Laboratory
of the Radio Corporation of America.
Here radio researchi problems of a
highly scientific nature are being stud-
ied intensively, a large group of de-
velopment problems are continually be-
ing worked out and many tests on radio
receiving sets, amplifiers, loud speak-
ers, radio circuits, etc. are performed.
Here in this elaborate and new
liome of the Téchnical and Test Lab-
oratories, of which Dr. Goldsmith is
the director, a group of commercial
types of loud speakers arranged for
testing by a staff of skilled engineers
have produced certain results. The
performance of these loud speakers
and their limitations will be the
subject matter to be discussed in
the present paper. The basis nec-
essary for a thorough understanding of
the factors involved has been presented
in our preceding three or four papers.
We can, therefore enter upon our task
immediately. We shall show first a
series of “frequency-response” curves,
as they are called, for a number of
ordinary commercial types of speakers
and connect up these curves with the
performance for signals of each par-
ticular loud speaker. Obviously, it
would be unfair to give the manufac-
turers’ names in these cases, and, for
this reason, the loud speakers are re-
ferred to as No. 1, No. 2, etc. to cor-
respond to the curves designated in a
like manner. The method of obtaining
these curves have already been de-
scribed in a previous paper. We have

. also studied curves for the conical

and exponential horns and are thus
familiar with the story such curves tell
us.

The first curve (No. 1) represents

Dr. Alfred N. Goldsmith, chief broadcast engineer

some of Dr.

the intensity of the sound produced at
various frequencies by what was stated
to be, “One of the best loud speakers
on the market,” a year ago. We should
remember that the curve for a loud
speaker should be a straight horizontal
line from the lowest to the highest fre-
quency in order that we may have what
can be termed “ideal reproduction.”
At a glance, one can see that the curve
for loud speaker No. 1 is far from
the ideal curve. Beginning at 100
cycles, which is a really low, deep tone
in speech and music, the curve rises
quite steadily to a decided maximum
in the region of 1200 cycles. The
curve then drops quickly to a mini-
mum at 2400 cycles and shows that
the loud speaker is relatively “dead”
for the higher frequency region. The
fineness of speech and the delicate dis-
crimination required to distinguish one
person’s voice from another and one
musical instrument from another will
be absent entirely in this loud speaker.
Yet the public is familiar and has been
more or less contented, until recently
with phonograph quality. Consequent-
ly, a loud speaker with these charac-
teristics has given much satisfaction
in the past.

Anotherloud speaker appeared on the
market a couple of years ago. Tn ap-
pearance its horn resembled the one
for No. 1 loud speaker discussed above.
This similarity in horns, of course, was
to be expected because two or three
years ago little was known by the radio
manufacturers about the performance
of horns. This knowledge has only
recently been acquired as a result of
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of the Radio Corporation of America, checking up
Minton’s work

the research work going on under the
direction of the Westinghouse Co.,” the
General Electric Co. and the Radio
Corporation of America.

The unit, however, of this No. 2
loud speaker was quite different from
that of No. | in actual mechanical con-
struction. The difference in the two
curves, then, is due to the actual phys:-
cal characteristics of the units. As in-
dicated by curve 2 this loud speaker
comes in abruptly at 400 cycles, is
out again at 1500 cycles and does not
come in again to any degree worth
speaking of. It also has a single
noticeable peak at 180 cycles which
would cause to some extent a disturb-
ing low frequency resonance. The
single sensitive region from 400 to
1500 cycles is a most peculiar phenom-
enon, particularly the rapid rise and
fall at the lower and higher frequen-
cies. A loud speaker of this type, of
course, would fail completely to give
satisfactory results if they were all like
the sample tested.

A loud speaker considerably super-
ior to either of the two whose curves
are discuissed above was developed and
placed on the market about two years
ago. New improvements were intro-
duced in the unit and the fundamental
resonant frequency of the horn was
so located, apparently, as to assist the
production of the higher portion of
what may be called the low frequency
region. This loud speaker, thus, be-
came one of the best the market ai-
forded at that time. Even today, I
would place it in this same class, al-
though recent developments in loud
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speakers have made better ones avail-
able and will, no doubt, make much
better ones available in the near future.

The curve for this No. 3 loud speak-
er is shown in curve 3. As indicated
by the curve the loud speaker repro-
duces those sounds whose frequencies
lie between about 350 and 3600 cycles.
The reproduction is not satisfactory
above or below these limits yet the pub-
lic, T think, would accept it as perhaps
amongst the best of those available.
This public reaction, of course, is a
natural one. But let the people once
hear speech and the beautiful low and
high frequency notes of an orchestra
reproduced by a really good loud
speaker, they will be quick to detect
the difference and demand the higher
quality loud speaker.

AcousticaL Tests

One of the most important features
of this No. 3 loud speaker as revealed
only by these high precision, acoustical
tests is the uniformity of the response
at the various frequencies. As stated
above, a loud speaker curve for ideal
results should be a flat horizontal
curve. The curve No. 3 is really not
far from flat in the region, say, of 700
to 3000 cycles. To be sure there are
variations in this region but variations
of this magnitude are not serious. The
task of improving this loud speaker
resolves itself into bringing up both the
low and high frequency regions with-
out, of course, reducing the portion
from 400 to 3000 cycles.

SMarL Horns

In curve 4 is shown the results
of our tests on one of the ioud speakers
of the small horn variety. It is a well
known make and one of the less ex-
pensive varieties. Likewise, its per-
formance curve indicates that it is one
of the poorer quality loud speakers.
Its range of response extends from
about 700 cycles to 2500. All the low
frequencies and much of the interme-
diate frequency region is eliminated.
The quality of reproduction would be
quite unsatisfactory if the loud speak-
er were subjected to a critical test of
any nature. The low notes of a piano
or an orchestra and the low and inter-
mediate pitches of the voice would be
absent. The voice would sound sharp,
high pitched and quite unnatural. The
beautiful, low orchestral notes would
be tacking and the various instruments
of the orchestra could not be distin-
guished with any certainty, whatever
That portion of the public which has
reached the discriminating stage would
hardly accept such performance, even
as a gift.

Then again, this No. 4 loud speaker
is not as sensitive as, for example,
loud speaker No. 3. This is shown
clearly by the relative heights of the
two curves.

LOUD SPEAKERS

This lack in sensitivity is still fur-
ther exemplified by the loud speaker
whose curve is shown in curve 5. The
average height of this curve is much,
much less than that of curve 1
or curve 3, for example. I pre
sume that either of these two latter
loud speakers would fill with suffi-
cient sound a room three or four times
as large as loud speaker No. 5 would
for the same signal input into the Joud
speakers.

This loud speaker No. 5 also covers
a small frequency range, say from 50}
to 2300 cycles which is.a far too nar-
row range for even fair quality re-
ception. Of course, this loud speaker
is quite inexpensive. Because of this
many of them are sold, but I doubt that
they produce very many “thrills” ex-
cept to the real novice in the art of
becoming a “radio-fan.” The general
quality of performance of this No. 5
loud speaker will be quite similar to
that for loud speaker No. 4.

We rcad wonderful statements in
wonderful advertisements as to the
wonderful performance of a really
wonderful loud speaker. This is par-
ticularly claimed for a loud speaker
if it appears to employ any new idea—
be the idea a good one or a “wild” one.
One of these ideas relates to the full,
clear, round (so-calted) tones produced
by a loud speaker emploving the re-
flection idea.

REFLECTION

Any one of my readers can under-
stand that reflection of any sound from
a surface means less transmitted. All
of us are familiar with the fact that
the reflection of light from any surface
means less transmission of it. Simil-
arly, in"sound, any one of you know
that if you want to talk to the person
in an adjacent room, you don’t try to
talk to the separating wail, because the
sound is not transmitted readily
through it. On the contrary, you open
the door separating the two rooms and
then yon avoid much reflection and
allow more transmission through the
open door.

Or, again, if vou wish to talk to a
person in the same roomn, no one would
expect to put his face close up to a
wall and expect someoue in another
part of the room behind them to recog-
nize his voice as being perfectly natural.
The various pitches are not reflected
alike and there will result a distinctly
noticeable quality change in the voice.
I.et one get in one corner of a room,
face the wall and talk to someone be-
hind them. Then turn around, face the
person and talk again. Anyone can
observe a marked difference in the
naturalness, distinctness and loudness
of the voice. The same sort of state-
ments apply to the so-called reflection
tvpes of local speakers.
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These types of loud speakers are
characterized by a reversal in the di-
rection of the sound flow. That is,
the sound energy leaves the unit, passes
along a narrow tube for 12 inches or
so and then reverses itself to flow back
through a larger cavity. Much of the
energy comes back in the small tube
itself and is lost as far as getting out
into a room 1s concerned.

Paprer CoxE TyPE

A curve for such a reflection type
of loud speaker is shown by curve
6. The sound output is quite small
up to about 800 cycles. Little high fre-
quency is obtained above 3000 cycles
and the curve-is characterized by a
number of maximum and minimun,
particularly the minimum at 1600 cy-
cles. A 1300 cycle tone, for example,
would sound perhaps four or five times
louder than a 1600 cycle tone. Of
course, this sort of performance is to
be avoided as much as possible. These
remarks do not take into consideration
mechanical or perhaps certain limited
acoustical advantages this type of loud
speaker may have.

Another rype of loud speaker is the
paper cone one. There are perhaps a
half a dozen or more various makes of
the cone type on the market. A sample
curve taken on one of these makes is
shown in curve 7. As far as uni-
formity of response is concerned.
this loud speaker of the paper cone
tvpe has nothing to recommend it. The
sound output is very large at 350 cy-
cles and at 500 cycles the intensity
has dropped to only one-thirteenth of
its value at 350 cycles. At 1500 and
1600 cycles the ratio is even worse, be-
ing 1 to 18. A very low minimum is
again observed at 2100 cycles. The
peaks are numerous, very sharp and
will distort to an unacceptable amount
the original distribution of energy in
speech and musical sounds. \We might
call this kind of distortion, energy dis-
tribution distortion. The other kind of
loud speaker distortion being the actual
introduction of tones not in the origi-
nal sound. In later papers we shall
have more to say about distortion.

MobpES oF VIBRATION

\We have already given a paper on
the vibration of diaphragms and have
explained the cause of the various
modes of vibration observed with dia-
phragms. The paper cone is a special
form of a diaphragm and must, there
fore, possess its own characteristic
forms of vibrations. Then, too, the
unit has its various resonant frequen-
cies. Both of these two parts of these
cone loud speakers mutually affect each
other and combine to produce the re-
sult as illustrated by curve 7.

(Turn to page 38)
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HE previous articles on
the AIL have given a
historical  outline and

have shown the relations of
[lo to other sysrems offered as
solutions of the prohlem in-
volved. Intelligent study of
llo requires also some knowl-
edge of the logical principles
which determine the essentials
of the AIL, rendering it thus
independent for the most part
oi the arbitrary decisions of
authors.  Those principles
have heen set forth exhaus-
ively by the writer in a special
essay on the subject.’ |[ere
only a summary can be pre-
sented

\'OCABULARY

The vocabularv of the AllL
is determined through two

principles. The roots of the
words must he as much as
possible international, /. e,

common to the principal liv-
mng languages international
words upon the principal of
maximum of internationality :
and if there he no international
words for certain conceptions
the latter are not to he rend.
ered by words arbitrarilv in.
vented. hut by words taken from some
natural langnage. living or dead-—na.
tional words, a posteriori principle.

The objection that a svstem com-
posed of international and of national
words of various sources would lack a
uniform character and thereby be un-
fit for use is refuted by the example of
the most powerful, richest. and most
expressive language. English, which is
composed of Germanic, 1.atin, French,
Greek, and other root words.

[.atin words are the most interna-
tional ones. Thev will therefore pre-
dominate in the AIL, giving it almost a
Romanic character. But not all Latin
words are international—common to
the principal living languages. Sys.
tems which would use exclusively Latin
for the sake of uniformity do not com-
ply with the internationality principle
and therefore contain great difficulties
for all those who are not experienced
Latin scholars. Zamenhof's system is
entirely rejectable, since it violates the
principle in 35 per cent of its words,
and a great many of them are alto-
gether arbitrary.

John P. Callaghan, business manager of
“"La Presse,” who broadcasts llo lessons to
English fans through CKAC

The spelling of the words of the AIL
must be phonetic. This means that a
letter or letter combination (ch) is al-
ways to be pronounced in the same
manner. The letter a, for instance,
cannot sound once like in *palm,” an-
other time like in “pale.” The former
sound is the international one and has
to prevaill unexceptionally. Likewise,
the letter ¢ cannot be pronounced in two
different ways, but must be replaced by
the letter k whenever it has the sound
of the latter. Thus we obtain the root
“konstrukt” from the natural root
(common to the natural languages)
“construct.”

The AIL must be euphonious. This
excludes letters or letter combinations
hard to pronounce and requires slight
modifications of some natural words.
For instance, the international sound of
the letter ¢ is that of the combination
ts, as in “hats.””  Now, in some natural
roots the letter ¢ is preceded by s or by
x=ks, as in “sceptr,” ‘“except.”

18
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Fundamental Principles and

Further Illustrations of Ilo
By Dr. Max ‘Talmey

Phonetically, these roots would
have to be pronounced stsepter,
ckstsept. This is extremely
difficult. The preceding s or
x is, therefore, to be omitted,
which leaves the roots cepter,
ecept.

Slight changes of natural
words are thus needed to com-
ply with proper phonetics and
euphony. But actual mutila-
tions of natural words must
never take place. Zamenhof,
for instance, has deformed the
natural roots cerebral, frontal,
manual, etc., etc.,, into cerb,
frunt, man, etc. Such roots
must remain intact. It may
he remarked by the way that
his system has a very dis-
agreeable sound owing to the
repugnant frequency of the
sibilants and of the endings
aj, ej, 0j, uj, ajn, ojn, ujn, as
shown by the illustrations in
the previous article.

The number of international
words available is much too
small for an efficient language.
A great many national words
have therefore to be added.
In selecting such a word that
. language 1s to be preferred
which possesses an adequate word for
the conception to be expressed. For
Instance, we are seeking a word for the
conception: to suffer or make suffer,
perish or make perish through hunger.
Only English possesses an appropriate
word for that idea, namely “to starve,”
which furnishes for Ilo the verb
“starv-ar.”  Or, we wish to express
with one word the idea: to put some-
thing into the letter box or entrust it to
the postoffice to be sent to its destina-
tion. English is the only language
possessing one word for that idea,
namely “to mail,” which word in phon-
etic spelling furnishes the root “mel”
for a verb “mel-ar.” Asa rule, a lan-
guage richer than another one in gen-
eral or in the case under consideration
will possess the more adequate words
so that the first one is to be preferred
as a source of words needed in the
AIL.

The alphabet for the words of the
AIL must be very simple, no matter

3Logical Shape of the AIL., American Medicine,
August, 1923; reprint obtainable from the author.
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what their sources may be. Dia-
crit'\c marks for letters constitute
an unnecessary difficulty. Alto-
gether excluded are letters that
do not occur in any natural lan-
guage. Zamenhof committed the
gravest error by introducing
in his system five ‘“hooded” con-
sonants foreign to any language
and rendering printing of works
in his system difficult and expen-
sive. The Anglo-Latin alphabet
is the least complicated of all al-
phabets and therefore the one ap-
propriate for the AIL.

GRAMMAR

Great facility is an indispens-
able requirement for the AIL.
This is the reason why we need
the internationality principle dis-
cussed before; it renders the ac-
quisition of the vocabulary as
easy as possible. To obtain also
utmost simplicity with respect to
grammar another principle is
needed, namely: the parts of
speech must be recognizable
through invariable characteristic
endings. It can be shown that the
most appropriate endings for the
purpose are as follows: every

A. P. Beauchenim, teacher of Ilo in French at CKAC
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word of two or more syllables
ending in—o is a noun in the sin-
gular; in —i a plural; in —n
the objective case; in —a an ad-
jective ; in —e an adverb; and in
—ar, —as, —is,—0s, —us, —€z a
verb respectively in the infinitive,
present, past, future, conditional,
and imperative (optative). These
grammatical endings have no
meanings by themselves, they
merely serve to indicate the gram-
matical role of a word in the sen-
tence. The grammatical con-
struction of the latter is thereby
recognizable at a glance. All one
needs to keep in mind besides is
that the normal order of the parts
of a sentence is: subject, predi-
cate, object. For example: un
granda fairo destruktis rapide un
Dbela kirko en nia urbo—=a big fire
destroved rapidly a beautiful
church in our city. A sentence
deviating from the normal order
is made clear by putting the ob-
ject in the ohjective case: konso-
lacon la letro ne hringis—conso-
lation did the letter not bring.
The granunar must be free
from all unnecessary difficulties.

(Turn to page 36)

Staff of CKAC, “La Presse,” Montreal—Left to right, standing: Arthur Dupont, Asst. Announcer; Adrien Arcand, Radio Editor; Leonard Spencer,
Technician; Jacques N. Cartier, Director of CKAC; A, Leban, 'Master of Ceremonies.’”” Sitting—John J. Callaghan, who fostered the slation;pMar):
Brotman and Norah O’Donnell—Ilo lessons are broadcast twice a week from this station
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The Deluxe Radio

ROADCAST listeners in many
parts of the country are be-
coming greatly concerned over
the prevailing “ether congestion.” At

the present time it is necessarv for
several of the popular class “B" sta-

tions 1o divide their time. In Los
\ngeles alone there are six stations
ranging from 500 to 1,500 watts in
power, and more being planned. \When
all of these are on the air at the same
rime, many reccivers of present de-
sign are paralyzed. It is somerimes
necessary to tune in one station loud
enough to drown out another in order
10 overcome the interference. The
same condition exists elsewhere—even
Chicago fans have been known 10 suf
fer from “too many broadcasters.”

SELECTIVITY AND Low-loss

Selectivity, then, is becoming an im-
portant consideration in the design of
present day receivers. It can be ob-
tamed in several ways; by the use of
two or more stages of tuned radio
frequency amplification; by tuned ra-
dio frequency and regeneration; by
the heterodyne method; and last, hut
not least, by the reduction of losses
i the tuning circuits.

It is bevond question that high
losses broaden tuning; the curve of
signal strength becomes a broad hill
instead of a sharp peak. The use of
a large amount of dielectric in the field
of a coil is one of the greatest sources
of loss in any radio circuit. The ra
dio market has been deluged with
“low loss” condensers, but it is onl
of late that manu-
facturers have gone
after the real of-
fender—the coil with
an enormous high
frequency resistance
because of an un-
necessarily large
amount of dope and
helectric.

Trne Circuit

There isn’t any-
thing particularly
new about the cir-
cuit of this receiver.
It has been described
in dozens of articles

in the various radio magazines. It
is the use of low loss principles that
should primarily interest the reader.
The requirements of low loss con-
struction have heen satisfied by high
quality condensers, loose coupling and
a mimmum of coil dielectric.

These ideas were embodied in a re-
ceiver built along the lines of the
“Radio Lyre” described in the Decem-
ber, 1924, WireLEss AGe. Our re-

MATERIAL REQUIRED

One 7" x 18" Panel Radion

One Sub-panel 7" x 8"

Two .0005 Variable condensers Gen-
eral Radio

One Audio frequency transformer Gen-
eral Radio 231-A

Four Cushion sockets for 199 tubes
Benjamin

One Socket for 199 (last tube—does
not need to be cushioned)

Three Daven resisto couplers with
resistors, leaks and blocking con-
densers

Two Metal brackets—Benjamin or Se-
ar-de

One 10-ohm rheostat

One 20-ohm rheostat

Y4 Ib. No. 22 DS.C.

Jack, filament switch, condenser and
grid leak mounting, dials, mica-
dons, hard rubber strips, nuts and
bolts, gummed paper tape, etc.

ceiver, then. is the “Radio Lyre,” with

the following modifications :
I. Low loss coils. loosely coupled.
2. Tuned detector input.
3. Non-regenerative tube detector.

Rear view of the radio lyre showing arrangement of the parts

20
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YRE

A selective receiver that
utilizes low loss parts to
secure quality reception

By O. “B. Scott

QUALITY MATERIALS

Only the best of materials should
be used in the construction of a re-
ceiver of this type. General Radio
variable condensers are recommended,
for they are excellently built and the
plates are soldered together, reducing
the high frequency resistance. A
General Radio 231-As audio transfor-
mer was selected hecause of its well
established quality of tone. Benjamin
cushion sockets and Daven resistance
units are recommended for their effi-
ciency and convenience.

THE CoiLs

The inductances L-1, 1.-2, L-3 and
L-4 are the well known “pickle bottle”
coils. Pickle bottles, however, seem
10 be very scarce at this time, so it is
necessary to make one’s own. This
may be done in several ways—by fas-
tening nails or dowels upright at the
points of a hexagon marked off on a
piece of wood, or by bending a piece
of sheet aluminum or tin in the shape
of a hexagonal solid of about three
inches average diameter. This latter
method is by far the most convenient.
It is only necessary to lay strips
of moistened, gummed paper tape
(gummed side up) along three alter-
nate sides of the prism and wind the
wire on tightly. No. 22 is recom-
mended, for smaller wire will not
make a rigid coil. After the wire has
been wound on, the strips of moist-
ened gummed paper should be doubled
back and securely fastened together.

Figure 2 and the illustrations show
how the coils are
wound and fastened.
A word of caution—
the glue on the strips
should be thorough-
ly moist so that the
wire will readily
adhere to it. A
three-inch coil with
forty-six turns of
No. 22 D.S.C. will
cover the broadcast

band very nicely
with a .0005 mfd.
variable condenser.

These figures are for
L-2 and L-4. The
aperiodic antenna
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DE LUXE RADIO LYRE
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coil, L-1, consists of ten turns of No.
20 D.S.C. wound in the same fashion.
The completed coils should be left in a
warm, dry place for a few hours in
order to remove all traces of moisture.

If extreme selectivity is desired, in-
ductance L-3 may be ten turns of No.
22 D.S.C. placed alongside the fila-
ment end as shown in the illustrations.
In remote districts, however, L-3
should be increased to fifteen turns
and wound over the filament end of
L-4. To do this, wrap a thickness of
the paper around L-4 while it is still
on the hexagonal form. Then lay
three moistened strips along L-4 and
wind on L-3.

Various degrees of coupling be-
tween these two coils were experi-
mented with. It is recommended that
the builder try them himself in order
to obtain the most satisfactory ar-
rangement for the conditions under
which the receiver is to operate.
Greater volume with some loss in
selectivity was found to be the result
of close coupling, that is, with L-3
of fifteen turns wound over L-4.
When the ten-turn coil was used and
placed alongside of L-4, good volume
was obtained with a remarkable sharp-
ness of tuning.

Tape folded
----Tunder .

' P
' Form made of sheet _.-
tin or aluminum =~~

Circuit diagram of the radio lyre

CONSTRUCTION

The first step in actual construction
is, of course, to drill the panel. The
sub-panel should then be mounted on
the Se-ar-de brackets and attached to
the main panel by the rheostat mount-
ing screws. The condensers, jack and
switch should then be fitted to the
panel.

After this is done, it is an easy mat-
ter to arrange the sockets and first
resisto-coupler on top of the sub-panel
and the audio-transformer, second and
third resisto-coupler, etc., on the bot-
tom. Flat headed machine screws
should be used in place of round, to
facilitate the mounting of parts on
hoth sides of the sub-panel. Daven
condenser mounting clips will  be
found very convenient, and may be
easily mounted beneath the sub-panel.

Each pair of coils is mounted and
fastened to the sub-panel by means of
two strips of 3/16” hard rubber,
15" wide, as shown in figure 3 and
in the illustrations.

WIRING THE SET

Before beginning to wire the set,
it will be well to remove the coils and
variable condensers, for these connec-
tions may be completed last. This
will leave the remaining parts readily
accessible and the builder will find the

[] i
.-‘ ||’i!",.l.
I

T
e lhmlwqu
Wl Al "‘ )

i i '||l"“@

Sub Panel

Figure 2

Form and ‘method of winding the coil
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Gum paper,
fape <7 _

Hard rubber
strips *~._

wiring of the set much less difficult.

The filament connections should be
completed first. One filament ternu-
nal of each socket should be connected
to the positive “A” lead. The nega-
tive filament terminal of the reflexed
tube should go to the 20-ohm rheo-
stat, which is in series with the 10-ohm
master rheostat. This should be in-
serted in the negative “A” lead.

After the filament connections are
completed, the “C” hattery, “B” bat-
terv. and grid return connections
should be wmade; then the plate and
grid connections, and last of all, the
condensers and coils should be mount-
ed and connected. This method of
wiring was found to- be the simplest
and to contan the least source of
error.

THE Resistance COUPLED
AMPLIFIER

Plate resistances R-1, R-3 and R-5
should be 100,000 ohms. Grid leaks
R-2, R-4 and R-6 may be 2, 1 and
.5 megohms respectively. If distor-
tion occurs, however, it may be nec-
essary to reduce the grid leaks to 1,
.5 and .25 megohms respectively. In
extreme cases where the incoming
signals are very strong or where there
is close coupling hetween [.-3 and L-4

(Turn to page 38

PRI,

Figure 3
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Broadcasting in the Argentine
(Continued from page 10)

To appear before a little round black
thing, full of holes, seems to frighten
many of our Argentine brethren, They
do not seem to fancy talking to no one
and yet be told that they are talking to
thousands. \'ery many speakers, even
professional singers and orators have
failed in their first appearance at the
microphone. The only body of men
who appear not to be afraid is the
Congress.  The Argentines keep a
strict eye on their Congressmen by
making them broadcast all their de-
liberations in the “Palacio del Con-
greso.” That might do something to-
wards conserving oil and other little
things if it was adopted by the U. S. A,

However, radio is not all joy in
Argentina. A new paraphrase of an
old saying that seems to be appropriate
would be, “When a radio set comes in
on the door love flies out by the win-
dow.” With the arrival of a radio out-
fit in many a home, discontent came
with it, and on this accomnt radio is
none too popular with the married
women—*"las senoras.” At first hus-
bands were very wrapt up in this new
form of entertaimment, much to the
satisfaction of their wives who saw in
the radio a means of keeping their hus-
bands from wandering at night. But
radio has not yet the enticement or
irresistible attraction of the café or
club, with the result that those who
remain at home are suspected of having
a certain tronble—let us call it “radio-
lnnacy,” for want of a better word.

Sometimes husbands DO remain at
home, but only to have a pair of ear-
phones glued to the head and their
hands wandering about in all directions
over a little wooden box with lights in
it. The poor wives are afraid to speak
in case they might interrupt whatever
converse their husbands seem to be hav-
ing with the mysterious ether. To have
your hushand home and not to be able
to speak to him is unbearable !

As an offset to the married women’s
antipathy, Buenos Aires is full of ama-
teurs — people who want all their
friends to taste the delights of radio:
generous hearts and altruistic spirits.
To prove he has these virtues the ama-
teur will sacrifice himself to the bitter
end in order to build receiving sets for
all his friends. He understands—or
pretends to understand—all the secrets
connected with the air and earth
around Buenos Aires. It is true -that
his home built set does not always
work, but his place in the universal
scheme of things is established. He
develops radio fans who later—now
they are radiolunatics !—will buy sets
that are more perfect, more compli-
cated and more expensive.

In Buenos Aires radio has made its
impression on every walk of life; radio

cigarettes, radio silk, radio whiskey—
though it is not commonly called that !
It has put Argentina on the map by
putting Buenos Aires in closer contact
with the “camp”—a term used to de-
note all the country outside of the cities,
Buenos Aires is the Wall Street for all
products; and since corn, flax, beef and
hides fluctuate just as much as any-
thing else—sometimes more so—a radio
set, away out on the “estancia” or farm,
is a sine qua non of the modern “estan.
ciero”—farmer. Every night the clos-
ing prices are broadcast from Buenos
Aires, so that the “estanciero” is no
longer put to the inconvenience of
waiting for the newspapers which in
many instances, on account of the dis-
tance or condition of the roads, might
take anything from three or four days
to two weeks to arrive. Nowadays a
troop of cattle is often on the road the
morning after the closing prices have
been heard over the radio, whereas
formerly one would have to wait for
the newspaper and through the delay
involved perhaps suffer a considerable
loss. '

In art and industry radio is one of
the most democratic institutions that
has ever been known. From the dilapi-
dated roof of a squalid tenement house
with an antenna hanging from two
broomsticks, as well as in the snug
drawing room of some wealthy “estan-
ciero” with an old gold collapsible or
portable antenna, one hears the same
music, the same song, whether from a
circus ring or the Grand Opera of the
Teatro Colon; and each and all may
listen with the same ease and for the
same price.

At 6:45 in the Morning

(Continued from page 8)
riety of people who take the exercises
and the great variety of ways in which
they find them valuable. You can see
this best for yourselves by my quoting
several of them for you. They are in-
timate to a degree shown by very few
of the listener-in letters; but I quote
them, except for the signatures, exact-
ly as they came to Mr. Bagley:
“Dear Friends:

“My family, consisting of myself and
husband, around 50, long, lean and lank
(not fair, fat and forty), got up this morn-
ing to do the setting-up exercises. My
spinster cat Priscilla had just breakfasted
and retired to a cushioned chair for her
early nap, but first thing we knew she
was up, brushing around our legs, tail
erect and purring, and when we got on
the floor to do that part she laid down
and rolled around, too, and thought it a
great game.

Please send to my given address your
chart.

“I think this Insurance Company is do-
ing (and has been a long time), in its
quiet and persistent, patient way, more
good than can be realized.

“Such means as this will do more to
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make humans, young and old, come to a
realization that a perfect body is better
than a gold mine, and the glory of it is
greater than the Temple of Solomon. I
believe this is better solving of the
‘Problem of Intemperance’ (eating as well
as drinking) and the menace of tobacco,
where other means have failed, even the
church.  Why. not spend more in keeping
fit than in patching up? Why not take
pride in this body, the ‘Temple of God'?

“What a wonderful nation we would be
if we worked with the natural laws of
health!

“This is not a lecture, but please send
the chart.

Yours truly,”

“P. S.—We did not keep time very
good, but we had a good laugh, which we
haven’t been doing much of.

“Gentlemen:

“Having enrolled myself in your 6:45
A. M. ‘Setting-up’ class, I am writing, as
advised, for one of your charts.

“Just at present I am a subject for a
feather bed, or something soft, as I have
gotten myself so stiff and strained from
too strenuous a following of your direc-
tions the first morning.

“You tell us to smile—I'm glad you
don’t advise us to laugh heartily, as any
such exertion, in my condition now,
would make a grimace of what ought to
be a happy face, and the laugh would end
in a groan, I am afraid.

“Note this morning that the advice was
for some of us to quit at 7 o'clock. I
wish I had taken that advice just one day
earlier, and today I might be able to get
off my high stool in the office without
an inward groan and a perceptible shuf-
fling along, instead of that youthful,
springy step we are all after.

“Hated to miss one exercise, as it was
too good to let pass, it all being free, and
I for one appreciate such a class, but will
after this learn to imbibe just a sip at a
time.

“Thanking you, and trusting to receive
the chart, I remain,

“An appreciative member, not 30 years
of age, neither 35, but sandwiched in be-
tween those ages."

“Dear Mr. Bagley:

“Kindly send me the chart which you
mentioned over the radio this morning.

“It is usually quite difficult to get the
children out of bed in the morning, but
today they got up early without any trou-
ble and did the exercises the best they
could for the first time and surely en-
joyed them.

“Your instructions were very clear and
easy to follow and I think many more
people will take exercises under your
latest method than if they simply did so
according to their own inclinations.

“Wishing you every success, | am,

“Yours very truly,”

The morning exercises are not, how-
ever, the only things which are hroad-
cast from the Metropolitain Tower.
An important part of the work will be
the broadcasting of Tower Health
Talks on Monday evenings. All of

(Turn to page 28)
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Cross Word Cantest

First Prize Wireless Age Radio Receiver; Second Prize—One pair Brandes
Headphones; Third Prize—Two 201-A Radiotrons; Fourth Prize—A book,
“Vacuum Tubes” by E. E. Bucher; Fifth Prize—A book, “Wireless Experi-
menters Manual,” Next Five Prizes—Annual subscription to WIRELESS
AGE—THE RADIO MAGAZINE.

HORIZONTAL VERTICAL

[ 2 3 4+ 6 7 g
1—Broadcasting station in Charlotte. N.C. 7 1—Broadeasting  statlon in Memphis,
4—Kind of transmiting sel. Tenn.
t}"’m nadlolwn:vnny. /0 /12 |13 7% |8 |76 |77 2—ApDam:us for generating voltaic
1 tor | tadio. lectricity.
H»—\:’:lirl‘ D;OHnlune l?u on to hear radlo 3—?{ad|rocsﬂmal for “‘Position Report.
l&—glo:;erlti:'glsnud state 8 K5 24 #Z = g-—-ﬁ;ndell:c:{‘unlﬂs‘f?: l"':'Ileceh'ed b
ale. .
e eacring staifon In Cincinnatl, O e siang. state (Abbr.)
21—Broadcasting station In Cincinnatl, O. 7-—New Engiand state .
4% Dit, Dit, Da: Da. T & 7 =4 é—éwml and_spirited horse.
23—Weary or fatigue. 9—Small Insect.
25—Prefix meaning on this side. 11—Center of trms(or)mer.
. 7 ¥ A e e “compes.
—Force. 1
31—Mental conceptions. 15—an Dit Da Da.
%tlérel::dllnnnl;\x back. 33 3% s }?—T:;t(:; r‘clual;‘r(ent.
ustodlan of arms. i 3
35— bbr. 20—Disarranged type.
&—Xi:i;rr“mw.(A =) 36 3 38 79 %o 7 24—Sufx meaning belonfing to.
37—Broadcasting statlon In  Mllwaukee, 7 25—Flattened flower cluster.
Wis. v 23_—_1‘1(]@ Iof respect.
38— h 2 A sprite.
}g m‘"&ﬁ!“” 42 #3 Sap 30— Farth termllnsls of cireults.
4 1 1 o 32—Radlo contrivances.
dtf:jentlllrflltle !::‘l‘;‘l)c. o PRIT 37—Dit Da Da; Dit: Da Dit Da Dit.
44-~Belonging to. 45 %6 47 8 =7 so K S 39—Turt,
45—Radlograms calling for Repetition 41—Unit of Resistance.
{International code). 43—Indefinlte artlele.
gtgromlcsstlnﬂ station in Toronto, Can. 53 | 3 56 4c——ﬁomptlgt:e::::uvoofmclzrrem trom posi
T0ZEN. Vo 5
52—8 1 Abbr. 48—O0ne whn hauls.
33—N:'\?&‘rr “gl“un‘ou?\. ) 49—Head cook.
56—Sticks fant. 57 sa 7 6o So—gleﬂrlcnl conductor.
56—Helght bbr. 5]—Property.
57—D«.e-cflnes.(A bE) 52—Rambles idly.
59—Man who attends horses at inn. 6/ 2 163 6% 54—Nodule of earth.
681—Found In storage batteries. gg—ﬁersonnln nrtr)n:un.
= y - W T .
o ﬁllc:'({mgeh:g; (l])n)?. 10 AN O 65 66 67 68 7 |70 2&—8:‘&!‘;&;\1;: ylook x:f malice
— ~Indefinite artlcle.
3;-55%‘:%""&'!:&)“" 65—Da Dit Da Dit: Da Dit Dit; Dit
gG—Eye: r:‘Sﬁmch). 7/ Tl 73 T« 75 :; -‘I;:‘;‘;lt)r;fe of Canada (Abbr.)
8—Consumed. —Nea
69—Late Latin. 70—Sheltered side.
71—Separate. 7 72—Vletoria Cross.
;a_n'"{'": ru:!‘f}:‘ultful. i 77 g ;S—Prln(:rer?s m(-:: ure
—And so forth. :
77—Unit of conductlvity (Symbol). 74—Therefore.

78—DPolnt on compass. 75—Ex!sts.

CRISS-CROSS i

- Helen F. Dittus
Prize Conditions—Correct solutions accompanied by the best 50-word letters on “What I like best in WIRELESS
AGE and why” will be awarded prizes in their respective order as specified above. The editor of WIRELESS

AGE—_THE RADIO MAGAZINE—will judge the letters on the basis of practical value, style and legibility.
Closing date June 15. Solution will appear in July and winners in August.

| SOLUTION TO MAY PU

APRIL RESULTS

F e S ey P ZZLE R. V. Thomas, Bucyrus, Ohio. (One
is the list o s

of the neatest of all.)
John Wasilik, Jr., Franklin, N. C.

arranged in the order of merit: | Winners will be announced in : :
Walter E. Housman, Scottdale, Pa. I IGrayce Wollgien, Chicago, Ill. (Lots
Clifford R. Cooper, Wynantskill, N. Y. July WIRELESS AGE | of red ink, ?everal errors and no
*Mrs. F. W. Servais, Falls Creek, Pa. | sentence. Oh!)
*George C. Haseltine, Fort Stockton,| s
Texas. . 3 IT HE following, although accom-
Henry A. Walker, Saratoga Springs, 5 pamedd bl))l credltabfle sentences are
N. Y. AL eliminate ecause of errors in the
R. B. Blake, Nacogdoches, Texas. 71/ ﬁ(/ 1%7.4 solutions:
Eldridge C. Barrett, Philadelphia, Pa.l S|Elvls 4aslAls Mary Manning, South Boston, Mass.
Guinivere E. Barry, New Haven, Conn. vislT £/ T | A. E. Madler, Hilbert, Wis. (Nice sen-
Inez V. Whitmore, So. Cairo, N. Y. Ae =TI~ E s WlElz tence; everything very neat, but—!)
Mrs. Scott Campbell, Caro, Mich. P RIEIAAlc|EM A/ [AlCIRIE] SHR Ernest Eastwood, Bridgeport, Conn.
W. C. Greer, Detroit, Mich. vMA RRIAIT o[ RIRA IV TIENVIMALE
= A Robert James, Oyster Bay, N. Y.
C. J. Rhea, Martin’s Ferry, Ohio. Plo|RITIMCloINIDIEASIE D /|Gl S Mrs. J. O. Johnson, Medicine Lake
Philip T. Brown, Brimfield, Mass. [prirer: ZGoR B AEEE REREn Mont. 4 ’
*Were also winners in previous 7| Ao~ 7|lo]TIAlL £ 7|AR T Roger T. Lively, Atlanta, Ga.
contests. AR M s{ o RO MIAIRIELAMRE / < L2 Stuart Barney, Cuba, N. Y.
= Réz T;/’:Z’;” f :i - f‘és = CarlsE.(:Sonnemann, Radio Operator,
HE following were necessarily re- l ST T AT ERRELR 2 P Al ALY GSW' T:gliO.Bethlehem Pa
jected because of not complying olol/IR 7, Al/|D Fx.'ank' Owne’s N Yor e
' e . 5 , New York City.
with the conditions, the svlutions being 2 n@b AlNTLE Joseph Willenburg, Baltimore, Md
unaccompanied by a sentence made B ol/]c AGd Pmerous gt'hers including Nel
from the words: | Zlo[n]s %4l son Hargrove of wills Pointm exzs-
E. Levern Godshall, Morwood, Pa.| £|L{ALY who reminds us that he has SC')LVED’
(Very neat solution.) . A ”) & the puzzle, but whom we must remind
James Hoban, Detroit, Mich. (Very in return that he has not, because we
well done.) found ten wrong words in the solution.
23
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! I VO TIHE owner of the familiar
three-tube or five-tube set all 100
frequently comes the sort of

helpless desire, expresse by “Oh it |

had had only one or rwo steps more

‘kick’ on that station, | could bring it

m on the speaker.” Some rimes lie

collects another tube socket and trans-

former and hooks it up. After listen-
ing for a short time to a high pitched
whistle or a squeal, distortion and orher
connivances of the Evil One, he tears
it down and continues 10 wish. \Vhen
you know of such a person, kindly
present our compliments to him and in-

Care in design and layout will produce an am,
tube s

an inexpensive

OWER AMPLIFIER

By R. cA. Bradley

LIST OF MATERIALS
One Panel 7” x 18" Radion.
One Sub-panel 314" x 17,
Three Benjamin Sockets.
Two Benjamin Panel Brackets,
Three Bradleystats.
Three Audio transformers (seetext).
Three Two. mfd. condensers Dubi-
lier.
Three Bradleyohms (50,000 to 500,-
000 ohms).
Four Eby Binding Posts.
Four Carter jacks (see diagram).

form him that in the June issue of
\VIRELESS AGE the reliei of his misery,

plifier as neat appearing and efficicnt as this one,

24
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the solution of his difficulties, and an
amplifier after his own heart, capable
of amplifying with superb quality—
with power sufficient up to the carry-
ing limit of the last tube is made known
to him.

This wonderful do-all is a three-
stage choke-coil amplifier employing as
the chokes or reactances not an expen-
sive hard-to-get instrument, but any old
audio transformer which you happen
to have lying around the junk box. All
of us have had the hair-tearing experi-
ence of blowing the primary winding
of an audio transformer by disconnect-
ing or connecting the B lead while the

Note how the leads to the transformers and
ockets run through the sub-panel instead of on top of

1t
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Connection's to all instruments are made underneath the sub-panel.

tubes were lit. Here is a use for the
transformer so maimed, providing its
secondary winding is intact. Only the
secondary winding is employed or, if
you desire, you may use transformers
whose primaries are not hlown.
The primary winding is not
used, so blown or intact it has
no effect on the operation.
You will need three trans-
formers or chokes. Rustle
around to some of vour
friends and purloin as many
as you need. You are going
to require also three rheostats

and three variable leaks hav- A

1=

POWER AMPLIFIER

may be either 1 mid. or 2 mfds.; a
Bradleyohm grid leak; a reactance or
impedance which is your transformer
secondary winding; and tube, socket
and rheostat.

25

This is possible and desirable because of the unusual layout

and wire it up with bell wire. After
you are familiar with its layout con-
struction and operation then tear 1t
down and construct as ours is here with
a neat panel layout and short leads.
We employed filament light-
ing jacks on this amplifier, as
the adjustments on the rheo-
stats should (after the lowest

operating temperature is
found) be untouched.

EN

BT,
I

(=

1

=5

CONSTRUCTIQN
Procure all the necessary
parts first. This is imperative
and we want to put it as

ing a range of 50,000 to 500,-
000 ohms. We used the Brad-
leyohm of that range and we
are particularly partial to it. It is
silent in operation and affords a per-
fectly smooth and steady control of
the leaking action of the grids of the
three tubes. We recommend them not
for name’s sake, but hecause they merit
commendation.

Each stage, of which there are three,
consists of a coupling condenser which

s

» ;

I'he connections to the¢ automatic filament lighting jacks.

very handy and convenient addition to any set

Three stages will be sufficient so take
this list of materials and seek out the
junk box. Where it falls short the
dealer will fil] in at a minimum of ex-
pense. Unless vou are thoroughly
familiar with set construction it would
he best to lay out and set up the ampli-
fier on a board about 12 inches by 36
inches. Give everything lots of room

__----Choke cails Seconda’rq windings of Audio 1ransf.\

This is a

strongly as possible. Thereis
nothing so disconcerting and
annoying as to stop in the act
of soldering a connection with
an iron which has finally decided to
tin, and run to the store for a fixed
condenser or a rheostat. Leave the
panel drilling and layout until the
shelf assembly is finished. Mount al-
ternatelv chokes and sockets on the
314" x 18" shelf. Fasten these down
with 6-32 screws and nuts. Next
(Turn to page 38)

amfd
' ] ’ 11
B-A+ ] \] . - ___ _
] 1 -
] ] |

In this circuit diagram the ordinary connections to the filament are shown.

If the automatic filament lighting connections are desired follow

this hook-up with the exception of the filament connections, then refer to the other diagram

wWww.americanradiohistorv.com
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Westinghouse short wave portable transmitter in front of the Million Dollar Theater, Pittsburgh, Pa.

I THE millions of radio fans
O who nightly comb the ether in

search of entertainment and
amusement, few are in a position to
know the problems that daily appear
1t this new business of broadcasting.
It is hard to realize the difficulty of
bringing to rhem that clear, sweet note
of the violin, the soft tones of the
human voice and the ever-popular bed-
lam of noise so dear to the ear of the
lover of jazz. It all seems very simple.
You turn your dials to a certain posi-
tion and there 1t 1s, that
music, lecture or Dbedtime
story vou knew you would
find on the air, coming from
vour favorite station. The
music and voice are so per-
fect in their quality and nat-
uralness of reproduction that
they seem to come direct
from the orchestras or speak-
ers themselves. The fact that
the music and voice come so
perfectly is made possible
only through the untiring
work and farsightedness of
the engineers and executives
of the radio profession.

Many problems arise daily
m  broadcasting work that
bring out novel methods in
their solution. To overcome
difficulties  encountered in
picking up programs from
remote places, where tele-
phone lines for carrying th
program to the station were
either unobtainable or elec-
trically unsuitable, the \Vest-

ORTABLE
SHORT WAVE
TRANSMITTER

inghouse Electric and Manufactur-
ing Company has developed a port-
able relay station to bridge this gap.
In many places, such as athletic
fields, and outdoor concert platforms,
lines are not alwavs easily accessible.
If programs are but seldom broadcast
from such places, the expense of in-
stalling special lines for the occasion is
prohibitive.  Again, in many places
where lines are obtainable, the electri-
cal characteristics of these circuits
make them unfit for use as radio pick-

View of the interior of the truck showing the transmitting apparatus
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Burnside

up lines. The use of such line results
in the distortion of music and speech,
with consequent loss of quality, so
easily detected by a critical listener. No
station which prides itself on a high
standard of quality can afford to make
use of such facilities. This was one
of the problems which brought about
the development of the portable short
wave transmitter used by the Westing-
house Company in the Pittsburgh dis-
trict.

The requirements of this transmitter
were that, first, it be ab-
solutely dependable at all
times; that 1t be abie to go
anywhere and work prop-
erly; that it make use of a
wave length free from inter-
ference, and that it take up
as little room as possible.
Also, the personnel necessary
for its operation must be
be small. A belief that some
of the details of its construc-
tion and operation might be
of interest to the radio fans
has prompted the writing of
this article,

This transmitter is a quar-
ter kilometer set, mounted
on a one-ton truck and is
complete in every detail. The
power to run the set is ob-
tained from the 110-volt
lighting circuit in the build-
ing or location from which
the program is to be broad-
cast. A flexible power lead
250 feet long is a part of the
truck’s regular equipment
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and brings the power from the building
to the truck. As 110-volt A.C. power is
available practically everywhere, this
takes care of the problem of power
supply.

A power transformer on the truck
is used to get the necessary high volt-
age to operate the set. The power at
this high voltage is passed through a
vacuum tube rectifier, making use of
two quarter-kilowatt air cooled rectifier
tubes giving single phase full wave
rectification. The output of these tubes
is passed through a brute force filter
of chokes and condensers, which de-
livers 2000 volts D.C. power to the
transmitter. Means are provided for
changing the voltage applied to the
rectifier tubes to take care of variations
in the voltage of the lighting circuit,
thus assuring unvarying supply to the
transmtter.

The transmitter itself makes use of
the standard oscillator circuit with
Heising modulation, using a quarter-
kilowatt modulators. The tank circuit
of the oscillator is a standard induct-
ance of the usual solenoid type, wound
with heavy copper strap, and an oil
immersed variable condenser is used to
tune this circuit to the desired wave.
The wave band from 517 to 545
meters is the one used and the set is
ordinarily operated on about 53 meters.
The filaments of the oscillator and
modulator tubes are lighted by large
capacity storage batteries carried on the
truck. As each tube draws 15 amperes
for filament current, the drain of 45
amperes discharges these batteries at a
very rapid rate. After each program

the batteries are recharged by means of
a charging outfit, which is a part of the
equipment of the truck. It was found
in operation that at the extremely high
frequencies at which the transmitter
was operated, the move-
ment of the operator in
the truck caused the wave
length to shift, much the
same as with an un-
shielded receiver. To
overcome this difficulty
the transmitter was com-
pletely enclosed in a
shield of copper screen,
only the necessary con-
trol switches being out-
side the shield.

The antenna system
presented a problem of
many angles. As the se
was at times to be used
in downtown areas where
space is at a premium and
overhead trolley and light
circuits made guy wires
and ordinary antenna
construction impossible,
a collapsible jointed an-
tenna of the vertical oscil-
lator type was used. This
consisted of a copper pole
in three sections, made up
of heavy copper tubing,
varying from three
inches at the bottom to one and one-half
inches in diameter at the top. \When
not in use, the pole was unjointed
and stored in a rack under the truck

X P SETR
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body. When the pole is to be used
it is first put together on the ground
and then raised in one piece. It is
mounted on the rear end of the truck.
where it is held in rwo clamps insulated

The portable trans
mitter at Point Brecze
Praabyterian Church,
a  frequent pickup
point of mstation
KDKA

from the truck by porcclain pillar in

sulators. The threc-man personnel of

the truck, two operators and a truck

Turn to page 53

The Westinghouse portable s.w. transmitter in front of the Syria Mosque in Pittsburgh, another of KDKA's pickup points

www americanradiohistorv com
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At 6:45 in the Morning
(Continued from page 22)
this work will be done under the direc-
tion of Dr. Lee Kaufer Frankel, Di-
rector of the Welfare Division of the
Metropolitan Life Insurance Company.
Dr. Frankel’s work is perhaps the most
far-reaching of any edical man in
America, for you must remember that
one person out of every six in these
United States, and it is rapidly ap-
proaching one out of every five, is a
policy holder in the Metropolitan and
is entitled to all the health aids which
the company can devise and circulate.
Under his direction in the last fifteen
years about three hundred and fifty
million pamphlets of a health educa-
tional type have been distributed, most
of them directly to the homes of the
working people, who are circularized
about every two weeks by the com-
pany’s agents. some sent in response
to requests from policy holders and
many thousands of them used in class-
rooms by teachers. In directing the
Tower Health Talks on Monday eve-
nings Dr. Frankel will give some of
them himself and will have other great
experts assist him. The talks will he
on timely topics. TFor mstance, on
May Day, in connection with the na-
tion-wide May Day [Festival, under-
taken in the Child Health Campaign,
Mrs. Aida de Acosta Root, daughter-
in-law of Elihu Root, talked on the
value of such a festival for the nation.

In charge of the apparatus in the
tower is to be found Mr. Ravmond S.
Hoyt. Mr. Hoyr, besides being the
engineer in charge of the equipment,
does the announcing and introduces
Mr. Bagley every morning. He is
a member of the regular engineering
force of WEAF and has progressed
from a clerical worker in the employ
of the American Telephone and Tele-
graph Company to his present position
of radio expert as a result of experi-
ence obtained by going to sea as a radio
man. Mr. Hoyr finds himself in charge
of one of the most delightfully situ-
ated stations in the country and if he
has time to look out of the window he
undoubtedly feels recompensed for the
early morning hours which he nust
keep in order to be in the tower to at-
tend to the broadcasting.

The exercises and talks are also
broadcast from WCAP of \Washington
and WEEI of Boston, so that Metro-
politan policy holders from Pittsburgh
to Portland, Maine, and from Oswego
to Richmond, Virginia, will be able to
tune in.

You may if you wish, by writing to
Mr. Bagley, not only receive your very
necessary exercise chart, but you may
also be enrolled in a regular exercise
class, thereby receiving special instruc-
tions which will enable you to get the
full health value out of the programs.

The benetit which the nation at large
may derive from this splendidly worth-
while contribution of the Metropolitan
Life Insurance Company can hardly
be measured. ‘In regard to it Mr. Rob-
ert L.ynn Cox, second vice-president of
the Metropolitan, in charge of the radio
and advertising work, says:

“We are beginning in a small way,
but we plan 1o extend this radio health
program just as far as our people
want it extended. We won't have to
rely only on letter writers to tell us
whether we are giving them something
they want and in the way they want it.
I'rom time to time we will conduct a
house-to-house survey through our
agency force and get some genuine ra-
dio audience information. By means
of a questionnaire we plan to get the
real viva-voce opinion of the policy
iolders, not only on our health pro-
gram, but on radio programs in gen-
eral.”

If vou do not ger the full benefit
from the Tower Health Talks and
Tower Health Exercises, surely you
will have no one to blame for it but
yourselves.

Whimsy Williams

(Continued from page 14)
occurs to me that it may come in handy for
company on the shift I'm riding. | never
was much of a hand at singing and | am
sort of hoarse at this time and fceling as I
do 1 have a sort of idea that listening to
this radio does e good and maybe soothes
them beei steers a whole lot.

When I get up my horse and ride out,
after iastening this here contraption to my
horn, where it makes considerable bulk, |
don’t go past the fire close enough to inter-
fere with anyone, but | see Whimsy \Wil-
liams come in and strip his horse and then
I get a glimpse of Mirabelle going up to
him and throwing her arms around his neck,
which rouses envious feelings in me. Like-
wise I see Slim and Shifty standing sort
of uncomfortable near the fire and sort of
glaring at the ground and at each other.
And then Mirabelle looks up and around as
if she was seeking some one, but I don't
allow it is me and ride on, seeking solitude
and soothing a whole lot.

It's maybe a mile up to the Hollow and
when 1 get there it is almost dark. I re-
lieve the Mexican who is holding the herd
and settle down to the job. For a long
time there is nothing to do but saunter
around and keep the bunch together and
there don't seem no likelihood that anything
will start during the night since it is clear
and the coyotes and lobos are right quiet.
So 1 have plenty of time to think of Mira-
belle and why she inquires about my man-
liness and asks me to pack a gun. And |
imagine a whole lot about how she is sitting
around that camp and exchanging looks
with Slim Burgoyne. “Youth to youth,”
says I, “and it's plumb hell to be rising
¢hirty-six !

I T IS dark by now and a covote tunes up

over on the ridge, causing a feeder or
two to snort and move. And here is this
radio set standing neglected on an outcrop

www americanradiohistorv com
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of rock nearby, where I have chucked it
down. It is time to start rambling, but
when [ think of rolling round that bunch
of beef, singing the “Blind Child” and such
ballads to soothe them, I get a lump in my
throat and allow [T would stampede them
pronto if I tune up. Besides which I am
curious about this radio and what it does
as a labor saver. So I get down and set
that loop right for Angels and then fish
around with them jiggers that does the
tuning like the storekeeper shows me. .An(l
pretty soon there is a sound like pulling a
rusty nail out of a hard board and the next
instant [ busts right in on someone singing
from clear out on the Coast.

She is warbling something about Jerusa-
lem, Jerusalem! Flark how the Angels sing!
And she has a voice that sure ambles up
and down the scales like a fireman climb-
ing a ladder. I reckon this songbird is
what they call a soprano and she is plenty
shrill and vociferous about it, too. And the
song she is singing, which is a sort of hymn
tune, don't exactly appeal to me as the sort
of thing which would suit a bunch of frisky
young beeves feeling restless at night. But
since [ have started it [ don't like to turn
her off right away, so I climb on my horse
and sit there listening before I take up the
round.

I see the stock rising wherever they have
laid down, and some of them begin to mill
around and wander. stopping and looking
thisaway with their ears pricked up. One
of them tosses his head, paws the ground
and starts to dive into the bunch. And |
get a little dubious regarding this radio and
modern progress as | see that. I don’t dare
take time to alight and turn the thing off.
I have to start right there and then to circle
that herd and hold them tight.

Just as T trot around on the side opposite
the camp, that there songstress down in Los
Angeles gets to a climax and she sure lets
her out a-plenty. [ hear her voice reaching
and climbing and soaring right on up the
ladder until it ends in a regular squeal that
makes your ears ring.

“Hosannah!"~ she yells. “Hosannah IN
the HIGH-E-E-EEST!'" and she holds on
until she rings it dry. And just then I hears
what sounds like a shot from down around
the camp.

I T DON'T do me no good to hear it. That

there radio has already fixed my clock.
When that lady in Angels leaps onto that
high C and wrastles it flat, it shocks them
beeves to distraction. They could have stood
for lobos and coyotes, and even for a lion or
two, but hymn tunes coming out of the air
from a thousand miles away is too plumb
medern for them. They wheels with one
concerted snort of anguish and sets out
from there on all fours. I see a hundred
and fifty heads go down and a hundred and
fifty tails go up. There is a sound of thun-
der and a cloud of dust and then hell swells
up and blows off the lid!

I roweled my horse from shoulder to
flank and wrapped my quirt around his
belly. We was runnin’ before T even thought
about it and you can lay to it that I swung
around that bunch with my horse's belly
scraping the ground, he was going that
fast. But them cows was going almost as
fast and they was crowding each other in
their hurry. T had to squeeze past quite a
few of them and it was slow work gaining

(Turn to page 36)
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roadcast Impressions

Jane Green is a
pretty little girl
with a most fetch-
ing bonnet and a
sweet plaintive

voice for *“Why
Couldn’t it be Poor
Little Me?” and
“I'll See Youin My
Dreams.”

Walter B. Rogers
i8 the Conductor of
the Brunswick Con-
cert Orchestra. At
the moment of pos-
ing for this spirited
delineation, he was
holding ’‘em down
in “Anitra’s Dance”
from the Peer Gynt
Suite.

-l

By €d ‘Randall

e
//
{

Bl = Allen McQuhae is
the jolly tenor who
sang “June brought

o\ the Roses” and

“Yearning” and
then he sang
“Down Deep in an
Irishman'’s Heart.”
The troubled ex-
pression is to de-
f note the feeling
iy with which he sang
“Yearning.”

Isham Jones leads a steaming jazz band. *“The
0il Can Blues” is intriguing in melody and title.
Likewise, they played “Tell Her in the Spring-
time” and “Oh— How I Miss Her!”

=
@

The Brunswick
Hourof Music | %

The Brunswick Hour of Music has
occurred every Tuesday evening =
during the past winter, broadcast
directly from the Brunswick Studios
through WJZ at Aeolian Hall, New
York City, and linked up with Sta-
tions WGY at Schenectady, WRC
at Washington, WBZ at Spring- A A
field, KDKA at Pittsburgh and i
KYW at Chicago.

Frank Munn has

a rotund “figger”
and an equally
stout tenor. He
was most pleasing
in “You're Just a
Flower From an
Old Bouquet” and
“Memory’s Gar-
den.”

Milton J. Cross is the genial, jovial announcer.

Max Rosen ren-
dered the “Rose’s
Complaint.” Many
listeners think that
he is one of the
coming violinists
of the age.

He takes a big breath, and forthwith talks all

over the United States.
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Irene Williams has
a sweet soprano and
sang “Oh! For the
Wings of a Dove!”
and “I Dreamt That
I Dwelt in Marble
Halls” from the
Bohemian Girl. If
her listeners could
but see her pretty
pink dress, it would
knock ’em for a
row of fashion mag-
azines.
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alancing Systems

A description of several devices that have been dqvelqped for the
purpose of neutralizing the effect of atmospheric disturbances

’ I \IE underlying idea of practically
every ‘static eliminator’ that has
been devised is to oppose the

static or other undesirable impulses in
the tuner with similar impulses of
equal strength, but opposite direction
or phase so the two forces balance out
or neutralize each other.

This is represented graphically in the
diagram figure 1. Suppose the static
force A was present in a tuner; it is
shown to vary from positive 3 to nega-

np

fo Set
Fig-5

By John R. Meagher

This article was prepared exclusively for WIrELESs AGe, the Radio. Magazine,
during the month of February, 1925, and is copyrighted by the author

force B is continued as shown so as to
be ot equal but opposite value during
the time the force A is acting, the over
all result will be that the forces balance
each other and neither A nor B will
affect the receiver.

In order that the forces may neu-
tralize each other it is necessary that
the device be capable of bringing about
the following conditions:

First, the opposite forces must have
equal intensity or voltage amplitude.

algebraic sum of A and B, is the re-
Sultant or force that will act upon the
receiver.

If the amplitudes of the forces are
equal, but if the forces are not in
exactly opposite phase they will not
balance. This is shown in figure 3. A
is one force, B the other. They are
shown here in exact phase with each
other. C, the algebraic sum of A and
B, is the resulting force that will act
upon the receiver.

[ A A,
VT

L ol

o NS
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\/ o

Fig. 4

=3

Fig. 8

o

i

Characteristics of certain impulses encountered in reception and various circuits devised to control these impulses

tive 3 units of {orce (voltage) in a
time mterval of 1 unit. The voltage
across the tuner at any instant will be
at some value hetween positive 3 and
negative 3. Now if at any instant a
force B of equal, but opposite value is
introduced in the tuner the resulting
force will be zero. For example if at
the moment the force of \ is negative
3 units the voltage of B is positive 3
units, the resultant will be zero. If the

Second, the forces must be of ex-
actly opposite direction or phase.

Third (this is more or less of a com-
bination of the first and second con-
ditions), the forces must have the same
shape or form but in opposite phase.
In other words they must be equally
opposite at any and every instant.

If the forces are not equal the larger
will predominate as shown in figure 2.
A is one force, B the other. C, the
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Likewise if the two opposing forces
have equal intensity, but different form
or frequency they will not balance.
This is represented in figure 4 where C
1s the resultant of the two forces A
and B.

It is not difficult to arrange matters
so the above conditions are fulfilled.
Thus in figure 5 two antenna circuits
are arranged with suitable tuning coils
coupled to the secondary which 1s con-
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nected to the receiver. By adjusting
the coupling the forces induced in the
secondary from each antenna may be
made equal and by correct connection
the forces may be made opposite in
phase so they will neutralize or balance
each other. As a result the receiver
will not be affected by either force.
Figure 5 may be modified without
change in operation to the circuits of
figure 6 or 7.

These schemes are excellent ‘static
eliminators’ but unfortunately they are
also very effective signal eliminators
because they act in the same manner for
radio signals as for static. In other
words when the circuits are balanced
neither radio nor static will be heard!

+3 |

Figure 9

d

T0 SET

Figure 12

BALANCING SYSTEMS

He claims that the static force in each
antenna will be practically equal, but
that the signal force in the higher will
be stronger than the signal force in the
lower. By opposing the forces in the
two antennae the static forces, being
equal, will halance out, but the greater
signal force of the higher antenna will
predominate over the signal of the
lower antenna and the difference or re-
sulting force will affect the receiver.
(See figure 2.’

This invention is based on the as-
sumption that the ratio of static to sig-
nal will be better in the higher than the
lower antenna. But as we see it from
practical experience the ratios will be
about equal so that if at the balancing
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of the best ideas that has been de-
veloped thus far.

He proposes that one antenna of fig-
ure 5 should be of the Roger’s under-
ground type in which an insulated wire
is buried a few feet beneath the surface
of the earth. The other antenna would
be of the coil or overhead antenna type.
Taylor assumes, and there is good rea-
son for the assumption, that the
Roger’s underground antenna has a
better signal-static ratio than the regu-
lar overhead type. Or in other words,
that for equal static intensity in the two
antennae the signal force in the under-
ground antenna will be greater than
that of the other.

When the static and signal forces of

4

| 1
Eg%-

Figure 13

Figure 14

Circuit diagrams of various wave-traps to ellminate atmospherics

The problem is to arrange a device
in which a balance will exist for static
or other undesired forces, but in which
the signal force will not be balanced or
neutralized.

It is in seeking a solution to this
problem that the fun begins—and gen-
erally ends.

Omne inventor has been granted a
patent on this idea: He uses the circuit
of figure 5 and specifies that one an-
tenna must be higher than the other.

device the static force of one antenna 1s
made equal to the static force of the
other then the signal forces would also
be made equal and when opposed both
signal and static forces would be bal-
anced out. This 1s what actually hap-
pened in a series of tests conducted by
the writer.

THE TAYLOR SYSTEM

A much better system is credited to
the engineer Taylor. Indeed this is one

www americanradiohistorv com

one antenna are ‘bucked’ against the
static and signal force of the other, the
static forces, being made equal will
balance out, but the stronger signal
force of the underground antenna will
predommnate over the signal force of
the other aerial. The difference in
signal forces, sans static, will affect the
receiver.

The only drawback that the writer
.can see to this system, aside from the

(Turn to page 45)
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HE anchor chain
roared down and
the Canadian Gov

ernment Exploring Ship,
the Arctic, came to rest
at the Eskimo Village at
PPonds Inlet, five degrees
above the Arctic circle.
Here at the northern end
of Bafhnland is a village
of one hundred or so in
habitants, consisting of
representatives of the
Hudson’s Bay Company,
the Roval! Northwest
Mounted Police and Es.
kimos, but mostly Es-
kimos.

The arrival of the
Aprctic is the great event
of the year. To the
Mounred Police it brings
the vear’s supplies and
also new Mounties 10 take the place of
those going out; to the Eskimo it
brings the wonder of the white man’s
civihzanion—the gramophone, the mov-
ing picture machine, and now the
greatest oi all marvels—radio.

For a number of years a govern-
ment aovie operator has gone north
with rhe hoat taking pictures of the
Arctic, 1ts scenery, the seals, the wal-
rus, the musk ox, the polar bear and
also many pictures of rhe Eskimos.

For twentv years, Captain Bernier,

anada’s veteran Arctic explorer, has
been going into the Arcric; eight com-
plete winters he has lived in the irozen
North. All of the Eskimos know him
and have conferred on him tribal
names. So each year Captain Bernier
has shown the Eskimos the pictures
of themselves taken the vear previous
until now they take as much pride in
their own movie efforts as Hollywood’s
greatest stars.

Their present reaction, however, is
far different than it was the first time
they saw movies of themselves. The
first time they viewed themselves on
the screen, they would gaze first at
the screen and then around the cabin
at the individual being shown, then
one by one they crept up to the screen
and felt over its surface to see if the

the radio experience of an

¢’ SKIMO GIRL

“The Arctic,” a Canadian exploring ship, brings
the marvels of civilization to the frozen North

By

Assistant operator aboarc

‘Richard Finnie

“The Arctic”

Two belles of Ponds Inlet, North Bafin Land—they are among the few Eskimos

who have experienced the delight of “‘listening-in’

individual shown was actually there.
Today they are hard-hoiled movie

fans for they have viewed the white
man'’s cities, the locomotive, the aero-
plane and the submarine through the
magic eye of the camera.

%o 150
d )

i
& TRy

Richard Finnie taking a morning dip
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Accordingly this year,
Captain Bernier arrang-
ed for the annual party
of the “Innuit” as the
Eskimos call themselves.
A part of the deck was
covered with awning and
sails to shut out the glare
of the midnight sun,
which in summer never
sets in this far Northern
latitude. The Eskimos
began to arrive; some in
the ship’s launch and
others in their kayaks or
skin-boats.

Over the rail they
poured—ugly old women
and  handsome young
ones; women with chil-
dren on their backs; old
men with long hair and
voung men with bobbed
hair.  They seated themselves about
the deck while the stewards served
them with coffee and biscuit.  This
was a change from seal meat, blubber
and caribo. TFor dessert they were
given an orange, which thev ate, skin
and all.

Then the movies started. With
shrieks of childish laughter they
watched themselves on the screen un-
til there was flashed a picture of two
children, which had died the previous
year, and then silence settled down and
the mother, who was present, wept.

\When the pictures were finished the
phonograph was started and the dance
was on in full swing. Here is an
interesting thing to note. If you men-
rion Eskimo to the man in the street,
there appears instantly to him a vision
of a race of savages living amidst a
desolate land of snow and ice, know-
ing nothing of the pastimes and pleas-
ures of civilization, but he would have
heen startled had he stood-on the deck
of the Arctic that August night.
Around the floor couples  gracefully
glided, fox-trotting to the rhythm of
“Doodle-doo-doo,” and some of the
Eskimo flappers certainly shimmied a
wicked seal skin. They might well
have been in a metropolitan cabaret,
but for the frocks of the girls; they
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were dressed from head to foot in
furs, and were Eskimos!

Later in the evening one of the
wireless operators with his partner,
Amiroili, slipped away to sit out a
dance. They went into the wireless
cabin, and the head phones being ad-
justed, the receiver was put into op-
eration and was carefully tuned to
KDKA short wave.

Up to this time Amiroili had shown
great interest in the proceedings, but
had no idea what it all meant. Then
there was a sharp whistle and “KDKA,
East Pittsburgh, Pennsylvania,” said
a familiar voice. Soon came the
strains of a popular melody played
by a dance orchestra, loud and per-
fectly clear. Amiroili’s face beamed.
She sprang from her chair and kept
time to the music with her feet as she
listened. Though it was mdnight, it
was broad daylight and the midnight
sun was shining. Nevertheless, the
jazz from KDKA continued to flow
distinctly in for several minutes, till,
much to the disappointment of the Es-
kimo maiden, it faded and died away.

Then came the words of the an-
nouncer—“This is KDKA, the world’s
pioneer broadcasting station of the
Westinghouse Electric & Manufactur-
ing Company at East Pittsburgh, Penn-
sylvania, signing off.” It was use-

The radio operator of “The Arctic,”
Richard Finnie

less to hunt further for radio broad-
casting, as for weeks nothing, but the
short wave radio signals from KDKA
had been able to penetrate through the
Arctic daylight to this far Northern
point.

Amiroili had been pleased at the
performance of this strange device of
the white man, the radio receiver—
but she was not frightened or awed.
Such is the manner in which the “In-
nuit” accept many of the white man’s
marvels. They do not attempt to
understand them, but they are inter-
ested and unafraid.

The next day the boat lifted anchor
and sailed North touching at Etah, and
from there proceeded still farther
North to Cap Sabine, within eleven
degrees of the North Pole, at which
point a new world’s farthest North
Radio record was made, when again
the powerful signals from KDKA'’s
short wave station came through to
us bringing messages from our friends
at home.

To you back in the States it is diffi-
cult to realize the effect of association
with one’s home affairs at such remote
corners of the world as the Arctic
Circle. but that it renews the impres-
sions of wonder at the marvels of radio
to even an old “op’” you can rest assured
has heen the experience of the writer,

AUGUST WIRELESS AGE

will feature outdoor radio
by well known authors

www americanradiohistorv com
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Review of Development in

RADIO

1 elephony

By cA. F. “Van “Dyck

T 1S customary to begin an article
I on this subject by a recital of the

history of the art from the times of
Maxwell and Hertz, through Marconi,
down to the present day. In this arti
cle, however, it is unnecessary to review
the history of radio telephony, except
to consider one or two fundamentals of
the art, a full appreciation of
which is essential to an under-
standing of its development and
rapid progress to commercial im-
portance.

Radio telephony depends upon,
requires, and had to wait for, o
generator of radio {requency
power the output of which could
be modulated easily and faith.
fullv. Early investigators in
radio sought such a source and
tried high frequency alterna-
tors, oscillating arcs, high rate
spark discharges, and possibly
other means, without finding a
generator which met require-
ments.  The introduction of
the vacuum tube met the need,
however, not only in
the respect of genera
tion of
power
whieh
could be
modulated
easily and
faithfull:
for tele-
phony or
telegraphy,
but also in
other respects, such as generation at
any frequency which might be desired.
steadiness of frequency and voltage,
convenience and economy.

The preliminary development and in-
troduction of radio telephony into ser-
vice took place during the World \War,
in the vears from 1913 to 1918. Asa
result of the pressure from war condi-
tions and requirements, development
was much more rapid than would occur
usually during times of peace, and the
technique of radio telephony was well
established by the time of the Armis-
tice, although confined strictly to mili-
tary applications. Therefore, the art
was ready. immediately after the Ar-
mistice, for a sudden introduction to
commercial applications. The result-
ing commercial development was very

Its various

Antenna system of Radio Central transoceanic station; Rocky Point, L. I,
where trans-Atlantic radio telephone experiments have been made

rapid and its trend was naturally to-
ward those applications for which
there was most commercial demand or
commercial promise. These applica-
tions, which will be discussed individ-
ually, may he listed as follows:

Si1iP SERVICE.
TRANSOCEANIC SERVICE.
AIRCRAFY.

MOBILE LAND SERVICE.
BroancasTing,

NN —

Suir ServiCE

LET us consider first the application

to marine service, including ship to
shore and ship to ship communication.
Radio telegraphy found its greatest
usefulness in this service, and it was
naturally supposed by those interested
in the art during its early years that
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applications
in every day
affairs and
its. trend of
development

radio telephony likewise would have its
greatest usefulness in this field. Im-
mediately after the Armistice, com-
mercial radio engineering facilities
were applied to the problem of devel-
oping, manufacturing and installing
the apparatus and equipment  neces-
sary to successful ‘marine service. It
was at once obvious that the greatest
demand would be for service between
passenger ships and shore, both for
passengers and ship officers, and that
since neither passengers nor officers
would derive the full benefit of such
a service from talking with a radio
operator at some shore radio telephone
station, 1t was practically essential that
the shore radio telephone station be
linked with the wire telephone system
of the country. The problem was
therefore to provide a system whereby
any wire telephone installation in the
country might be connected to the
equipped ships at sea, partly by wire
and partly by radio. Experimental
shore stations were erected, apparatus
developed and provided for shore and
ship installations, and service tests con-
ducted in the manner necessary to give
reliable data on the performance char-
acteristics of such a system. After full
information had heen obtained various
facts were apparent. First, the num-
ber of channels available in the ether
were rather limited for the conduct of
a scrvice sufficiently extensive to be
economically justifiable. Second, the
characteristics of radio transmission as
1t exists today, particularly in regard to
interference from “spark” type ship
transmitters, were such that telephone
communication of the sort to which the
public is accustomed over wire lines
could not he provided over large dis-
tances. Third, no real public demand
for the service had been developed up
to that time. Telephony is used in
general for business or social communi-
cations involving immediate action or
instant reply. A considerable fraction
of the persons at sea, by virtue of their
circumstances, are not in need of com-
munication facilities involving immedi-
ate action, and in the main are suffi-
ciently well served by radio telegraph
facilities. Likewise with ships’ offi-
cers, necessary navigational instruc-
tions and communications can be so
well effected by radio telegraph as
somewhat to retard the growth of a
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determined de-
mand for radio
telephone.

It has evolved
from these con-
ditions that mer-
cantile radio tel-
ephony has not
developed rapid-
ly up to the pres-
ent. The tech-
nique is ready to
provide service,
at least the ser-
vice possible in
a limited number
of ether chan-
nels, but the de-
mand for and
promise of re-
turn from such a
service have not
as yet justified
1ts introduction
on a commercial
scale. This is the picture of pres-
ent conditions in this phase of the art,
and it does not follow that this service
will be unimportant in the future. It
is likely that a change in conditions will
make mercantile radio telephone service
important, although it seems limited at
this time.

TRANSOCEANIC SERVICE

EXT, let us consider transoceanic

telephony. Here also many of the
conditions found in marine service ap-
ply. The ether channels are very limi-
ted in number and the questions of
interference and variations in signal
strength with the time of day and vear
are even more serious than in marine
service. Telephony for public service
requires a small degree of interference,
or in other words a small ratio of ex-

RADIO TELEPHONY

Ship installation—duplex set and radio room aboard the S.S. America with Harold G. Porter, Manager of
the Pacific Division of the Radio Corporation of America, using the transmitter

traneous noise to desired signal. It is
probable that such a service can be
introduced with a very limited number
of channels, by the employment of very
high power transmitters and the most
advanced transmitter technique. Ex-
perimentation is proceeding to test the
possibilities of this service. Once es-
tablished, such a service will no doubt
serve a real public need.

ARCRAFT SERVICE

N THE field of aircraft, when com-

mercial aviation becomes extensive,
its radio as a public service will prob-
ably be in similar case with marine ra-
dio telephony, but there is a service use
for radio telephony in aviation now,
arising from the advantages of speech
communication with the ground, for
various navigational purposes, such as

One of the first radio telephone transmitters in this country, using the oscillating arc as
generator of high frequency
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direction finding,
landing direc
tions, etc. This
sort of radio ser-
vice will prob-
ably become an
increasingly 1m-
portant factor in
aviation methods
and possibilities.
Naval and mili
tary aviation has
many special
problems.  Spe-
cial advantage 1s
derived from the
use of these
problems and
they f or m very
special branches
of radio.
MoBILE LaND
SERVICE
MOBILE land
service tel-
ephony has not bheen employed ex-
tensively and does not promise at this
time to have as wide usefulness as other
branches of radio telephony. There
are various divisions of this sort of
service which are possible and which
may come into fairly wide use. Exam-
ples of this work are communication
with moving trains for passenger ser-
vice or for train control, communica-
tion with police and repair crew auto-
mobiles, etc. Little can be said about,
this service at this time except that
additional ether channels must become
available before there will be room for
many stations of this sort, and develop-
ment must he accomplished in some
respects 10 make it satisfactory.

BROADCASTING SERVICE

ND now we come to that applica-

tion of radio telephony which is
the most important one at the present
time, and which promises to continue
to be most important.—radio broad-
casting. In the minds of the general
public radio began with broadcasting.
This is not true, of course, but it 1s
certain that many new and difficult
problems have Dbeen introduced by
broadcasting, and these have been made
more difficult of solution by the very
rapid growth of the service. Broad-
casting has many aspects, each impor-
tant in itself and involving new prob-
lems in the radio art, and the major
features of each of these aspects will
be pointed out. Some idea of the
complexity of broadcasting may be
had from a consideration of the duties
and tasks which face the radio engineer
of today, as compared with those which
he had to meet before broadcasting be-
came a part of radio. In the old days,
the problem of the radio engineer was
almost entirely one of design of ap-
paratus suitable for telegraph comnut-
nication, and the apparatus was to he

(Turn to page 49)
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Whimsy Williams
(Continued from page 28)

on them. It took me half a mile or more,

running like a quarter horse, 10 range up to
the head of that stampede, and of course
I don't dare beg.n to shoot until I have
them headed

But 1 don't have much time to think.
There is the camp on ahead and -back of
me, distant and faint now, is that’radio
shattering the Arizona atmosphere with sen-
timents to wit as follows

“Jee-roo-salem! Jee-roo-salem!
Lift up your gates and sing!
Hosannah! in the high-e-e-est!

Hosannah to your king!

And night ahead, around the fire, is a
group of folks. There is Slim Burgoyne
standing there with a gun in his hand and
there is Whimsy Williams lying by the
wagon. There is no sign o1 Shifty Pete
nor the Mexicans, but Mirabelle is there
wringing her hands over her pa and Shm
is acting sort ol wild like.

1 come through that camp like a grass fire
through a prairie and as | come 1 lean out
of my saddle and p.ck Mlirabelle out of the
dust and 1ake her with me. Aiter me come
a'rambling all that herd of steers, regard-
less of where they are going. And it #s two
mile down the gulch before I can pull out
and let them wander on to wherever they
aim to go. And all the time Mirabelle sob-
bing and clinging to me with both arms
around my neck and me trying to make
head or tail out of what she s saying.

“I T WAS 1that nasty Slim Burgoyne!
she ch.rps through her tears. “Oh,
Jim, why didn't you kill him? And that
awful Pete Leathers, too. | came up here
to tell my pa that they hoth got fresh and
kissed me and | was counting on you to
run them ragged, Jim' And vou went off
and when U told pa he started to muke war
medicine and there was a fight and Slim—
Slim—he—he shot pa! Oh, Jim, if you
hadn’t come when you did!"

“Hold on!" says I, dazed.
was Shifty Pete?"

“Pa run him out of camp,” sobbed Mira-
bella. “He didn't have a gun—the coward!
Oh! Jim, dear, whatever has hecome of pa!”

I reckon he’s still under the wagon,” says
I, sort of grim. “If he ain’t otherwise hurt
bad he’s all right. But I'm sure afraid that
this here shorthorn, Slim Burgoyne, has been
driven into the ground all the same like a
carpet tack. Which there was a hundred
hefty steers going over him the last sight
I had of him!”

And that’s the way it was. [ ain’t saying
it didn’t eventuate all right, seeing that
Whimsy was not much hurt and Slim was
totally a loss, to say nothing of Mirabelle
and me arriving at a sort of understanding.
But even if it works to advantage in some
ways 1 ain't none convinced that modern
improvements like picking up SONng tunes
are all they are cracked up to be.

AIL
(Continued from page 19)
The variation of the adjective, for in-
stance, and the use of the accusative
after the fashion of the ancient lan-
guages are superfluous as proved by the
English language. These two unnec-

“And where
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essary complications reltd_er Zamen-
» hof’s system so difficult that even peo-
ple of good education cannot ‘write it
correctly.
DEerivaTION

The mainstay of a logically con-
structed language is a regular system
of derivation—of building new words
from given ones. There are two
modes of derivation. In one only the
grammatical role of a word is changed,
as in transforming a verb into a noun
or an adjective into an adverlh. This
derivation is accomplished through the
grammatical endings, which 'have no
meanings by themselves, and is called
the iminediate one because the deriva-
tive does not contain an idea not con-
tained in the original, the same idea,
that of the root, being expressed in a
different grammatical réle. For in-
stance, from the adjective “rapid-a”—
rapid, we obtain the adverb “rapid-e”

-rapidly, and from the verh “kon-
strukt-ar”—to construct, the noun
‘konstrukt-o”—construction, act of
constructing, merely by changing the
grammatical endings —a into —e and
—ar 1nto —o.

In a second mode of derivation an
additional idea. one not contained in
the original, is imparted to the deriva-
tive. the grammatical role remaining
the same or differing. This derivation,
called the mediate one hecause a new
word is obtained hy the medium of a
new idea, can evidently be accomplished
only through affixes which have mean-
ings by themselves. For example:

Libr-o=hook ; suppose suffix —et—
little, then libret-o=little hook, booklet.

Rar-a=rare; suppose affix —u=per-
son, then raru=rare person.

Amik-o=friend; suppose suffix —al
=relating to, then amikal-a=friendly
(relating to a friend).

Two principles determine logical de-
rivation.  One is \Wilhelm Ostwald’s
principle of unequivocalness: Every
element of a word, as root and affix,
must have but one invariable sense
which it must retain in all combinations
it may enter into—one sign—one in-
variable sense. It follows that the
meaning of a derivative must contain
the meanings of all the component ele-
ments.

The other principle, which serves also
as an easy test for the correctness of a
derivation, is the writer’s “principle of
the additional idea”: Everv additional
idea—idea not contained in the original
—in the meaning of a derived word re-
quires an additional formal element in
the word. For instance, suppose from
the word nav-o=ship (paper-o=
paper), were derived a verb nav-ar
(paper-ar) with the meaning “to send
in a ship” (to provide with paper, to
paper). One sees at once that this de-
rivation is wrong. The idea “to send in”
(to provide with) is not contained in
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the original nav-o (paper-o) and there
is no formal element in the derivative
nav-ar (paper-ar) to indicate that idea.
QOur principle determines also the
meaning of a word composed of two
or more other words. Thus “interak-
to” composed of “inter”’=between, and
“akto” —act, can only signify “act be-
tween,” but not “pause,” “intermi§-
sion”; for this idea is not contained in
the components “inter” and “akto.”

Reading of a complete grammar is
necessary for acquiring the ability to
write Ilo. But to understand Ilo writ-
ings of others one needs only to keep
in mind the principle of grammatical
endings, as may be seen from the fol-
lowing illustrative Ilo texts.

Vere, il montras un nobla atitudo!

Truly, he shows 2 noble attitude!
El vidis un transitoria reyo di espero.
She saw ) transient ray of hope.
Desistez fro ca projeto; ol ruinos tu.

Desist  from this project; it will rain thee.
Ho Sinioro, dismisez ni kun tua bene-
o Lord, dismiss  us with thy bless.
diko! Belezo evanecas wvertuo per-
ing! Beauty evanesces, virtue en-
manas. La vyusti florishos welut la
dures. The righteous shall flourish like the

paliniero; lu kreskos velut un cedro en
palm tree;  he shall grow l‘ike a cedar in

Lebanon. La populi sz:ffras pro la
Lehm.l.on. . Thc. peoples_ sufter frqm the
menti, quin diplomati konkoktis. La
lies which  diplomats concocted. The

legi devas esar en la kustodio di honesta
laws should be in the custody of upright
oficisti. La kordio pulsacas e pulsas
officials. The heart pulsates and drives
la sango tra la tota korpo. Il sizis la
the blood through the whole body. He seized the
viorino, snachis un kiso e departis,

girl, snatched a  kiss, and departed.
[.A Amo bt UN MATRO
The Love of a Mother
da Washington Irving
by  Washington Irving
La amo di un wmatro never ex-
The love  of a mother is never ex-
hausterdas; ol never chanjas, ol never
hausted; it never changes, it never
fatigerdas. Un patrulo posible turnos
tires, father may turn

sua dorso a sua filio, fratuli e fratini

his back on his child, brothers and sisters
posible  divenos inveterinta enemiki;
may become inveterate enemies;

sposuli posible desertos sua spozini,
hushal{ds. may ‘.icscrt their wiyes.
sposun sua spozuli; ma la amo di un
wives  their husbands; but the love of a
matro permanas en omno; en bona
mother endures through all; * in good
reputatesd, en mala reputateso, en la
repute, in  ba repute, in the
facio di la kondamno di la mondo un
face of the condemnation of the world a
matvo kontinuacas amar, ed ankore
mother still loves on, and still
esperas, ke elua filio turnez sy fro sua

hopes  that her child may turn from his
mala  voyi e repentez; ankore el
evil ways, and repent; still she
memoras la infantal rideti, ({ui olim
remcr.nbgrs the infant smilc§ that  once
plenigis elua sino ye delico, la gaya

filled  her bosom with rapture, the merry
rido, la joyoplena klamo di lua kindezo,
laugh, the joyful N shout_ of his childhood,
la apertanta promiso di lua yunezo;: ed
the opening promise  of his youth; and
el never povas ormerdar pensar lu tote
she never  can be brought to think him all
nediana.

unworthy.
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Radio Rose
re-broadcast-
ing

HE field of invention is one in

which women have not been par-

ticularly numerous; so it was
with the greatest of interest that I kept
my first appointment with Miss Beulah
Louise Henry, who has earned for her-
self the title of “Lady Edison.” I ex-
pected to find, of course, a rather “cut
and dried” little lady who was inter-
ested only in the very mechanical
scientific things of life. That descrip-
tion however, would be the last one
that I would now think of applying to
Miss Henry. What I found was a very
golden-haired person from “sunny
Tennessee.” She was about to broad-
cast from WGBS, New York, and as
she talked I jotted down some of the
things which she revealed in her radio
interview.

View of the 3-tube receiver as installed—
the loud speaker is located in the head

When she was nine years old, little
Beulah first showed signs of becoming
an inventor. On one of her morning
walks she observed a gentleman who
was having difficulties in reading his
newspaper while he carried home some
purchases. The little lady went home
and designed a belt which fastened
around the waist and had attached to
it a hold for a newspaper, thus leaving
both hands free while the paper could
be pernsed with ease. Her inventive
instincts then seemed to have gone to
sleep for some time and it was not until
she was nearly twenty that it returned
to her. ) )

The things that she has since n-
vented are numerous. Her first real
start on the path of success came
several vears ago when she and her
" parents left Tennessee to
come to New York so that
she might have more op-
portunity to carry out her
ideas. It is seldom indeed,
that one finds a family so
imbued with belief in a
member of that family. Her
father, Colonel Walter R.
R. Henry, gave up his law
practice, and her mother
gave up their southern
home, and now we see why
they are Miss Henry’s ar-
dent admirers and co-work-
ers.

The first thing which
was really successful was
a “snap-on” umbrella.
“Why,” says this lady,
“should -one own only a
green umbrella. Sometimes
I want a red one, sometimes
a brown. So it occurred to
me that there should be
some simple method of pro-
viding me with all of these.”
Her invention in hand she
came to New York and for
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This dolly totes a 3-tube
receiver and loud speaker

By Mary Gray Reed

Miss Beulah Louise Henry

days she went irom place to place
trying to sell her idea. Since her
greatest asset is courage and de-
termination she resolved not to give
up and finally she went into the shop
of Mr. !I. H. Bernard, an umbrella
manufacturer. He seized upon her
idea and helped her to market it.
Meanwhile, Miss Henry’s brain is
busy with other ideas. Rubber hair-
curlers on the pneumatic rubber tire
plan, a protection for an electric fan,
mspired by the fear that her pet cat
Chickadee would be caught in one
Cross-Country game, which brings into
play all the railroads of the country.
and dozens of others follow in short
order, and then she invented dolls.

First came Miss [llusion, who
changes her wig and her eyes from
blue to brown, and her dress which is
reversible, and even her bonnet so that
baby has not only a blonde doll in one
costume, but a brunette in another.
Then it occurred to her that dolls are
too easily broken and disjointed and so
the “Spring-limbed doll” came into be-
ing. Some of these stand over five feet
high. There are cats, and monkeys,
and rabbits, all of them with roller-
shade springs so that they may be
twisted and come back as good as new.
The tiny tots were favored with a
sponge doll known as “Dolly Dip” who
carries a cake of soap in her body and
produces a delightful lather when
plaved within the bath-tub, and now

(Turn to page 52)
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Loud Speakers
(Continued from page 17)

One advantage of this particular
type of cone loud speaker is that the
lower frequencies are reproduced with
more intensity and greater purity than
is the case with most of the present
comrmercial loud speakers available on
the market. This is a very valuable
addition, of course. Un fact, much of
the recent loud speaker development
has had as its aimn the reproduction of
low frequencies withont sacrificing any
high frequencies, at all. It is not
enough, of course, to merely introduce
low frequencies. They must be repro-
duced with at least fairly uniform in-
tensity over the whole of the low fre-
quency region, which may be consid-
ered to include all frequencies below
350 or 400 cycles. This particular
cone scarcely reproduces any particu-
larly wide frequency-region with any
degree of uniformity and for this rea-
son it is far from an ideal loud speaker.
Nevertheless, when operated under the
proper conditions, as all loud speakers
should be, it must be given a high rat
ing.

The variety of horns seen amongst
the usual conunercial types of loud
speakers 1s no doubt misleading to the
public. The average person is inchned
10 believe that horns are made different
just for distinctiveness and identifica-
tion of a particular manufacture. Per-
haps, to a large extent, this is true.
Nevertheless, many companies make a
sincere eftfort to produce a loud speaker
which possesses good acousticial prop-
erties. They do not always succeed,
of course. [l‘or example, recently a
loud speiker was heing tested when
one of us clasped the hand tightly
around the small section of the horn.
To our surprise, the sound intensity
decreased to a large and quite notice-
able extent. Upon removing the hand,
the sound immediatelv returned to its
original value. The same phenomenon
was obscerved repeatedly with this par-
ticular horn.  \hat caused it? The
answer 1s simple enough to any one—
the hand absorbed some of the energy
and less of it got out, therefore, into
the surrounding space. The wall of
the neck of this horn was made too
light and thin. For this reason the
wall vibrated, and some of the sound
energy was lost in producing these vi-
brations. s soon as the hand was
clasped around rhe horn, the hand and
arm absorbed still more of the sound
energy transmitted through the wall by
means of the wall-vibrations. If the
wall of this horn had been rigid. that
15, would not vibrate under excitation
by the varving sound pressure, this
phenomenon would not have heen oh-
served. Furthermore, the loud speaker
wotld have given more intense sounds,
particularly for the lower frequency

region. This point simply serves to
illustrate that it is necessary to con-
sider more than distinctiveness, indi-
viduality or identification for a loud
speaker horn.

Horns, then, do make a great deal of
difference in the performance of a loud
speaker unit. To illustrate this point
further, I have included a group of
curves, No. 8, which show the perform-
ance of the same unit when used with
three different makes of loud speaker
horns. Curve a is the best, b the next
and ¢ the poorest. No difference was
observed up to 800 cycles, but ahove
this the horns showed a marked differ-
ence. a would represent quite a satis-
factory loud, speaker, b would be fair,
but ¢ would not be so good. Of course,
we would have difficulty in develop-
ment work if we had to depend on our
memory, but just such curves as these
make 1t possible for this work to ad-
vance steadily and be based upon a
sure foundation.

These remarks show that the horn
has a great influence upon the per-
formance of a loud speaker. \We ob-
serve amongst the various advertise-
ments that various claims are made for
loud speakers, based upon the material
of which a horn is made. This is, of
course, true. I simply question the
correctness of such claims, if they refer
to particular superiority. The toud
speaker will not resemble a violin sim-
ply because the base of it is shaped like
the body of a violin. On the contrary,
the loud speaker is far more apt to
sound differently than a violin just
because of this construction. The im-
portant thing ro remember is that the
walls of the horn should be rigid, so as
to prevent the absorption of energy. if
we desire 1o have a loud speaker with
sensitivitv.  If we desire to modify the
air chamber characteristics, we can do
s0 in varions ways, but I doubt the
wisdom of doing so by changing the
construction of the horn to introduce
sound absorption by the walls of the
horn.

Radio Lyre
(Continued from page 21)

it may be advisable to increase the last
plate resistance R-5 to 250,000 ohms
and to cut R-6 to 25,000 ohms. These
values can be determined best by ex-
periment under actual operating con-
ditions.  The blocking condensers
may he .0025 mfd.

OPERATING THE RECEIVER

After all parts have been mounted
and wired, the circuits should be test-
ed, and if they are found satisfactory,
the batteries should he connected. The
filament battery should be two sets in
parallel each of three cells in series
for UV-199 tubes. The plate battery
should be 90-120 volts.

One of the important considerations
in the operation of this receiver is the
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correct value of the capacities C-1 and
C-2. C-1 should be about .0005 mid.
with a General Radio type 231-A
transformer. C-2 may be from .0001
to .0025. depending on the quality of
tone desired. The higher the value of
C-2, the more mellow the tone of the
receiver will be, for this shunt capac-
itv tends to cut off some of the high
audio frequency harmonies.  The
builder is strongly advised to try vari-
ous capacities at this pomnt, selecting
the one giving the tone most pleasing
to his ear.

The receiver is very economical on
batteries, and is extremely simple to
operate. There is no tendency toward
oscillation ; in fact, the set is as stable
as any carefully built crystal reflex.

The volume obtained will often be
more than is desired, and may be re-
duced by turning back the rheostat on
the reflexed tube. The surprising fea-
ture is that with this tremendous vol-
ume the tone is clear, sweet and un-
distorted.

Power Amplifier

(Continued from page 25)
fasten the Benjamin panel brackets on
each end and in the center of the shelf.
If a strong sub-panel is used the center
hracket may not be necessary. How-
ever, our chokes were very heavy and
the center bracket was required. These
panel brackets are most convenient and
a pleasure to use. They are accurate-
lv made and conform to standard panel
sizes. \Ve know of nothing which has
contributed more toward making set
construction easier, than these devices.

The three Dubilier 2 mfd. condensers
which couple the various stages must be
mounted somewhere underneath the
socket shelf. There are two tabs fast-
ened to the casings of the condensers.
These are fastened to the shelf by two
6-32 screws and nuts. Remember that
they should be located near the grid
terninal of each socket and place them
accordingly. Now drill the panel and
mount the Bradlevstats and Bradley-
ohms on the panel and also the jacks.
The first jack on the left is the input
jack and is connected across the first
choke. The others are respectively
first, second and third stages. An input
jack is used instead of binding posts as
it is quicker and simpler to plug in or
out.

Now connect up all grid and plate
leads first.  The negative filament leads
next from socket to rheostat to binding
post A. Now the automatic filament
lighting jacks come into the picture.
These are the three extra prongs on the
jacks. The connections are shown in
the circuit diagram. This completes
the set, and it is readv to be used.

OPERATION
I'he operation is as follows. “The
(Continued on page 42)
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Evereadys have
long-lasting power

THE long-lasting power of Evercadys
more than justifies their price. It is
false cconomy to buy batteries that may
be cheaper in first cost, but which are
much shorter lived. Considering price
and size, Evereadys are the most
cconomical batteries there are, and in
addition they are most satisfactory.
Buy Eveready “B” Batteries. To light
the filaments of all radio dry cell tubes,
use the famous Eveready Columbia
Ignitor.

Marnufactured and guaranteed by
NATIONAL CARBON COMPANY, Ixc.
New York San Francisco
Canadian National Carbon Co., Limited. Toronto, Ontario

EVEREADY HOUR
EVERY TUESDAY AT 8 P, M.
Euastern Standard Time
For real radio enjoyment, tune in the
‘‘Eveready Group.” Broadcast through

stations—

WEAF New York  WEAR Cleveland

WJAR Providence WSAI Cincinnati

WEEI Boston ~~ WWJ  Detroit

WFI  Philadelphia WCCO ;\:ln;\,eapolls
. Paul

WGR _ Buffalo
WCAE Pittsburgh WOC  Davenport

:di}o Batteries

~they last longer

No. 766
22Y4-volt

Eveready

[\ Columbia Large i
Ignitor Horizontal ;,-:"a'_ |
g Price - |

A _,:; -
Battery ~ Yy

Jor all [P Lo

radio M Lot
el

dry cell S

tubes

0

1Y5 volts

No, 772
45-volt
Large
Vertical
Price
$3.75

No. 164
22 Y45-volt
Medum
Vertical
agn
Battery
Price
$1.75

-

“Quality Goods for Quality Readers”
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R. H. L. MENCKEN, in a recent issue

of the Mercury, quotes the aphorism,
“Fine art is universal in its appeal,” and then
adds the truly Menckenesque touch that he
should like to observe the reaction of a gang
of northwestern tumber-jacks around the
Venus di Milo. \e caught something of
Mr. Mencken's idea the night of the farewell
Victor concert, while watching the puzzled
expressions on the faces of Mr. and Mrs.
Tony Chiesa and the little Chiesas, sitting
among the bananas and listening to Werren-
rath's rendition of “Danny Deever.” They
loved the “Pal-yatch,” nodded to the litt of
“Mandelay,” but “Danny” was a total loss,
and we fear likewise to a great many more
listeners.

Personally, we didn't like the make-up of
Mr. Werrenrath's program, and wish he had
selected for his first radio appearance one or
two other lovely things he does so well, such
as “The Gipsy Trail,” instcad of the so-
called “popular” numbers he sang.

It is doubtless very bad taste to look a
gift-horse in the mouth, and the Victor
people have provided us with some such
glorious hours this winter —but one can
scarcely refrain from commenting upon a
very funny thing that crept into this concert
The waiting millions must have been as
astonished as was this listener, when the
gentleman who introduced him informed the
audience that Mr. \Werrenrath was a good
swimmer! \Vhat in Handel, did he think
that vast company of people, listening pati-
ently for the golden voice of the popular
baritone, cared about the artist’s athletic
prowess? There seems to be some hypnotic
influence about a microphone that causes the
sanest people to say the most absurd things.
No one would ever dream of referring to
Reinald Werrenrath's aquatic activities when
presenting him upon the concert platform.
so why do it on the air?

In addition to being a great swimmer, and
a “fair” baritone, one might add that Mr.
Werrenrath is the only singer in the United
States who knows how to pronounce
“Moulmein.”

ONE cold night in January, the Sophisti-
cate draped himself over the end of the
gate-leg table, and regarded the loud-speaker
with suspicion,

I never expected to find you listening to
a bed-time story,” he commented, and began
to whistle “What Do \We Get From
Boston ?”

But it is not the usual bed-time story,
and it isa’t from Boston. Listen.” The
well-modulated voice and perfect English
would have attracted us had the speaker
been giving Kansas City quotations on
yearling lambs.

“Well, may I ask where, in these
United States, outside of Harvard, you
will find that accent? I suppose you will
tell me it’s Jefferson City.”

in Broadcasting

‘Dorothy Brister Stafford

‘By

“That’s the point. [t isn’t these United
States. It's Canada. There is the edu-
cational vatue of radio. Can you imagine
a child listening to perfect English like
that and not absorbing some of it? And
can you imagine any normal child not
listening to what he is telling them? He
i1s talking to them as though he liked
them.’

And then we listened, and every Wed-
nesday night thereafter at seven o'clock
we tuned in on CNRO, Ottawa.

It was our introduction to “Uncle
Dick"—otherwise Mr. Norman R. Cole.
traveler, speaker, newspaperman, poet and
specialist extraordinary in all that pertains

Norman R. Cole, “Uncle Dick” of CNRO,
Ottawa

to children’s interests and development.
If you have never chanced upon him, you
have missed one of radio's most unique
features. His work no more resembles
the “Now-kidlets- I'm-going-to-tell-you-a-
litty-bitty-story” school of juvenile enter-
tainers than Rence Chemet’s violin tech-
nique compares to the acrobatics of a fid-
dle-scraper down in Arkansas. One might
recommend a course of intensive listening-
in on Mr. Cole to many of the people who
are attempting to do this sort of work in
this country.

“Uncle Dick” is an Englishman, as one
may guess from his accent, and from his
voice we know he has had many years'
experience i public speaking. He is now
in the Canadian Government Technical
Service, and his radio work with the chil-
dren is his hobby and greatest joy. He
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is a poet and special writer of consider-
able note in his adopted country, and for
a number of years conducted a young
folks’ department on a Montreal news-
paper. He writes most of the stories and
poems he repeats for the children, and the
amazing seriousness and responsibility
with which he regards his work is set
forth in the following extract from a let-
ter:

“I spend hours polishing up the
details, for nothing sloppy is allowed
to reach the children, as I realize the
tremendous influence of the radio. 1
may be making or marring that price-
less  possession—'character'—and so I
really work in fear, lest [ should harm
and not bless some unknown, unseen
little one.”

Can you think of anyone who is bring-
ing a finer feeling into this extraordinary
jumble of radio entertainment than this
sincere poet from across the border? We
know a number of parents who refuse to
have a radio set in the house, simply be-
cause they do not wish their children to
absorh the general run of mediocre—if
not always harmful—matter which pours
indiscriminately into their young ears.
This class will welcome the day when
more purveyors of radio entertainment
approach their work with the sincerity
of “Uncle Dick.”

Mr. Cole began his work at CNRO in
January, and in the first two months had
more than one thousand letters from chil-
dren. They feel he understands them, he
says, and therein lies his power to help
and interest them. He is “passionately
fond of children,” is brimful of ideas for
developing the child mind and forming
character by radio talks, and no one with
his vision and enthusiasm—combined with
the manner in which he comes over the
air—can fail of accomplishment.

Better get the young hopefuls in the
habit of tuning in on CNRO on Wednes-
day nights. Even if they don’t absorb a
great deal of “Uncle Dick’s” philosophy,
they will at least hear their mother tongue
properly spoken for once in their young
lives.

4 A

HERE is a studio outfit at WTAM,

Cleveland, that puts on a three-hour show
every Saturday night that is worthy of men-
tion; and while they do read telegrams, the
announcer contrives to do it in such a way
that it doesn’t detract from the entertain-
ment. This organization features a banjo-
picker, who is not the worst we have heard,
by any means.

And there are hundreds of others includ-
ing the many well known acts appearing
constantly at the metropolitan studios, which
space forbids us mentioning. Every day we
hear queries:

“Do you know where Fred Fogarty's sing-
ing this week?”
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Who Else Wants to Earn
$50 to $200 a Week

PROOF!

$405 In One Month

1 cleared up $40S in
one month recently.
Not so bad—is it—for
a fellow who just com-
pleted your course a
short time ago. I sure

dough.

have been coining the
I never will
regret the money
paid for your course.
Emmet Welch,
Peculiar, Mo

From $15 to $80 a Week

Before 1 enrolled
with you I -was mak-
ing $15 a week on a
arm. Now, I earn
from $2,080 to $4,420
a year and the work

is a hundred times
easier than hefore.
Since graduating a

little over a year ago,
I have earned almost

$4,000 and I believe the course will
be worth at least

(Signed) George A. Adams,

$100,000 to me.

Tamaqua, Pa.

Triples Salary

I am earning three
times as much as be-
fore enrolling and 1
have clean interesting
work that takes me to
all parts of the globe.

1 tell
Radio

ou, boys, it's

or me.
Arthur Herke,

Vancouver, B. C.

EarnsCollegeEducation

1 entered the mari-
time service of the
Radio Corporation of
America and served
several months on
board ship. T not
only had the advan-
tages of visiting for-
eign countries at no
cost to me, but I' was

also able to save

enough money to pay for my tuition
to college. G. E. Rogers,
Troy, N. Y.

in RADIO?

Do short hours, big money and easy
work appeal to you?

IGHT now thousands of men are

“cleaning up” in Radio. Right on
this page you can read the signed state-
ments of men who have made big money
in this “wonder-field.” Men, who, a few
months ago, knew nothing about elec-
tricity or Radio now hold fine positions
and earn more money in one week than
they used to get in a month!

Every day thousands of Radio sets are
being sold; broadcasting stations are be-
ing established ; Radio stores are springing
up everywhere. People all around you
are getting rich in this splendid-paying
profession—Why Not You?

You can train for this “big-money” field
in your own home—in a little spare time.
No electrical experience is necessary. Men
and boys of all ages—14 to 60, have mastered
this famous course in a few months. What
others have done, vou can do.

Radio has come to stay. It is the fastest
growing industry in the world today. But
remember—the “cream” will go to the
shrewd fellows who get in on the “ground
floor.” Employers are constantly writing
to the National Radio Institute asking for
Radio Operators, Salesmen, Radio Engin-
eers, Radio Mechanics, Broadcasters, etc.
Many of our students, even before com-
pleting their course have received offers of
fine positions at twice their former salary.
In fact, most students make so much money
in their spare time on Radio work that this
Course Becomes Practicaily Free.

What Is the Secret of this
Amazing Method?

The National Radio Institute Course is
acknowledged by Radio executives to be

FREE Instruments
for practical training at home

ments

This is the world-famous Natrom-
eter—one of
given for sci f
practical home training in mas-
tering the code.

the three instru-
scientific and

These parts with instructions These parts with
are given for experience and complete instructions
practical training in making are given for prac-

and

receiving apparatus.

tice in building a re-
ceiving set of the
more simple kind.

operating regenerative

scsssscsssssssssssacasay,
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the best obtainable at any price. The
whole success of the Institute is based
on its advanced methods. This is the
absolutely complete course now being
offered which will qualify you for a govern-
ment first-class commercial license and
really get you one of the bigger paying
jobs in Radio.

Free Instruments

The Institute furnishes free of charge all
instruments necessary for practical instruc-
tion at home—you “learn by doing.”
That is one reason why National Radio
Institute graduates get ahead so quickly, and
obtain the Government License easily.

Send for ‘‘Rich Rewards
in Radio’’ and Special

Short-Time Offer

This interesting book will tell you the full
story about the wonderful opportunities in
Radio. You will see for yourself just how
much you can expect to earn in this great
profession. It will tell you of the adventure
and big money that awaits the ambitious
man in this fascinating field. Those who
mail the coupon at once will be offered a
special reduced rate.
Act promptly and ;|
save money! Send
today for this free
book and our
special s hort-
time offer. Na-
tional Radio
Institute,
Dept. 46HB,
Washington,
D. C

National Radio Institute, Dept. 46HB
Washington, D. C.

Send me the book, “Rich Rewards in Radio,” which
tells all about the oppdrtunities in Radio, how spare time
study at home will qualify me quickly as a Certified
Radio-trician so I can get one of these splendid positions,
and how your Free Employment’ Service helps me to
secure a good position. Also, details of your Special
Short Time Offer.

Name \pe
Address
City State
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Power Amplifier
(Continued from page 38)

output of a detector tube is fed across
the choke coil and the voltage drop
across this reactance charges the coup-
ling condenser. The charge leaks off
through the Bradleyohm back to the
filament by way of the C-hattery which,
by the way, is only necessary if plate
vollages over 100 are used.

This is because this amplifier modu-
lates downward reducing the plare cur-
rent from normal with loud signals.
Consequently this amplifier is much
more economical to run than other
kinds with the noted exception of re-

sistance coupled which operates on a ..give exceptional volume.

basis similar to choke coil amplification.

ADJUSTMENT

Set your receiver going and tune in
a loud signal.  Now get a short single
pair phone cord with tips on each end.
Connect up a Weston or Pacent plug.
Plug in the output jack of the detector
and the input jack on the amplifier.
Turn on the rheostats of the tubes and
adjust the Bradleyohm for best quality.
This amplifier can be used after a de-
tector and one stage of transformer-
coupled audio if desired. It will be
found then, that only one or two stages
of the choke coil will be necessary to

Silver-

R ADIO
107 South Wabash Avenue

arshall

EQUIPMENT
Chicago, IIl.

designs a receiver he uses “S-M” Parts,
are the ultimate in low loss design.

Tube Knockout. The same

one ¢an build and operate,
Tube Knockout,”

No. 205 Low Loss R. F. An-

No.

105 Low Loss
Coupler, with fixed primary-

R. 'Fa
tenna coil.

Bradley Recommends
Silver “Knockout” Parts

When R. A. Bradley, technical editor of
for he knows they
It is enough to say that
these parts were developed by McMurdo Silver, Assoc.,
I.R.E, and designer of the famous Silver Super and Four-
parts used by Mr. Bradley in
his receivers are responsible for the remarkable operation
of the Knockout, which will do on a 70-foot aerial all that
a super will do on a loop. A simplified receiver that any-
Mr. Silver’s booklet, “The Four
describes it in detail and gives valuable
data on low loss receivers and coil design.

Parts for the 4-Tube Knockout

2 Silver .0005 Low Loss Condensers No. 301.......Each $4.50
3 4" Moulded Dials—Tapered Knobs. .. ) Each 1.00
1 Howard 6 1-2 Ohm Rheostat. . . ... . .. L10
6 Insulated Top Binding Posts............ ... .. " Each .05
1 Carter 102A Jack.. I o owppiestet @ - e 8 41w 3 i .80
1 Carter 101 Jack........ [ g YT . 170
1 Silver Low Loss Coupler No. t0s..... ... ...~ 5.00
! Silver Low Loss Antenna Coil No, 205......... . " '] 2.50
4 Hoosick Falls Panel Mounting Sockets. . . Each .60
1 Thordarson 3 1-2:1 Audio Transformer .. 4.00
i 1 On-off Switch ........................ .60
\ < N Y 1..00025 Mica Condenser with Leak Clips. 45
rwp\“‘“"’ \ 1 .002 Mica Condenser ................ .40
st z 1..0075 Mica Condenser ................ .75
e 1 2 Meg Grid Leak........... bl 5 i &S50
1 7x24x3-16 Bakelite Panel, Drilled, Grained and Engraved 7.00
Bus-Bar, Spaghetti, Screws, Nuts, Solder, Lugs, Etc.... 1.00
The **Knochout’®
Booklet—25¢ $44‘40

Silver Low Loss Parts

A single coil self-

pal 5 type
secondary  with neutralizing supporting (as in No. 105) with straight-line curve. Cr;-
tap, and adjustable rotor. with antenna tap. Range, 200 pacity range .000009 to .0005.
Range with Silver 301-A con- to 550 meters with No. 301-A  For use with No. 105 and No.
denser, 200 to 500 meters. Condenser. 205 coils.
Price ... . ..$5.00  Price <....$2.50 Price....... oy b $4.50

Ask Your Dealer to Show
Dealers—Send for the New S-M Catalog

“Wireless Age,”

McMURDO SILVER
Assoc., LR.E.

Designer of the 4-Tube
Knockout

Price 25c.

No. 301-A Low Loss Conden-
ser. Grounded rotor

You S-M Products

“Quality Goods for Quality Readers”
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The last
stage i1s used only on the weakest signal,
This amplifier is capable of large vol-
ume, no distortion and great flexibility,

I
| Information Degk

—_

F. R. Reyward—\Vhy did you specify 67
volts on the plates of the radio-frequency
tubes in the D-Coil Receiver?

It so happens that 67 volts proved to be
the optimum voltage on the original model
and also on the general run of sets. We
have found that this varies according to the
tubes, the set, and its layout. It is recoms
mended that you start with 22 volts and
work upward until you have reached the
point where little advantage is realized for
a further increase ‘in voltage.

R. G. Whitney—I find it necessary in
tuning my receiver, to advance the tickler
coil to almost 100 degrees in the vicinity
of KDKA while I use only 20 or 30 de-
grees for other stations.

This effect is noticed on single and three
circuit tuners to a considerable extent. It is
due to the absorption by the anteina sys-
tem at its fundamental of energy from the
oscillating circuit. - When the antenna cir-
cuit and oscillating circuit are in resonance
the former puts a load or drain on the grid
circuit, hindering its abilify to oscillate. It
can be overcome by detuning the antenna
circuit by inserting a small .00025 mfd.
fixed condenser in the antenna lead.

D. A, Wordham—1I find that upon con-
necting the ground to my home constructed
receiver that it decreases the volume and
distance which [ can obtain without it. Is
this true of any set?

No, by no ifeans. It is a certain indication
that something is wrong. It generally in-
dicates that the circuit is grounded else-
where besides the regular ground connec-
tion and you are probably shorting a por-
tion of the circuit by putting on the regular
ground. Trace over your connections care-
fully and if you are using shielding look
for a grounded B or A battery, jack or
binding post.

F. H. Shelley—Can a neutrodyne be
adapted or changed in any way to receive
both the amateurs and broadcasting?

No, not without seriously interfering with
the operation of the receiver. Turns can
be removed from the transformers so that
it will be possible to tune down to the ama-
teurs, but the upward limit will not in-
clude the broadcast waves. Better employ
a receiver built just to include the amateur
band and leave the neutrodyne intact. Re-
member a receiver can only do a certain
number of things well.

R. B. Dawson—Will I gain anything by
erecting counterpoise underneath the an-
tenna and using it instead of a ground on
my set? ]

Yes, a counterpoise will certainly improve
reception unless the counterpoise is not well
insulated and unless the present ground is
exceptionally good. It will sharpen tuning
and the increase selectivity is, of course,
advantageous,
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Two dials ~ and ONLY
two ~ control its easy
positive operation

Choose the Federal model
that fits most perfectly
into your home. ‘“Exclu-
sive but not expensive.”

The New Federal is made in four
beautiful two-tone models, de-
signed to blend with the decora-
tive schemes of better class
homes: a table type without
loud speaker—a table type with
enclosed loud speaker—a com-
plete console with batteries and
loud speaker enclosed, and the
de luxe console for the palatial
home.

A permanent top js an added ad-
vantage in the New Federal. The
complete set, suspended upon
ball bearings, slides out like a
drawer for changing tubes, etc.
This eliminates the old style lift
top and leaves a permanent flat
surface for flowers or other
decorations.

1. Each part is designed, made and

"Federal ownerwrites: |

“About six months ago I purchased one of your receivers. Since that time I have
had no end of pleasure. 1 have listened to the best music concerts and operas;
I have heard President Coolidge, governors from several states, the President of
Cuba and many other notable speakers. 1 wish to thank you he"artily for making

this pleasure and entertainment possible to me and my family.
Name on request)

Your Federal will gfve this
SAME pleasure to you

because :

4. All precision parts are enclosed
in sealed container—as insur-

guaranteed by Federal
ance against dust or injury

. Each part is matched—for per-

fect team-work

. The set is not limited by tubes

—any tubes may be used

. The final factory test is for

tone quality—a big point be-
yond mere volume, selectivity
and distance range.

FEDERAL TELEPHONE MANUFACTURING CORP.
BUFFALO, N. Y.

cogral

Standard RA D l O Products

&

—— I e

“Quallty Goods for Quality Readers”

WwWwWw americanradiohistorv com
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Receiver

By K. M.
Macllvain

HERE are two general classes of

receiver noises, namely, those

that originate within the receiver
and its associated circuits and those
that originate externally and are picked
up by the receiving antenna,

The 1nethod of procedure in the
climination of the former is one which
involves locating the source and remov-
ing the cause.

The method of procedure in the
second case is somewhat more involved,
for, although you may be able to locate
the source you will probably find that
it is something over which you have no
control and will therefore be unable to

OISES

Locating and eliminating ex-
ternal and internal receiver noises

With the phones plugged in one of
the output jacks, turn on the tubes and
proceed the same as you would in nor-
nial operation, and listen carefully to
see if you still hear the particular
noises which you wish to be nd of. If
vou do hear them you can feel satisfied
that they originate within the receiver
or its local power supply apparatus. 1f
the noises no longer manifest them-
selves you will know that they either
originate in the ground lead, the an-
tenna lead, the antenna itself or some-
where beyond.

Depending upon your analysis so
far, you have either one of two paths

“A”-battery terminals. A click will be
heard as the circuit through the battery
and phones is completed, but, if you
have made a good connection between
the phones and battery there should be
no further noises after that first click.

Listening in the phones, shake the
battery gently and with the fingers,
apply a little pressure to each of the
terminal lugs on the top of the battery.
The trouble might be due to the fact
that one of these lugs was not securely
welded, if such does happen to be the
case you will hear clicking sounds in
the phones as you apply pressure to *he
defective lug.

Power Line Power Line P
) | 1
- § ﬁj |
( Antenna-- - Grounded
/ wire ‘\' =
( ' .
2
L
ﬂoof E lead-in \ Roof read-in--

~

Figure 1—Proper installation of antenna system

adjacent to parallel power lines

eliminate the cause. Failing in this
respect, the next best thing to do is to
elinunate the effect.

If you are experiencing undesirable
noises in the course of reception, the
Jogical thing to do is to attack the
problem systematically rather than
emiploy “*hit or miss” methods.

The first thing to do is to determine
whether vour interference is internal
or external. One way to do this is to
remove the antenna and ground con-
nections from their respective binding
posts and carry the leads to a point 10
or 15 feet away from the receiver.
Then connect a short piece of wire be-
tween the two input binding posts on
your receiver. (Antenna and ground).

To Reteiver——3

Figure 2—Proper installation of antenna near power lines

&To Ground

running at right angles

to follow. You either trace the trouble
from the antenna-ground binding posts
in or from the same point, out. \We
will consider the former, first.

Without changing any connections
and with the set still “turned on,” start
looking for loose connections within
the receiver. Gently shake all external
battery connections, and listen to see
if you note the aggravation or cessation
of vour trouble. It is quite possible
that it is a loose battery connection,

The trouble might originate in the
batteries themselves. With this
thought in mind, disconnect all batter-
ies from the receiver and proceed to
test each one separately.

First, connect the phones across the

44
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If you find that the “A”-battery is
OK, 1t would be wise to test each one
of the “B”-batteries in a similar man-
ner. It is also important to make sure
that the “B”-batteries are not in a run
down condition.

If you want quiet receiver operation
I would advise you not to use a 22.5
volt “B”-battery’ that has dropped to
17 volts nor a 45 volt battery that has
dropped to 34 volts.

One or more of the tubes in your
receiver may be the source of undesir-
able noises and one way to determine if
this is the case is by a process of sub-
stitution. Take a tube that you know
to be OK, and substitute it for each one

(Turn to page 56)
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DAVEN RESIST-
ANCE COUPLED
KITS can be obtained
in 8 or 4 stages. Com-
plete instructions are
enclosed with each kit
so that the novice will
have no difficulty in
-constructing his own
amplifier.

e e e ——

R A A A A

b A\

fication.

postpaid for 35c.

N

Now That You Get
“Distance”—How
About Quality?

The DAVEN
SUPER AMPLIFIER

To the Home Set Builder the Daven Resistance
Coupled Amplifier will be found the most ideal.
It simplifies the construction of his receiver,
which, when completed, will
broadcasted concerts with a faithifulness not
obtainable with any other method of ampli-

Let vonr next amplifier he Resistance Coupled
for this is the onlv method of audio amplifica.
tion whercby high and low tones are amplified
alike, therefore distortionless.

Obtain from your Dealer, the “Resistor
Manual,” our compléte handbook on
Resistance Coupled Amplification.
Price 25¢. 1f your Dealer cannot
supply you, we will send one direct,

The Sine of Morid

" DAVEY RADT0 \CORPORATION

“Resistor Spocialists”
NEWARK.N. J. <
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reproduce the

THE ARIST

CRAT OF AMPLIFIERS

Balancing Systems
(Continued from page 31)
difficulty of installing an underground
antenna is that because of the separa-
tion and difference in form between the
antennae, the static force of one an-
tenna might not be an exact counter-
oart of the static force in the other an-
tenna so they would not balance ex-
actly. (See figure 4 in which one force
is not of the same form as the other.)

In actual practice the Taylor system
works quite well though only at a con-
siderable sacrifice of signal strength. It

can be improved considerably if, as in
the author’s system, advantage is taken
of directional properties.

THE ‘RepEaTING TuBe’ DEVICE

One other static eliminator or anti-
static device deserves mention not be-
cause it is successful, but because it has
been described in a popular magazine
as being very effective despite the fact
that its operation as a static eliminator
is theoretically impossible. The writer
has conducted tests with this system
and found it to be useless in prac-
tice. An explanation of the reason

“Quality Goods for Quality Readers"
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of its inoperation may be of interest.

The inventor employs a circuit sim-
ilar to figure 8. Coils 1 and 2 are ar-
ranged to induce equal and opposite
forces in the secondary, the resultant
of course is zero.

If the force from 1 is eliminated the
force from 2 will act upon the receiver,
and vice versa. The force from 1 or 2
may be eliminated by balancing
against either another force of equal
and opposite value. Thus if the coil
3 introduces a force equal and opposite

(Turn to page 47)
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Appliances and Devices

Battery Clips

T HE Valley Electric Co. oi Saint Louis.

Mo.. has jugt perfected a battery clip
known as the Valley Clip, which has pos
tive grip and is acid resisting. The action
of the jaws is such that it prevemts side
bend, the two jaws working on a hinge.
[l parts of the clip are electroplated with
an acid resisting .metal. This process pene

>

trates the clip itself and for this reason
resists corrosion better than other types ot
battery clips. The coil spring is very strong
and the teeth hold tightly ind make o per
fect electrical contact. Attaching battery
leads to the Valley Clip is very casy. An
oval head screw is provided Tor securing the
lead wire to the clip, then lugs hold the
msulation after the wire is attached to pre
vent frayed insulation.

Mica Fixed Condensers
S \NGAMO ELECTRIC CO. of Spring

held, lllinois, whose electric meters are
knewn all over the world, have added to
their line of radio products a Mica I'ixed
Radio Condenser that is guaranteed to he
accurate within 10 per cent. of the marked
capacity and to sustain its original accur
acy under all conditions.

The manufacturers report that in labora:
tory tests these condensers have been boiled
for hours and then irozen in ice without
affecting their accuracy. Their accuracy is
likewise not affected by the heat or acid used
in soldering.

In all circuits these condensers show up
to the very best advantage because of their
high degree of accuracy. It is coming to be
realized more and more that accuracy in a
fixed condenser is highly important and that
reason influenced the Sangamo Company,
with their wide reputation for accurate
manufacturing, to undertake the manufac-
ture of these condensers. It is one of a line
of radio products that will be put out under
the mark “Sangamo Accurate Radio Parts.”

The new condenser is completely sealed
in a smooth brown bakelite case which makes
it impervious to atmospheric changes, in-
cluding the salt air of the seashore, which
plays havoc with poorly made condensers.
It presents a very neat appearance, which
adds to the dressiness of careful workman-
ship in the set.

They are made in all standard capacities,
and are also supplied with grid-leak clips at
a slight increase in price.

New Tuning Unit

T HE fve-tube receiver, consisting of two
stages of self-balanced tuned radio ire-
quency, a detector and two stages of audi
amplification, is a combination that is both
sensitive and selective. It does not squeal
or radiate. Three units that constitute the
main elements in this receiver are supplied
by the New York Coil Co. Thev consist of

grounded-rotor *'Se-
lector™  condenser, having a capacity of
00035 (17 plates). on which is mounted 4
special low loss coil, wound on a genmune
bakelite tube, assuring much more perma-
nent construction and reliability than the
flimsy constructed so-called seli-supported
coil.  These coils are wound with double
silk covered wire. The number of turns.
size, shape and relation of primary and
secondary all combine to bring about the
self-balancing feature, entirely eliminating
the use of potentiometer, neutralizing con-
densers and similar devices.

a special low  loss

Super Speaker Highboy

N THE “Super Speaker llighhoy” the

Jewett Radio and Phonograph Co. pre-
sents a new ideal in the housing of radio.
The Highboy is a handsome, graceful cab-
inet, self-supporting and with ample room
to contain vour radio receiver. its bat
teries, storage or dry, and all connecting
wires. The Highboy also contains as a huilt
in part the famous Jewett Superspeaker.
It therefore becomes a complete radio unit,
transforming your radio equipment from a
group of separate and more or less unsightly

www americanradiohistorv com

units into a single piece of fine furniture.
The Superspeaker Highboy can be obtained
in African mahogany or in American wal-
nut.

Teroidal Radio Frequency
Transformer

HIS new coil, manufactured by the
Re.chman Company, is radically differ-
ent from what we expect in a transformer.
Used as a coupler in any kind of a radio
receiving circuit, 1t will improve the circnit

=
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e

e

g
§
&

D

and it is a decided advance in the science
of radio reception. The coil is the result
of lengthy laboratory work. The mechani-
cal field is entirely confined and the coil
iselt will not pick up any stray signals—
only the desired energy brought in through
the antenna system. lIts staggered winding
greatly reduces its distributed capacity and
it is extremely low in its losses.

Kellogg Symphony Reproducer
T HE principle of this new reproducer is

two-fold. The contour of the horn it-
self is one of the features. But the mag-
netic unit of the reproducer is the secret

wherein it excels. This unit is adjustable
to any set, gauged upon the “output require-
ments” of that particular set. The improved
results are instantly noticeable,

The Symphony is shaped acoustically cor-
rect, and it is made of neutral material
which neither accentuates the sound waves
by vibration, nor absorbs or dulls them,
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Balancing Systems

(Continued from page 45)
to that from 2, the latter force will be
eliminated and the force from 1 will
affect the receiver. If the force from
3 is not quite equal to 2, the latter will
not be eliminated entirely ; that is, some
portion of 2 will remain. But this por-
tion of 2 will not now be equal to the
force from coil 1, consequently they
will not balance and the resultant of
these two will act upon the secondary.

Now the force in the antenna at any
instant is the algebraic sum of the sig-
nal and static forces. This can be rep-
resented graphically in figure 9. Here
SL is the signal force, ST the force re-
sulting from a pulse of static, and TT
the algegraic sum of SL and ST. TT
is the form of the energy present in
the antenna. |

The total antenna force may be
broken up and arranged, as in figures
5. 6 and 7, to induce equal and opposite
forces upon the secondary so the re-
ceiver will not be affected. Now if, as
in figure 8, we can disturb or upset this
balance with another. force from 3,
several things can happen depending
upon the form of the force from 3.

If the form of the force from 3 is
the same as the signal force SL (or the
signal force component of the total
force TT) in 2, it will, when opposed |
to 2, balance out the signal force in the
latter coil so only the static force ST
(or static force component of the total
force TT) will remain in coil 2.

This is represented in figure 10.
TT1 is the combined signal plus static
force in coil 1. TT2 is the opposite
signal plus static force in coil 2. SL
is the original signal force present in
coil 3 and which is introduced into coil
2. ST is the resultant of the com-
bination of TT2 and SL. As TT2 is
made up of the signal (SL) plus static
(ST), then when it is opposed by an-
other SL. force, only ST will remain
and ST of course is the static force.

Now in coil 2 there is present only
ST while in coil 1 there is present ST
plus SL or ST in 1 and ST in 2 are
equal and opposite so they balance each
other and only SL, the signal, remains.

This sounds very good thus far, but
unfortunately the inventor has slipped
up on one little detail that renders his
device useless.

The inventor specifies that the signal
energy in coil 3 is to be secured in the
manner shown in figure 11. Here a
vacuum tube amplifier, termed a re-
peater, is coupled to the antenna so that
a replica of the antenna energy is pres-
ent in the coil 3. By suitable coupling
the energy induced in coil 2 from 3 may |
be made exactly opposite and equal to
the energy already in coil 2 by virtue
of its position in the antenna circuit.

In some utterly unexplainable man-
ner the inventor has reasoned that the |

signal force only will be present in coil
3. As a matter of fact the force in coil
3 will be a more or less exact duplicate
of the force in the antenna and the
force present in coils 1 and 2. Conse-
quently the explanation given above
will not hold true because there it was
assumed that only signal force was
present in coil 3. Instead the action
will be like this:

\When the coupling between 3 and 2
is properly adjusted the force from 3
which is TT or static plus signal will
exactly oppose the force TT in2. Asa
result the forces of 3 and 2 will balance
out and only the force of 1 will act
upon the receiver.

But as the force in 1 is TT or signal
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plus static, the static will not be elimin-

ated ; not even diminished from its an-

tenna ratio. The effective forces of

signal and static in the receiver will be

the same as if the coil 1 alonc were

present and coupled to the secondary.
Tne MEAGHER SYSTEM

We make these criticisms only be-
cause we have developed a solution for
the problems of defects set up in each
of these devices.

Our system for a static eliminator is
shown in figure 12, Here two loops
are used. One is set with its plane of
winding at right angles to the direction
of the desired transmitting station: It
therefore picks up a minimum amount
of signal energy. The other loop, pre-

The exclusive features of this
instrument are fully protected
by patents pending.

all B-T products.

developments.

532 So. Canal Street

New—Different—Better

Distinctively Bremer-Tully

The “Better Tuning” Control

The new B-T Tuning Control is of the same sensible de-
sign and mechanical superiority that has characterized

The New B-T Socket sets a new standard for this often
neglected but important part of the set.
name and address to receive circulars on all our latest

BREMER-TULLY MFG. CO.

Hairline Control, Easy Ac-
tion, Simple Mounting.

No side strain or pull on
shaft to wear out bearings
or destroy alignment of
your condenser or coil.

Reads 0 to 100 or 100 to 0,
-settling the argument as

to “clockwise” or “anti-

clockwise” instruments.

Registers dial numbers,
wave lengths, or call letters.

Improves the tuning as well
as appearance of any set.

Send in your

Chicago, Ill.

“Quality Goods for Quality Readers"
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ferable of the same size and shape as
the first, is to be set with its plane of
winding either parallel or at some angle
less than 90 degrees to the plane of di-
rection of the desired transmitring sta-
tion: It therefore picks up a maximum

amount of signal energy. But both
loops being situated close to each
other and, if necessary, with their

planes of windings at some angle less
than 90 degrees to each other, will pick
up static force almost equally well.
When the forces from hoth loops are
properly coupled to the secondary or
receiving set, the static energy will he
balanced out but there will he nothing
or very little 1o oppose the signal force
in the loop which is not at right angles

TUADE MARK

By Pass Condenser
i MED.CAPACITY
f il CONDENSER
1ER
(D!URBAl;lO CORPORATION
NEW YORKU.S.A.
bast

to the transmitting station. This signal
force. minus static, will predominate
and act upon the receiver.

Because the loops may be placed
close to each other and because they
may have the same dimensions and
other characteristics, the static form in
one loop, as well as the signal forms,
should be an almost exact duplicate of
the static force in the other loop. This
means they will halance out perfectly.

Analysis shows that directional
pulses of either static or signal forces
will affect the receiver only from an arc
of about 20 degrees; that is, if there is
such a thing as sharply directional
static it will, for a given setting of the
loops, cause an excess of static in one

By-Pass Condensers do a double

job.

They filter the fluctuating

“B” battery current. They provide
a free bath for the radio frequency
currents around the high internal

resistance “B” battery.

The first function tends to remove
disturbing noises—the second in-
efficiency by
losses and properly routing the

creases

available energy.

The tone quality of every set will
be greater in strength—purer—
smoother—with a By-Pass Con-

denser,

External connections
for the By-Pass Con-
denser may be made
by connecting it
from the minus “B”

reducing terminal to the plus

| pose.

JuxEe, 1925

loop only when it is coming from a
direction limited to less than 20 of the
possible 360 degrees. This is an elim-
ination of about 95 per cent. If the
directional static is also steady in di-
rection, this percentage can be in-
creased to almost 100 by suitable
manipulation of the loops.

In operation if the loops are fixed
relative to each other at some angle less
than 90 degrees, a desired station will
be heard only when the static-pick-up-
loop is within about 5 degrees of its
proper right angle (to the plane of di-
rection of the transmitter) posifion. In
other words the double loop system is
also of value for eliminating interfer-
ence from stations that are separated by
some arc greater than 10 degrees; the
receiver location as axis.

There are numerous possible ar-
rangements of the loops and of course
other types of directional antennae may
be used provided, however, that the
static in each has practically the same
form,

Ome of the simplest modifications is
shown in figure.13. Here the loops are
connected in parallel so their forces op-
The static forces being prac-
tically equal, will balance out and the
signal force in the one loop will pre-
dominate and act upon the receiver.

It is necessary in using the loops to
overcome the capacitive antenna pick-
up effect of the loops by making the

| capacity from one side of the loop to

ground equal to the capacity of the
other side to ground.

This may be done with a compensat-
ing or balancing condenser as shown
in figure 14. Here RC represents the
residual capacitance coupling between
the set and the ground. This capacity
is generally greatest on the filament
side hecause of the size and position of
the filament and plate batteries.

To-balance RC a compensating con-
denser CC is connected from the grid

| to ground. CC must be adjusted equal

Dubilier

CONDENSER AND RADIO CORPORATION
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to RC.  When this condition is attained
there will be no difference in signal
strength when the loop is revolved 180
degrees from a given setting. This is
because the capacitive pick-up or an-
tenna effect of the loop is eliminated ;
this energy cannot then aid or oppose
the energy picked up by the loop proper
as its phase is reversed in moving the
loop 180 degrees. That is when the
capacity to ground is not balanced, a
certain amount of energy is picked up
that remains constant in phase no mat-
ter how the loop is rotated. This energy
will aid the energy picked up by the
loop when the phases are alike and will
oppose the energy when the phases are
not alike.

If the loops are close together the
shielding and inductive effects of one
loop upon the other will balance out in

| most cases.

£
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Radio Telephony
(Continued from page 35)

handled and maintained by operators
trained to the work. Today the radio
engineer must he a composite of radio
apparatus expert, telephone apparatus
expert, musician, artist, furniture de-
signer, economist, and on occasion sev-
eral other things as well.

The most serious problem in broad-
casting today is that of finding a suf- |
ficient number of channels in the ether
to accommodate all those stations which |
desire to broadcast. It is obvious that,

‘B’ BATTERIES

Why Fuss with
“B” Batteries?

The Rhamstine* “B” RECTIFIER de-
livers a steady, dependable tlow of current
for your B-voltage, free from the snap and
crackle sometimes thought to be static that
results from chemical action in the cells, the
annoyance of weak signals due to rundown
batteries—and gives you reception so smooth
and clear that it sounds as though music
comes in on “greased wires.”

-~
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no matter how important broadcasting * into any electric ligl iveri

h - ght socket delivering 110
may be, there are other radio services RHAMSTINE volts (;\C 60 SOCycleS- lléange ?f detector vi>lt-
which are entitled to channels in the w A% age 0 to 50; amplifier voltage 0 to 110.
air. Marine service, transoceanic com- Operates efficiently on any type of tube set;

_ has no hum, no distortion, no acid, and can-
UFIER not possibly burn your tubes.

. C . Ly
munication, and government service RE ] H

are essential branches entitled to com- FIVE DAY TRIAL

munication channels. Much study.has | m“ﬂ Use the Rhamstine* “B" RECTIFIER on your

been given to the problem Of assign- Divgs o wlecuric Jight Sadies (éwen sclt tundclr you.rt local v:onditionsl folr five_days.
. ee what volume i1t gives you on tat. —

ment of chann‘els or wave lengths to | Onl what silky smooth reception you xcto_c:n, DX thren

all these services, and it has been y g0’ pore. s m:l‘:in::;" fs:r"sri'ﬁd-}::fm':‘ d?f o

worked out as best for present condi- $ (l;hamstinc' widll refund your money in full. Mail
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tions that broadcasting should be done 2 5 ' J"p '.‘r:l(a)ys RHAMSTINE

in the frequency band of 550 kilocycles : : *
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to 1,350 kilocycles, corresponding to v J. Thos. Rhamstine®, )
‘ wave lengths of about 550 to 220 me- Dealer’s Note : 5°“s£'d“'m°‘;‘"’y’;‘i‘.‘.°'..‘,’;5”;{'52‘;‘,';,“ b
. . . " - R
ters. A radio telephone station does This is the most efficient, fast- 1 C.'0. D. subject to inspection, at $25. It isydistxl'ﬁcflsys
. est moving source of B-power on ¥ understood that if I am not entirel tisfied, I will
not operate on a single frequency, but the market. Our Detroit dealer, U, [refuee: tAvdin S| daye amd receive o toMind of the
requires a band of frequencies, the o T e 1ot deor ! full purchase price.
width of which depends upon the qual- g;:’sr’?ts“iou before someone else ! Name.....
ity of the station. A station cannot be ’ U Address.c ooissersmnmrassdmannyosars s sans
considered good in present practice | —= =

unless it occupies a band of frequencie? == i
' about 10 kilocycles wide and some o w— i
I the very best ystations are capable of E_ D> —J V00008000000 —» J
using efficiently and justifiably a band | = ' ' —
nearly 20 kilocycles wide. It is obvi- ) o
it e saton requires s e || GOMcerning Summer Reception
| nel 10 kilocycles wide there cannot be |
. accommodation for more than 80 sta-
tions in simultaneous non-interfering
operation. Since over 500 stations are |
now operating in this country, it is
obvious that the problem of assigning
frequencies to them is not simple, to
put it mildly. Attempts have been
made to assign the same frequency
band to two or more stations separated
by large distances. This scheme is
not successful, however, because very
1 great interference exists despite great
distance between the stations. Such an
arrangement results in very large areas
of reception wherein satisfactory sig-
nals cannot be received from either
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ing station absolutely constant except
with special apparatus and highly
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cvcles apart it 1s readily possible for
two stations to drift so close together
that they are on practically the same
frequency, which causes interference
in all regions where both stations can
be heard. The situation today, there-
fore, is that many more stations exist
than can be accommodated without in-
terference under any scheme which
could be proposed, and the degree of
interference which exists is very seri-
ous. It is found by field observations

that in practically every part ofi the
country approximately 50 per cent. of
the stations which can be heard in that
section cannot be listened to enjoyably
and therefore do not give service, be-
cause of interference from other sia-

tions on practically the same frequency.
It has been the hope of those interested
in the healthy growth of broadcasting
thar many of the present broadcasting
stations would be discontinued, and that
only the better class of stations would
continue, so that a separate channel
might be given to each such station to
the total number of 70 or 80 stations.
This has not come about up to the
present time, and, as stated before, the
present situation of interference be-
Tween stations is very serious.
Everyone is familiar with the gen-
eral nature of broadcast service and the
sort of programs and events which are
covered by broadcasting. It should be
appreciated that the activities of the
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speaker, the first essential is tone quality

next volume—then design.
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modern broadcasting station are not
confined to performances in its studios,
but that it often broadcasts events tak-
ing place anywhere in the same city
or often in far distant cities. This, of
course, adds to the usefulness of broad-
casting service enormously, but also.
adds to the complexity and difficulty
of the technical requirements. Wire
telephony for the transmission of
speech communication requires a cer-
tain degree of faithfulness of transmis-
sion which is not as high as that re-
quired for broadcasting. A telephone
line can be made as good as it is de-
sired to have it, but the cost of high
quality is such that it is not economical
to provide a higher quality of trans-
nussion than is necessary to meet the
demands of the service. Therefore,

| while the wire telephone network of the

country has been arranged to give the
quality consistent with economcal op-
eration, broadcasting wire networks re-
quire better transmission than does
ordinary wire telephony and special
broadcasting networks have been ar-
ranged. By means of such networks.
it is possible to cover a large part of
the country simultaneously through
several stations, and this possibility of
broadcasting is bound to grow in use-
fulness.

The transmitting apparatus used in
broadcasting stations has been improved
greatly since broadcasting began. A
broadcast transmitting station may be
considered to have four parts, the wire
network used for connection of the
station to the source of the program,
the audio frequency apparatus includ-
ing the “pick-up” or microphone de-
vice, the radio frequency apparatus,
and the antenna system. The first of
these has already been mentioned, that
is, the wire network, and its importance
1s enlarging the field of usefulness and
variety of program of the station indi-
cated. The audio frequency part of
the transmitter is largely responsible
for the “quality” of transmission from
a station, and a great deal of research
work is being carried on in the effort
to improve this part of the system.
To appreciate this problem, one must
understand that we are attempting to
duplicate exactly the transmitters and
receivers which nature has given us,
that is, our voices and ears. The hu-
man voice, and the musical instru-
ments which we have invented to fit
our senses, cover a tremendous range
of tonal pitch, or frequency. This
range is, approximately, from 30 to
10,000 cvcles per second. The funda-
mental tones of a bass voice, and the
low notes of an organ, are at one end
of this scale, and the overtones of the
voice and various instruments reach
the other end. If the lower frequen-
cies are not correctly picked up and
transmitted, the piano soynds “tinny,”
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the baritone voice becomes a tenor, and
the speaking voice, while quite intelli-
gible, sounds thin and unnatural. On
the other hand, if the higher fyequen-
cies are not trans1mtted the violin
sounds like a flute, orchestras give a
jumbled and incomplete impression,
and the voice, particularly if feminine,
sounds muffled and indistinct.

In addition to frequency range, there
is another characteristic of sound
transmission which is important. The
ear is capable of hearing and evaluat-
ing an extremely great range of loud-
ness of sounds. One can hear and un-
derstand a faint whisper and also an
almost deafening shout. Tt is not easy
to obtain devices for the conversion
and amplification of sound power to
electrical power of the necessary mag-
nitude, which will reproduce all of the
original tones and also preserve their
relative loudness. It is interesting to
note that the power of the human voice,
in loud speech or song, is about one
one-hundredth of one-millionth of one
watt. Since the power of the average
hroadcasting station is about 500 watts,
the amplification of power by the sta-
tion from the original sound to the an-
tenna power is about fifty billion times!

The solution of these problems at
present is in the development of high
grade microphones and high quality
vacuum tube amplifiers. Microphones
used for broadcasting have many fea-
tures not foynd in the ordinary ones
used for wire telephony, and several
new and special types have been de-
veloped for this use. The design of
the amplifiers which amplify the
microphone output up to values high
enough to modulate the radio fre-
quency power tubes has to be carried
out with the best technique in many de-
This part of the system has most
effect in determining the quality of the
signals sent out by the station, and it
is in this part that many broadcasting
stations of today are, unfortunately,
more or less dehicient. The best sta-
tions of today are highly developed in
this respect, but there is still room for
improvement, - particularly in micro-
phones, and much work 1s being done
which should improve the stations of
the future.

The radio frequency part of the
transniitting station, and the antenna
system, are determined largely by the
value of the power which the station
is to radiate. In this respect, broad-
cast stations have been unfortunate in
having had too much influence from
the design of transmitters used in other
radio services under totally different
conditions and requirements. The radio
telegraph transmitters in use before
the time of broadcasting used powers
of one-half to one kilowatt for marine
service, which was the largest and most
important service in operation. When
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the need for broadcast transmitters
arose it was natural to provide trans-
mitters of the same power, in lieu of
definitely known requirements for any-
thing different, and this was done. It
is apparent now, however, that this was
a mistake, and that much higher powers
should be used for good broadcasting
stations. This i1s true because broad-
casting differs from communication
traffic in one respect which depends
solely upon power. In communication
service a very considerable amount of
interference noise from other stations,
from “static,” and from electrical dis-
turbances of various man-made sources
can be tolerated. Also, such stations

can usually be located where condi-
tions are favorable. In broadcast re-
ception even a slight degree of inter-
fering noise from any of these sources
reduces the value of the reception con-
siderably. In other words, good broad-
cast service requires that the ratio of
strength of the desired signal to the
strength of interfering noises on the
same wave length shall be large. Good
service. is often defined quantitatively
at present as that where interfering
noise—or background noise—is no
louder relative to the signal than the
phonograph needle scratch is to phono-
graph reproduced sounds. It is im-
portant to note that this factor is al-
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most entirely independent of the qual-
ity of the receiver used—it is the ratio
of signal strength to noise strength
which must be large to permit good
service.

The good service range of broadcast-
ing stations having one-half kilowatt
power, as most of the present day sta-
tions do, is approximately twenty-five
miles, considering year-round condi-
tions. Such stations often can be
heard over hundreds of miles, and
sometimes thousands of miles, but the
dependable service range must be de-
fined as that over which good clean sig-
nals can be had at any time of day,
night, or year. Siuce such a range of
transmission means that stations can
cover only a very small area each, it
has come about that broadcast listeners
are compelled to try to receive at
greater distances, and of course obtain
weak signals. It is therefore very de-
sirable to increase the strength of sig-
nals which are given to listeners at
reasonable distances from the stations,
and the only way in which this can be
accomplished is by increased power at
the transmitting station. This move-
ment has begun, and there are now in
operation in this country, or shortly
will be, nearly twenty-five stations hav-
ing power of five kilowatts. This will
afford considerable improvement over
present conditions, but the final devel-
opment will undoubtedly be the use of
still higher powers, so that receivers
even at distances of perhaps 200 or
300 miles, may be supplied with. sig-
nals strong enough to dominate static
and all the man-made electrical disturb-
ances such as elevator motors, trolley
cars, etc, which exist and must con-
tinue to exist. Such stations should
be located a sufficient distance from

| centers of population, so that persons

in those centers will be able to receive
from other stations when they desire,
but this can, of course, be done readily

| and without any disadvantage.

Radio Rose
(Continued from page 37)
comes the most marvelous of all dollies,
“Radio Rose.”

Rose, as many have seen from her
pictures is a very good-looking young
lady much after the style of her own
creator, boasting blonde hair, brown
eyes and pink cheeks. Front view she
is a very proper young person, but part
her dress at the back and behold! we
have a radio control board. Lay your
ear against her little chest and instead
of a heart you will find a loud speaker.
That is how it comes about that “Radio
Rose” can receive and broadcast, both
as she is doing in her picture. Her
skull is a loud speaking unit carefully
packed in cotton-wool, so that she can-
not get a cold in her head when oper-
ated outdoors in winter. When she sits
in front of a microphone she can send
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¥ have her, energetic, optimistic, not at
all conceited, devoted to her mother, o ! T
who is as blonde and young looking as
she is, crazy about her gray and white

cat, Chickadee, and of the type who
will always remain young because of 5
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and how we give 1,000 mile receiving set FREE. Don’t

miss this big offer— ACT. Write now for big free book.
Radlo Association of America

4513 Ravenswood Ave., Dept. 3-6 Chicago

a radio license. THE OMNIGRAPH has been
successfully adopted by the leading Universities,
Colleges and Radlo Schools.
Send for FREE Catalog deseribing three models.
00 IT TODAY.
THE OMNIGRAPH MFG. CO.
16B Hudson St. New York City

If you own a Radio Phone set and don’t know the code—you are missing most of the fun
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WHOLESALE DISTRIBUTORS
FOR

@ Radiolas -+ Radiotrons

Radio Corporation of America
Sales Depe.. Suire 2006: 233 Broadway, New York

Districe Sales Offices:

433 California St., San Francisco, Cal.

N R

10 South LaSaile St., Chicago, II!.

1LLINOIS NEW YORK
TUSCOLA RADIO SUPPLY TINIES APPLIANCE CO.,, Inc.
STATION

Approved Radio Merchandise

Dependable Radio Apparatus W holesale Only
TUSCOLA ILLINOIS 33 WEST 60th ST. NEW YORK
MAINE PENNSYLVANIA

[ATLANTIC RADIO CO. Ine. | [— -
D! HOMMEL&CO
LUDWIGHOMMEL&CO

WHOLESALES 100% THROUGH
DEALERS ONLY

WRITE FOR HOMMEL'S ENCYCLOPEDIA

2t TEMPLE ST., PORTLAND, ME OF RADIO APPARATUS 156-E

MASSACHUSETTS
F. D PITTS CO. Ine.| | PENN ELECTRICAL
i ENGINEERING CO,

R ad.or Wholesale

Westinghouse Agent Jobbers

SCRANTON, PA.

219 Columbus Ave. Boston, Mass.

ATEANTIC RADIO €O Ine- || THE PHILADELPHIA ELECTRIC

COMPANY SUPPLY DEPT.

130-32 So. Eleventh St.
Philadelphia

Complete Service

727 Boylston St. Boston, Mass.

NEW YORK

CONTINENTAL RADIO
AND ELECTRIC CORP'N
New York's Leading Radio House

15 WARREN STREET
NEW YORK

WEST VIRGINIA

CHARLESTONELECTRICAL |
SUPPLY CO.

Complete Service

CHARLESTON, WEST VIRGINIA

MAGAZINE

| ALaboratory

3 Produ
'S! |

~BAKELITE
RADIO PANELS

SPAULDING FIBRE COMPANY INC.
TONAWANDA  N.Y,

Battery
y Chargers
The Charger With
Ten Points of Superiority

Mfgd. by Valley Electric Co.,
St.‘LouiGy. Mo.e Sold by
Radio Decalers Everywhere.

or @I@PESCFNT
=Y LAVIZE
£ RESIETANCES

"Yor Distorcionless Amplificacion
12,000, 48.000. 50,000, 100,000 Ohms, List
y $1.50 each. Special Stzes $2.50 each. . Dealers

write for discounts.  When Better Resistances
are made they will be Crescents.

Crescent Radio Supply Co_,1-3-5 Liberty St., Jamaica, N.Y

Price

$1.50

THE IDEAL RADIO
RHEOSTAT

Migd. by Marshall Electric Ce.,
3239 Locust Boul.. St. Leuis. Me,

“Quality Goods for Quality Readers"

Marshall-stat

P
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| mitter by means of a flexible shielded
lead.

All this equipment is mounted in an
especially built truck body five feet
wide, nine feet long and six feet high
inside, solidly built to withstand the
Jar and movement of the truck in
motion. It was found necessary to
support all the equipment in the truck
on thick cushions of felt, so that the
jar of traveling would not injure the
transmitting tubes and metering equip-
ment.

I have mentioned this set as a relay
transmitter and it may be of interest
to know just how it is operated in the
process of hroadcasting a program.
The truck is taken to the spot from
which it is desired to broadcast and
here the power lead is run in and at-
tached to the city power mains, the
antenna and counterpoise are erected
and the microphone or speech lead is
run into the building or the platform.
The set is now ready for operation, this
preparation taking about fifteen min-
utes. The program is now put on the
air on 53 meters. At KDKA a special
short wave receiver is used to receive
the signal, which is then amplified and
put into the regular transmitter at
KDKA and broadcast on 309 meters.

During the time that this short wave
transmitter was in the stage of develop-
ment and test, some very interesting
data was obtained. The set was de-
signed so that a range of wavelengths
could be tried out, and tests were made
on both 33 and 70 meters, besides the
regular 53-meter wave. Short waves,
though capable of greater attenuation
than longer waves, are more easily ab-
sorbed by objects near the transmitter.
It is thought that steel in the structure
of the buildings forms a circuit nearly
in tune with the transmitted wave.
This tuned circuit absorbs the energy
from the transmitter. At one place,
where the set was tried out, the tin
gutter pipe system on a nearby build-
ing seemed to affect the set, and to ob-
tain good operation, it was necessary
to move the truck some distance away.
At another place the truck was placed
in the courtyard of a large church,
with the church structure surrounding

| the truck on two sides and standing be-
| tween the truck and the receiver at

KDKA. Tt was necessary to move the
truck to the other side of the church
and some distance from it to get suit-
able operation.

For the Love of Mike
(Continued from page 11)

feverishly tune in on something or
nothing, take on a far away, rapt ex-
pression and listen to most anything—
or nothing at all. A Maxim silencer
couldn’t be more effective. The family
argument goes on in an undertone, or

ceases, newspapers are manipulated
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LOW LOSS

R. F. AMPLIFIER

This low loss tuned R.F. amplifier can be
placed before any receiver .employing a three
circuit tuner.

More Selectivity—Consistent DX Reception

t 5
wise occur.

carefully, and magazine pages are Il
quietly turned. A lapse on the part of |
any member may be brought up short
by a lifted hand denoting “hark,” a
frown registering annoyance, or a per-
emptory “shush.” And I believe that
I am safe in saying that this is the one
and only time you can shush the family |
and “get away” with it.

This same radio receiver is very
often a hostess’ life saver. When some
chronic bore drops in for a conversa-
tionally hopeless visit, at the end-of say
fifteen minutes she may, with pro-
priety, blithely trip over to the radio
and the day is saved. Or when a party l
is in full swing and it happens that two
constitutionally and temperamentally |
opposed guests land at the same table,
a little timely jazz from Chicago may
offset most anything that might other-
That same Chicago jazz
may furnish free music to those few

WIRELESS AGE —THE RADIO MAGAZINE

S. S. Santa Teresa of the
Grace Line. The Radio Op-
erators are graduates of ghc
Radio Institute of America.

RADIO —

The Career
for You!

Sailing on ocean steamers—
with good pay and excellent
quarters—at liberty when-
ever the ship is in port—big
opportunity for advance-
ment along a score of dif-

Completely wired on & 7° x 6” pancl. Very | | restless guests who forever want to ferent lines: all these help
easily connected to your present set. dance-—their enthusiasm always being to make radio operating a
The unit may be purchased mlone and con- | | in inverse ratio to the size of the lucrative and highly re-

sists of the low loss

variable condenser.

special low loss R.F. coil, socket and mount-

ing frame.

REL Low Loss R.F. Amplifier .
REL Low Loss R.F. Unit, only

Write for Circular.

....$13.50

9.00

RADIO ENGINEERING LABORATORIES

“Builders of the Lopez Low Loss Tuner.”

1f your deale? cannol' supply you write to us direct

29 Thames Street -

New York, N. Y.

You Save 5 %

World Battery owners ‘‘tell
their friends.”’ “That's our best
proof of perfermance. Send your

atories, Popular
Science Insti-
tui Stand-

apartment in which they are being
entertained.

Dinner music from a local hotel,

| wafted into a newlywed’s dining-room,

| merry chase these days.

may keep the attention from
scorched potatoes or cause hubby to
forget to urge a third dish of exhausted
ice cream on the man he brought home,
unannounced, to dinner.

“Mike” is leading Dan Cupid a
Just think of
the soulful tenors he is introducing to

| susceptible listening maids, the heart

stirring violinists he casts to the four
winds, the romantic heroes he sends out
upon the ether waves to unknown ports
—not to mention those Gamby and
Doug matches he makes right in his
studios.

Given time, radio should do much to
curb divorce by keeping the combatants
at home and out of mischief. And as
soon as radio-photography reaches the
state of perfection when one can see
the chorus as well as hear the music
from The Follies, “until death do us
part” will be in much wider use than
1t is today.

There are many other services that

shut-in’s window, and everyone’s
broader education.

the |

spected profession.

Thorough Training Essential

for Success

Only skilled men can suc-
ceed in radio. But with the
course of instruction offer-
ed by the Radio Institute
of America, success depends
only on your own applica-
tion to study. Have vyou
perseverence! Can vou
stick? Then follow the foot-
steps of 7,000 successful
Radio Institute graduates.

Study Radjo In Spare Time

Even though employed at
present you can qualify for
your U. S. Government
Commercial Radio License
in a few months of study
in your home. Because
Radio Institute is conduct-
ed by the Radio Corpora-
tion of America, you are as-
sured of a thorough course
that embraces every phase
of modern radio. Mail the

World 6-Volit Storage Batteries 'y o
aro famous for thelr guaraniced Apfil;?:;da:nd the radio performs, I have elaborated coupon nove for more infop-
years of Successful Manufacturc | Standard by on only a few. We must not forget mation about our special
You save 80% and geta | e ¥ that it is the invalid’s stage, the con- | Home Study Course.
2-Year Guarantee Bond | including Radio valescent’s tonic, the blind’s light, the |

In Writing News bor- :

Radio Insvitute of America

(formerly Marconi Institute)

der in today. ds, P 1 . o 5 . A
e N ADIO BATTERI - Tz&d’}o EE‘L'.‘,:;T Each individual has his or her own Established in 1909
- Al Ten” g s W .26 | atories, . . . . . | P o
Y ot e e 81 2 Broa demstp el ideas for improving its service. The | 326 Broadway New York City
EVol 140 Amperea . ¢ 1L 1610 | oratories and

AUTO Lefax, Inc. housewives would welcome more day- | [~~~ — =~ CUT HERE— — — — ——
Sy ibiue L RE time broadcasting t d thei d i i el L S !
12.Voit, 7-Pla s, ‘;mo Solid Rubber time broadcasting to speed théir mend- \ 326 Broadway, New York City
e e Wl ing, dusting and the like, the diligent Pleas= szend me full information about vour

Now Standard
Wui?menton all

orld Storage
Batteries. o

more leakage or
breakage of jars }

Home Study Course of radio Instruction.

we will ship day order is received,
by Express C. D.. subject to
your examination on arrival.
Extra Offer: 6% discount for
cash in full with order. Buy now
and get a guarantecd battery at

added book re-
still more jazz
“tired business \

readers would revel in
views, the flappers in
and beauty hints, the

D I am interested in the complete course In-
cluding code instruction.

I am interested in the technical course

|
I
!
|
I
|
|
!
I

- e g - = ———

W%auvingwyoui;A B Cg;m;\t:;of 0X. man” in even lighter entertainments, without code instruction.

WORLD TTE D,

1219S.Wabash Ave., Dept. 27 Chicago, IiL. and so on. :::" """"""
ress

So much is in the air for the tuning,
and still more would be there for the |

“Quality Goods for Quality Readers"
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= — |} | asking, that we can’t hope to catch it

all, neither can we afford to miss too EMPIRE
much of it. If we would just put what
we want and what we need on a fifty-

fifty basis we would go a long way s Qiled TUblng

toward making the most of our oppor- ' E 4 ane, Radlp Setst gt &
fos Favnk -~
RA nlo tunities, ,’........””“\ﬁ leng an:l‘l work best—are
: Li;tle mefchanllcal .“Mlkti" ils :1] trultlz pauaied” i feoae
senefactor for he gives absolutely a
‘ A /| | that he gets, and there are precious few MICA INSULATOR Co.
| of us humans who operate on even a 68 Church S, 542 So. Dearborn St.
P

New York Chicago

small percentage of that basis.
Works: Schenectady, N. Y.  2030-F

An lntroduction ’ ! \When “Mike” takes the air the

|
| - whole world’s atune. Interference | —— s ——
after all, is only the raucous swan song ——
| v o & . o
| to Radlo of some ethereal joykiller going steadily GENERAL INSTRUMENT
i down to defeat before the rapid march MULTIPLES
For the Whole Family | | of science. are GUARANTEED to vary no
— —— - more than 2% of rated values—
=~ . o a perfect precision condenser
| = = — = | Recelver NOISCS used where the best is essential
75 Cents Per Set N et el General Instrument
= =— ot the tubes in your set, in turn, noting .
| 4 5 5
{| | whether there is any decrease in noise. Corporatlon .
In Two Volumes—Handy Pocket If the source of trouble is found to Manufacturers of Laboratory Equipment
Size—Leather Bound [] | be outside of the receiver the first 423NB"°Y°"LC CStreet
thing to do is to go over the ground =Lk (20
—— BT

broken and that the connection to

Free to You lead, making sure that the lead is not | = - —— — =

ground is a good one. 15 1B <
We want you to kmow “THE Look the antenna lead-in over care- ING set
WIRELESS AGE” (America’s old- || | fully. In most instances the lead-in TPA e =
est radio magazine) and these ex- wire is of the rubber covered type and turers use
cellent little books. TO GET AC- although the wire may look OK, to all New York
QUAINTED we offer you this outward appearances, still, there may | Con(; mica :
fine little set of books ABSOLUTE- be a break in the wire somewhere with- fixed condensers because they
LY FREE with one year’s subscrip- in this covering and the two ends may improve S?le;:thlty: DX recep-
uon to "THE WIRELESS AGE.” be rubbing together thus causing un- ton, ‘misca quallt.y and re-
$250 A YEAR (Outside U. S, s0c || | desirable receiver noises. duce noise and distortion.

They will do the same in your
set. All capacities 35¢ to 75c¢.

NEW YORK COIL CO.
338 Pearl Streel, New York City

Pacific Coast Representatives

extra). SAVE 75c. | The connection between the lead-in

wire and the antenna should be well
soldered, as otherwise, when cérrosion
occurs, the result is liable to be a poor
electrical connection with subsequent

What's In Them? |

. V?lLUME 1 = || | undesirable noises in the receiver out- MARSHANK SALES COMPANY
An Introduction to Radio . . :
'Radio Telephony ' put circuit, ] : 926 Insurance Bldg. Los Angeles, Calif.
The Various Instruments Used in One cause of interference. external

Radio Transmitting and Receiving c s
Outfits I} | to your installation, may be due to the

VOLUME 2 [| | proximity of power lines which are
supplying 60-cycle alternating current
power to your neighborhood. The |

Technical Terms Explained
How to Set Up Receiving OQutfits
Primer of the Vacuum Tube

How to Set Up Radio Transmitters current flowing through these wires
International Morse Code and | . .
Conventional Signals sets up an appreciable field which

spreads out from the power lines in a
direction at right angles to the direction

. - e
FT YRR ——| fi k’lOZU n Mo
ORDER BLANK ' If your antenna is anywhere near | 0 l I
WIRELESS PRESS, INC.,  Date || | parallel to these power lines, the field |
326 Broadway, New York. I trom them will loop through vour an- |

| renna system, inducing emf’s which
Y

I enclose $........ Enter my subscrip- 2 N T
tiog to (;‘Thc Wireless Age"" for Ione year | will produce an alternatmg current n |
ot 1o Kbl 1 a8, Tetrade: your antenna ground circuit of the
scts for some of my friends at 75c each. same frequency as the current flowing New edition of the complete
NEMERTbn s e 4l b2 spnm s a3 mivm s A o , {1k lthe gower ln:es ‘?111“1 ]the vglue of tl;lns “Radio Atlas” with Maps and
u en 4 1 n . . -
| Sstreet e COITol Wik dopent UpouIthie Lists of Broadcasting Stations
PRESERAS IS L L L e sat nader; strength of the field set up by the 1 he World d
[ Citveo power lines and the degree of coupling 4 over the Worimaw Tegis
' between them and the antenna. Order late edition at once, price
State ‘ | It being impossible to eliminate the only 50c postpaid. See com-
[] New Subscriber [ 1 amnow an || | CRUSE, the logical thing to do is elimi- plete description and FREE
2aH eubactibon nate the effect and that is done quite offer on page 60.
[ A-6-25 easily by reducing the degree of coup- :
—_— = ling between the antenna and the

‘Quality Goods for Quality Readers"

www americanradiohistorv com



www.americanradiohistory.com

JunEg, 1925

power lines. This is done by relocat-
Ing your antenna at right angles to the
lines as shown in figure 1.

An extreme case of this sort is
shown in figure 2 where there are
power lines running at right angles to
each other and one way to minimize
their effect is to put up a two-wire an-
tenna in the direction shown in ﬁgt.lre
2, the two wires of the antenna being
insulated from each other.

Connect the wire farthest from the
source of interference to your receiver
and ground the near wire. The posi-
tion of the antenna thus constructed
serves to minimize the coupling be-
tween the interfering field and the an-
tenna and the grounded wire serves as
a shield for the antenna.

Faulty insulators on power line in-
stallations have been known to cause
very serious intermittent interference.
It is quite difficult to detect interfer-
ence of this sort during the daytime,
by eye, but at night, especially during
damp rainy weather, the faulty insu-
lator may be seen to have an electric
discharge taking place over its surface
or from sharp points thereon.

There is one thing that can be done
immediately in this case and that is to
notify the power company of the
trouble and its location. This is sure
to produce action, as the power com-
panies are only too glad to co-operate
to the fullest extent in all cases where
their lines are causing interference to
radio listeners-in.

If you are not lucky enough to locate
the faulty section of the power line and
therefore cannot proceed to eliminate
the cause you will have to be content
to eliminate the effect.

This interference may be of radio-
frequency and if such is the case it will
tune to one particular point. You can
determine what the frequency is in this
case by noting what broadcast stations
tune at or near the same point. With
this data at hand connect a condenser
across a coil, the values of the conden-
ser and coil being such that the com-
bination will tune to the undesirable
frequency, then insert the combination
in series in the antenna lead-in. When
this trap is tuned to the interfering
frequency, the latter will be eliminated.

If this type of interference is of
audio-frequency, a couple of stages of
radio-frequency amplification ahead of
the detector should solve the problem.

If the elimination is not complete,
connect a high resistance across the
antenna-ground binding posts of such
a value that it will offer a lower re-
sistance to the passage of audio-fre-
quency currents than the input circuit
of the receiver.

This last case only applies in the case
of receiving sets having a tuned input
circuit. In operation, the primary cir-
cuit is tuned to some radio-frequency
and will therefore be way out of tune
for the audio-frequency interference.
Such being the case the input circuit of
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e e SUB - PANEL MOUNTING TYPE
‘ THORDARSONS NOW ON SALRB

They permit. a ncater assembly, the
shortening of leads and the concealing
of wiring—as in factory built sets. Same
ratios — same prices — as standard type
Thordarsons. If dealer cannot supply,
order from us.

MURDOCK
dz AarKN

“Best by competitive
test,” says Zenith

“In the early Fall of 1923 we made num- @

erous experiments of all existing dypes

of transformers and finally adopted Thor- Ml_C_l‘_l!Q_’.‘—N
darsons as the best by competitive test. e
The immediate result was improvement in Deresnadyn

the tone quality of our sets and compara- MALONE LEMON

tive freedom from trouble due to the MASTER RADIO

uniformity of your transformers.

“A radio set is only as good as the trans- P
formers that are used therein. We can,

therefore, truthfully say that the superi- D - s
ority of Zenith sets is due to the superi- J )

ority of Thordarson Transformers. We

congratulate you upon the good product HARTMAN
you are mamifacturing.” AUDIOLA
s T —— ~/r;ng Icuzgr dated Fcbb- EAGL% AND
uper Het Builders ruar, . 1925, written by GLOB
For the “Best 45,- Zenith Radio Corporation,
ggcercm)hmc? .§ﬁ'a':|7‘:.. Chicago. MANY OTHERS

and other leading
authorlties recommend
in highest terms the

UNCONDITIONALLY GUARANTEED

HORDARS

TRANSFORMERS

Standard on majority of quality sets

TYPES AND PRICES: Thordarson ‘‘Super’* Audio Frequency Transformers are to be
had In three ratios: 2-1, $5; 3%-1, $4; 6-1, $1.50. Thordarson Power Amplifying
‘Transformers are $13 the pair. Thordarson Interstage Power Ampllfylng Transformer,
$8. Write for latest hook-up bulletins—free.

THORDARSON, ELECTRIC MANUFACTURING CO.

]plccla S5 € 1895
‘WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Thordarson 2:1 Ratlo
Transformers. Take no
others!

Australian Representatives: Walnart Electric Mfg. Co., Ltd., Sydney.

and Sea

It’s always the operator with a Vibroplex that
gets the job.
Martin’s New and Improved

VIBROPLEX

_Transmits perfect signals at any desired speed and
with the least effort. Easy to lcarn. Makes every
operator a good sender. Used by over 85,000 operators.

Special Large Contacted Vibroplex
Has 3/16 inch contact points to break high 825
urrent without use of relay. Special model..
Agents Wanted—A Money Maker
THE VIBROPLEX CO., Inc.
825 Broadway, N. Y. City
Simply press the lever—the machine does the rest.

On Land

Reglstered Trade Marks
Vibroplex Bug

Lightning Bug

Japanned Base, $17 Nickel-Plated, $19

Pickle Bottle Coils 4re creating a sen- |
sation. Endorsed by radlo editors and engineers.

They are unexcelled and Derfect in performance. |

Hook-up and full stze panel layout FREE with

each set.. For the ROBERTS Circult (SB.50);|

Buperdyne, ($8); Threo Clrcuit ($6) !

At your dealers or direct

EASTERN COIL CORP.

warren St., Dept. W. A, New York Clity

The MOZART GRAND CO.
Manufacturing fine

Radio Reproducing Apparatus

at 235-49 Elizabeth Ave.
Newark, N. J. U. S. A.

~
~

“Quality Goods for Quality Readers'’
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HERE FOR
RED STRIPE

LOOKJ
THE

Used by the United States Navy and Signal
Corps for over nine years, Dilecto is the
strongest. safest radio panel that can be nade.
Look for the identifying “Red Stripe”
that sets apart Dilecto from its imitators.
THE CONTINENTAL FIBRE CO.
Factory: NEwark, DELAwarg
Service on Dilecto, also Conter, Conite
and Vulcenized Fibre, from
NEW YORK RAN FRANCISCO

250 Park Ave. 75 Fremont St,
CHICAGO SEATTLE

Wrigley Rldg 1041 6th Ave., So.
PITTSBRURGH LO8 ANGELES

Farmers Rank Bildg 307 So. WAL St
Offices and Agents Throughout the World

Ditecto

(distinguished by its red stripe)

/I/éeliable.

Audio and Radio Frequency
Amplifying(Push-Pull)—Intermediate
Frequency.

Largest Selling Transformers in the World

Power

the receiver will offer a higher resist-
ance to the interfering current than the
resistance unit across the antenna-
ground terminals. At the same time
the resistance unit should not he of a
low enough value to shunt any appreci-
able amount of radio-frequency energy
to ground.

STATEMENT OF THE OVW\'ERS{‘:{_}_P, MAN- 1

AGEMENT, CIRCULATION, A
QUIRED BY THE ACT OF CONGRESS
AUGUST 24, 1912
Of \ireLEss AGE published monthly at New
York, N. Y., for April I, 1925,
State of New York }s!~
County of New York

Refore me, a Notary Public in and for the State
and county aforesaid, personally appeared H. H.
Reber, who, having been duly sworn according to
law., deposes and says that he is the Business
Manager of the \WIkELESs AGE and that the fol-
lowing is, to the best of his knowledge and belief,
a true statement of tle ownership, management
(and if a daily paper, the circulation), etc., of the
aforesaid publication for the date shown in the
above caption, required by the Act of August 24
1912, embodied in section 411, Postal Laws an
Regulations, printed on the reverse of this form,
to wit:

RE-
OF

1. That the names and addsesses of the publisher,
editor. managing editor, and business nanagers
are

Publisher, \Vireless Press, Inc., 326 Broadway,
New York City.

Editor, None.

Managing Editor, C. S, Anderson, 326 Broad-
way, New York City.

Business Manager, H. H. Reber, 326 Broadway,
New York City.

That the owner is: (If the publication is
owned by an individual his name and address, or
if owned by more than one individual the name
and address of each, should be given below: if
the publication 1s owned by a corporation the

name of the corporation and the names and ad. |

dresses of the stockholders owning or holding one
per cent.
should be given.)

C Wireless Press. Inc., 326 Broadway, New York
ity

Radio Corporation of America (owning all the
stock of the Wireless Press), 233 Broadway, New
York City.

The names and addresses of the stockholders of
the Radio Corporation of America owning or hold-
ing 1 per cent. or more of the total amount of its
stock are as follows: General Electric Co., 120
Broadway, N. Y. C.; General Electric Employee
Securities Assn.. Schenectady, N. Y., International
Radio Telegraph Co., 150 Broadway, N. Y. C.:
Herman F. l’Bnetz. 150 Broadway, N. Y. C.: Robert
A. Anderson, 16 Wall St, N. Y. C.: United Fruit
Co., 131 State St., Boston, Mass.; Arthur E. Braun
and Geo. C. Moore, Executors.

3. That the known bondholders, mortgagees, and
other security holders owning or holding 1 per cent.
or more of total amount of bonds, mortgages, or
other securities are: (If there are none, so state.)

Of last will and testament of Thomas H. Giyen
deceased. Pittsburgh, Pa., None.

4. That the two paragraphs next above, giving
the nanes of the owners, stockholders, and security
holders, if any, contain not only the list of stock-
holders and security holders as they appear upon
the books of the company but also, in cases where
the stockholder or security holder appears upon the
books of the company as trustee or in any other
fiduciary relation, the name of the person or cor-
poration for whom such trustee is acting, is given;
also that the said two paragraphs contain state.
ments embracing affiant’s full knowledge and belief
as to the circumstances and conditions under which
stockholders and sccurity holders who do not ap-
vear upon the books of the company as trustees,
hold stock and securities in a capacity other than
that of a bona fide owner; and this affiant has no
reason to believe that any other person, associa-
tion, or corporation has any interest direct or in-
direct in the said stock, bonds, or other securities
than as so stated by him.

5. That the average number of copies of each
issue of this publication sold or distributed, through
the mails or otherwise, to paid subscribers during
tiie six months preceding the date shown above
is v b4 od SR aAt B Th (This informa-
tion is required from daily publications only.)

H. H. REBER,
Business Manager.

Sworn to and subscribed before me this 18th
day of March, 1925.
M. H. PAYNE,
Notary Public.

SEAL.]
My commission expires March 30th, 1926.)

‘Quality Goods for Quality Readers’
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or more of the total amount of stock |

OZARKA, INC

JunE, 1925

THE T
< Antennal’““"e
HEPLAES B TriE ACRIAL
IMPROVES RECEPTION
Glves wonderful results with any
_radio set.  Not attached to, but mere-
ly ‘placed under the telephone. Price One
Dollar.  Complete with insulated wire
and simple instructions. At Your Deal-
er or Malled C.0.D. on 3 days approval.

Antennaphone Co., 90 West St., N. Y. C.

Small Ads of Big Interest

80 cents a line. Payable in advance.
Minimum space 7 lines,

AGENTS—WRITE FOR FREE SAMPLES.
Sell Madison ‘‘Better-Made” Shirts for large
Manufacturer direct to wearer. No capital or
experience required. Many earn $100 weekly
and bonus. MADISON MFGRS., 501 Broad-
way, New York.

MOTORS—New G. E. '%-HP., $12.50; %-HP.,
$28.50: 1:11P., $45.  GENERATORS-—Radio
Transmission 500\ $28.50 DBattery Chargers-
Farm Liehting Generators all sizes. Lathes—
Drill Presses. New Catalog. MOTOR

SPECIALTIES CO.. Crafton., Penna.

MAKE 3100 WEEKLY 1In Spare Time. Sell
what the public wants—Ilong distance radio recejv-
ing sets. Two sales weekly pays $100 profit. No
big investment, no canvassing. Sharpe of Colo-
rado made $955 in one month. Representatives
wanted at once. This plan is sweeping the coun-
try—write today before your county is gone.

-+ 854 Washington Blvd., Chicago.

RADIO APPLAUSE CARDS special designed—
all fans like then. Send today $1.00 for 100
cards. ample upon request. PENN DE
BARTHE, Designer and Illustrator, 929 Chest-
nut S$t., Philadelphia. Pa.

|

he Five Tube
Set which
startled
the World !

HASTERPIES

The Greatest Value
Ever Offered in A
Radio Receiving Set

At all dealers/

FROST-RADIO
MUSETTE

Phonograph Attachment

CONVERTS your
present phono-
graph into loud
speaker. Pure. clear
tone, and faithful
reproduction of voice
and music insured.
Order from your
dealer.

MEMBEQ
List priee. com-

rlete with cord as $550
shown. ... —

HERBERT H. FROST, Inc.

314-324 WEST SUPERIOR STREET, CHICAGO

New York City Claveland Kansas City Loa Angeles
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RADIO

Storage “B’” Battery
Lasts Indefinitelv—Pays for Itself

and performance unheard of before. Recharged

ligible lt’:;st Approved and listed as Standard by

dio Aulhormc- including Pop, Radio Laborateries. I'op.

il Bl R W ROt T B
3

nutitations. | Equipped wlth o eary’ Gines are. Hkvs,

l’wme plates, Order yourn Ioday = L M Y o
grum
SEND NO MONEY 5’ snd e wil s day
ord, xtra Of1 4 b It ties in neries volts
.fﬂ“ T aiar examiping baticren. | B per cent discount for
with order. Mail your or cr r\ow

WORLD BATTERY COMPANY

WIRELESS AGE —THE RADIO MAGAZINE

Advertisers’ Index

All-Amefican Radle Corp. ‘ - . 58
Allen-Bradley Co seseen 3
American Electric Co. .. ¥ T =9
Antennaphone Co.. The ‘ 55
Bel-Canto Mfg. Co. 50
Brandes. C.. Inc 56
Bremer-Tully Mfg. Co. N - ez 47
Burgess Battery Company " 51

Continental Fibre Co.. The 58
Crescent Radio Supply Co. ' 1 ]
Crosley Radio Corp.. The .Third Cover

1219 So. Wabash Ave., Dept. 79 Ch .
‘Makers of the Famous Worid Radio**A** Storage
Prices; 6-volt, mo Amp. 8 120 Am; tu 25; ua Amy 15.00.

it equipped with Solid

World = #&

STORAGE BATTERIES RARIQ
HORA=WEAE 2 WER=WJS = KILi 7 KGO ZRFAF=WIY KOP)

BUILD RADIO SETS

Many fans are earning money building our
high grade Super-Selector set. We provide
apparatus, blue prints and expert advice.
Very profitable. Address:

THE LANGBEIN-KAUFMAN RADIO CO.
{Dept. Y) 511 Chapel St.,

New Haven, Conn.

The **Self-Adjusting”
Rheostat

Astheheart controls the flow of blood through the
body, s> AMPERITE, the self-adjusting rheostat,
controls the flow of current through the tubes—
automatically—never allowing too much to injure
thetubes,andalwayspermittingtructonequalities
with proper volume. No hand rheostats. No guess-
ing. Simplifies wiring. Improves operation. Used in
over 50 leading sets and circuits. $1.10 everywhere.

RADIALL COMPANY
Depl. W.A-10 50 Franklin Street, New York City
144 Werite for

FREE
Hook-ups

RITE

AT O

“means ngbt amperes”

The Superspeaker

eaker
g Highboy

eaker
e SC‘:)TSZIZ The Parkay Cabinet

The Vemco Unit The Micro- Dial

swerT Rapio & PHoNocrarH Co.
2678 TELEGRAPH ROAD  PONTIAC, MICH.

| € E. T .Second Cover
Dasen Radio Co. .... 43
Dubilier Condenser and Radio Corp ieohs 48
Durbam & Co, . 53
Eastern Coil Corp. B 57
Federal Tel. Mfg. Corp. 43
Freshman Co.. Ine.. Chas, 58
Frost, Herbert H. - 58
General Instrument Co. 56
General Radlo Co. . 6
Hammarlund Mfg. Co. ... 5 49
International Correspondence Schools 59
Jewell Elec. Instrument Co. . 59
Jewett Radio & Phonog&raph Co. 59
Kellogg Switchboard & Supply Co. 51

Langbeln-Kalffman Radlo Co.. The . 59
Marshall Electric Co. . : 54
Mica Insulator Co. 56
Mozart Grand Co. ' 57
Musie Master Corp. .

Mydar Radio Co. 52
National Carben Co. .. . 39
Natlonal Company, Inc. 53
National Radle Institute 41
Newman-Stern 'Co., The 59
New York Coll Cot 56
Omntgraph Mfg. Co.. The 53
Ozarka, Inc. .. ol 59
Phenix Radio Corp. 5
Premter Electric Co. 51
Radiall Co. ... 59
Radio Assoe. of America .... 53
Radlo Corporation of America Fourth Cover
Radie Corporation of America Distributors 52
Radio Engincering Laboratories . 4 55
Radio Institute of America . 55
Rhamstine, Thos. J. . sasms 49

Silver-Marshall 42
Small Ads of Big Interest «.. 55
Spaulding Fibre Co. 4

Thordarson Electrie Mfg. Co. .... 57
Tork, A.. Company T S S 59
Tower Mfg. Co., The " P 1
Valley Elec. Co. r b aamet bk 8 B bitarare 54
Vibroplex Co., Inc., The 4444444444444444444 57
WHIralass WA Le jmm? bveaba sare S g CMS dgord S0k A s dara s B 56
Wircless I'ress 60
World Battery Commm 44444 58. 59
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RADIO BUUI(

514 PAGES

Just off the press! The
greatest book on Radio ever
written.  Price only $1.
Filled with sound, practical,
tested information tor every
radio fan, from bv&lnner to A
hard-hoiled owl. ritten, compiled and edited
by men of national reputation. Every page
tells you something useful—and there are 514
ages. Mail $1 to-day and get this I. C.
adio Handbook before you spend another
cent on parts. Money back if not satisfied.
INTERNATIONAL CORRESPONDPENCE SCHOOLS

enna.

Box 6040. Scranton.

"Make 100 Weekly-sell RADIO

rate Once — Results Mean Sure Sale
Coasttocoast,lowest prices,attrace

tive four-tube instrument $39.50.

Big commission to you. Exclusive

territory to proven salesmen. Ter-

tory going fast, write today for

large illustrated book No. 100.

Don’t fail to name your countv.

OZARKA, Inc.
Bivd.

WitelNuly for joining

radio antenna and lead-in wires in one minute
without solder. tape or tools.
z2ny other uses. A million perfect joints have already
beer, made with these new Wire- Nuts.
listed by Underwriters' Laboratories. Booklet free.
Ask your dealer for Wire Nuts.
We will send 3 Wire-Nuts post paid on receipt of 25¢.
A. TORK COMPANY.8 W. 40 St.. New York

The only scientifically
sclected detector mincr-
als on the market today
are the genuine N A AL

ETE R TESTE
RADIO CRYSTALS

Full, clear rectification insured by
newly developed siible laboratory
mcter-testing. Perfect for reflex.
Price 60c at your dealer or direct
Recommended by Radio News,
Popular Radlo. Acme Apparatus
Company, ctc. rSES L) 'ur,o

S

W2 i SR

S N\ewman-San®
1740 East Twelfth Street
Cleveland. Ohio

Pioneers in Tenad Copnate

L7

IT’S YOUR BATTERIES

6 chances out of 10 that something is
wrong with your batteries—run-down
perhaps.

TEST THEM OFTEN

Use-——No. 84—"B" Battery Voltmeter
No. 85—Dry “A” Battery Am-
meter
or
No. 57—*“A"” and Battery
Voltmeter |
Ask your dealer for our
15-4 Radio Catalog

Jewell Electrical Instrument Co.

1650 Walnut St. - Chicago
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A Call Book That Is More Than a Call Book

Stations By Call Signals, By Cities, By States, By Countries; For the United States,
Canada, Cuba, Mexico, The World. With the Owners of All Stations.

The whole family will find all this information available for quick reference in

THE RADIO ATLAS

4 BlG IVIAPS e Palg"fe:20 Inches

The United States
Canada
N. and S. America

for Long Distance
Mexico Cuba Porto Rico Alaska

The World

Each map is best and largest that can be
shown in convenient form. Red dots
show Radio Centers.

LlSTS All Radio Stations for

The U.S. Canada World

Alphabetical by
Signals, by States, by Cities

Latest Wave Lengths
Kilocycles Locations
Names of Operators

Liberal space for your private log and
new stations.

June, 1925

and Headquarters, American Radio Relay League Districts with Map and Explanation.

THE LATEST LISTS—THE COMPLETE LOG: in the most comprehensive, most easily
consulted, and most complete form that can be made.

CONTENTS
Q. SERIES OF DOUBLE-PAGE MAPS. Covering the United States—Canada—

The World—showing location of broadcasting, leading commercial and govern-
mental Radio Stations. Lists of all United States and Canadian broadcasting and
leading commercial stations by location also alphabetically by call signals, with wave
lengths and ownership. World Radio Stations, Lists, Etc., Time Divisions, Radio districts

Price 50c.
THE RADIO ATLAS described above FREE with your new

SPEC[AL OFFE or renewal subscription to WIRELESS AGE.

Single copies 50 cents each

Wireless Age,
328 Broadway, New York, N. Y.

Gentlemen :

Please send me one copy of the RADIO ATLAS free and enter
my subscription to Wireless Age for one year. My remittance of
$2.50 is enclosed.

Also send me ............ copies of the RADIO ATLAS at

SEND THIS BLANK TODAY=p

YOU sl 00
can save .. .. L]

One Year g::;- 50 cents each.
Wireless Age .... $2.50 $3.00
Radio Atlas . ... .. .50 50 NaME 40 rerrenrovarerecsiins bbbl = e T
$3.00 $3.50 Sreet s ineims o tsisnnse sl ae DI e e R RN S
Special Price ..... $2.50 CItY v i gir d ¥oys bimdais el SRS SRR R
State wases kewbaviot i a3 Wy xR

“Quallty Goods for Quality Readers”
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Amateur Radio Stations of the United States

Supplementary list brought up-to-date
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First District

g"“‘"d H. Cooley. 460 Ward Bt.. Newton entre. Mass.
crll A Clarke. ... 39 Blarbird Bt.. Lowell. Mass.

arles Shanlmnn 171 Chelsea Street.
Boston. Mass.

é‘f“““d L. Abbott...20 Main 8t,, Bar Harbor, Malne
harles W, Daviso 0 Lynnfield St.. East Lynn, Mass,
Adrlen E. Mosseau....272 Park Bi.. Gardner,’ Mass.
8 nthony M. Rodrixuss.380 Lawrence Bt.. Lowell, Mass.
tanley W. Atkinson..187 Woodbline St.. Auburn, R. 1.
Clifford J. ‘Hoyt.1199 Boclal St.. Woonsocket, R. X
Harold G, Mitten..... 223 Boston St.. Boston, Mass.
Itoyal D. Chandler..560 Concord Ave., Belmont. Mass.
Albert F. Emrich, 15 West Pleasant St..
New London. Conn.
Philip Gliderslecve. 813 Maln St.. Portland. Malne
Antonlo Roncslli. .02 Lowell St.. Springfield. Mass.
Earle T. Falrbnnks .135 Maln St.. Manchester, Conn.
Theodore Fisher....15 Walnut St.. Somerville. Mass.
Whitmore Burtner....3 Cottage Ave., Ansonia, nn.
John M. Claston..122 Naubuc St.. Giastonbury, Conn.
Willlam H." Connorton..125 Lebanon_ St.
Molrose,
American Hadlo Relay League, 1045 Main St..
Hartford. Conn.
Louis W, 122 Naubue St.. Glastonbury, Conn.
Hurold E.
Aldel Morin, A

Mass.

Hat
Parwyen .Avon St., Leominster. Mass.

Thomas St.. Fall River. Mass.

Alfred L. ntee....53 Cedar St.. Lynn. Mass.
Frederick ‘. Stelt 5 ‘Pine St.. Holyoke. Mass.
Thomas J. McCorm 66 Health Ave.,

Providence. R. 1.

Walter N. Vanderbeck. .83 Goshen St.., Hartford. Conn.
‘Thomas Pennypacker, 20 Prescott St.,

Cambridge. Mass.
Harold C. Barney. .8 Husted Coun Providence. R. I
Joseph F. Feeley......44 t.. Danbury. Conn.
Wwilljam P, Hoﬂml Danbury, Conn.
Jolin R. Buchanal e.. Lynn. Mass.
LeRoy Johnson. Perrine Ave . Plttstleld. Mass.
Walde S. Heath .108 Main St.. Winsted. Conn.
Richard J. Fontaine......65 Darls St.. Revere, Mass.
Lesiie J. M. Hammond. 7 Richfield Ave..

Cranston. R. I
Theodore F, Leonard. 107 Ahsley St..

Brideeport, Conn.
Pn\ﬂucket High School. .Broadway, Pawtucket, R. I.
Ralph V, Oshorn....58 Mansfleld Ave.. Darien, Conn.
.20 Robbins St.. Bath. Maine
Minot St.. Neponset. Mass.

George C. Blackwood. 288 New York Ave..

Providence. R. I.
John J. Lincoln..26 Chapman St., Charlestown. Mass.
Walter A. Peck....162 Cole Ave.. Plitsfleld. Mass.
Alfred C. Packard..The Birches, White Rlver Jct.. Vt.
Clarence E. Hinchley. 217 Park Ave.. Worcester. Mass.

Albert ‘. Philbrich. 258 Raleigh Way.
Atlantic Heights. N. H
R. C. HIeheooki ws o 360 eiiisne . ...Manchester, Vt.
Lester K. Henderson, 937 Bedford St..
N, Abington, Mass.
Plymouth., Mass.

Leslie A. Harlow..3 Mayflower St.,
Stanley W. Lang _Pine Needles, Lenox, Mass.
Frank A Bmmle) 1322 Brltzln Ave.
. Hartford. Conn.
Prentiss \( Balley..68 Lyman S( Pittsfield, Mass.
Robert D. Goochi..26 Washington St.. Lubee. Maine
Charles B, Grlves. 6 Devereux St.. Marblchead. Mass.
Harold W. Armstrong. 165 Park St.. Attleboro, Mass.
Maurice W. Wilson..65 Glenwood Road, Lynn. Mass.
Verner A. Hendrickson..Bouton St., Springdale, Conn.
Donald K. Carroll, 4 Ellsworth Ave.. Cambridge, Mass.
Ellfs G. Holden..44 Pearl St.. Leominster. Mass.
Charles Cavaljerie. 1203 Bennington St..

E. Boston,
Chester MacDonald. 1203 Bennington Sl .

Mass.

Mass.
Mass.
Mass.
Mass.
Conn.

R L
George M. Mathewson, 7 Ledsard St., R. I
Emil F. Karklin, 130 Cornell St..

Roslindale. Mass.

Raymond K. Cook, 13t Chadwick St.. Portland. Maine
John P. Moses...... 115 Newbury St.. Quincy, Mass.
Harold 'S, Johnson. 92 Brookline Ave.. Hartford. Conn.
Donald B. Clarke..78 Riverview Ave.,
Longmeadow, Mass.
Alfred H, Roberts. 18 Sycamore St.. Brockton. Mass.
Willlam Beard, Room_311. Dor. 93,
Mass. Inst. Tech.. Cambridge. Mass.
Geoffrey W. Talhot .30 Oakland St,, Melrose, Mass.
Oscar A. Korell, 82 Prospect 8t., Thompson¥ille, Conn.

E, on.
Roger W. Semons..2 Waverly 8t., leondule.
Francis Stanga....20 St. Stephen St.. Boston,
Oscar J. Cabana....50 Dudley St.. Leomlnster,
Leonard Marghall..45 Vernon Place. Stamford.
Creston F. Laager, 113 Pawtuxet Ave.,
Cranston,
Newport,

Daniel A. Manning. 148 Brookline St.,
Cambridge, Mass.

Gordon Dayton....144 Meadow St.. Winsted. Conn.

George W. Farley.................. onemah. N, H.

Lawrence M. Blanke. 19 Moseiey St., Dorchester. Mass.
each, .14 Thurslon St.. Wrentham, Mass.
{ram, Malne
St.. Boston. Mass.
Dorchester, Mass.
"N, Cohasset. Mass.
130 Lewis Ave.. Meriden. Conn.
253 South St..
Pittsfield.
Stanley O. Need. 366 Townsend Ave..

Gerhard C. Amdt.
Lawrence D. Pritehard,
Mass.

New Haven, Conn.
Chinn....30 Coral Ave., Winthrop, Mass.
Chamberlain., 3 Stratford St..
W xbury,

Howard

Willlam \\'

3 Mass.
Armstrong, 47 Dickenson Ave.

e ter Pittsfleld. Mass.

Cedric W. Root.. .24 Alken St.., Norwalk, Conn.
Frederick E. Jackson..Curtls St.. Southington. Conn.
Chester P. Baldwin, 242 Vermont Ave..
Providence. R. I.
Charles Chrlistlan, 60 Fourth St.. Wateroury. Conn.
}erbert F. Starke. 666 Summer St.. Boston. Mass.
Joseph E. A. Duprey. 31 Magnolla St.,
Dorchester,
Charles E. Taft. 30 Plessant St..
Carl B. Evans....80 N. State St., . H.
Oliver W. Penny..3615 Maln St., Bridgeport, Conn.
Harold B. Churchill, 8t. Georges' School. q

Newpo

...... 27 Maln St., \\lmhmD Mnine
i?ﬁ‘lllecc]:fgzlthﬁgo Houlevard St., W. Hartford, Conn.
Edmond C. Godin, 93;1‘ Atwells Ave Providence, R. 1.

Mass.
Maine

..... edesel Ave. Cambrldue fass,
lé?}f::d l;grds'hnpleiﬂh.- ....16 Ot ., Kittery, Me.
Gerald Julian, 416 Park Rond \V Haruord Conn.
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Paul Thompson, 127 Dover Road. V. Hartford, Conn.
Frederick F. Spalding. 185 Pleasant St

Marhlehead. Mass.

Ward M. French..47 Alton Place. Brookllne. Mass.
Providence Radlo Assn.. 279 Weybosset St..

Providence. R. L

8. Webb, 6068 Chelmsford St.. Lowell. Mass.
1377 Commonwealth Ave..

Allston. Mass,

James A, Bain........33 Elm St, Brookline. Mass.

Melvilie P. Cordingly, 38 Lake Ave.,
wion Center. Mass.

Nev
Harvey..18 Orchard Bond Brookline. Mass.
Cllﬂ'ordc: a = 8t., Concord, Mass.

Ralph
Alblon MecCarthy.

ibur
Ralph T. l\ lrker.

110 Norfolk St Auburn. R.

Henry V. Atherton. 7 Charles River Basin.

Bostan, Mass,
Henry S. Keen. 307 Cabot St.. Newtonsille. Mass.
Choster A. Browne. 79. Alexander St.. Roxbury. Mass.
Edward E. Hayward, 1287 Commonwealti Ave..

Brighton. Mass.
John Bagdon........ 3 Lunelle $t.. \Vorcester. Mass.

Corliss B. Gardner..Broadrock St.,
Louts Wheeler, 33 Charron St.,

Peace Dale, R. 1.
Brideeport. Conn.

Raymond P. Griswold. 161 Webster Ave..
Providence. L. 1.

Philip H. Smith....Bedford St., Lexington, Mass.

Foster S. Davls... .Loomls School. Windsor. Conn.

James W. Moulton, 308 Jastram St.. Providence. R. 1.
John E. Dwyer....122 Summit St.. Manchester, Conn.
Charles H. Hough..151 Churchills Lane. Milton. Mass.
John Sullivan..47 Sunnyside Ave.. Winthrop, Mass.
Elhanan D. Burdick. 83 Van Winkle St..
Ashmont. Mass.
Charles J. Lemleux, 165 Rallroad Ave..
North Mass.
James Oatls...... 84 Second St., New Conn.

Andover.
Haven,

Francls J. Bergeron, 68 Mechanle St.,

Leominster. Mass.
Kenneth D. Tompkinson, 323 Park_ Ave., |

Brideeport. Conn.
Fearing_Pratt. .. .120 Main St., Higham, Mass.
Lloyd E. Howe. «.W. Baldwin. Malne
Itobert 'S. Kruse. 122 Naubuc Ave..

Glastonbury. Conn.
Hairy 11, Holden, Counze Court, Slasconset, Mass.
Vernon 8. Allen............. . Greenwich. R. I
Linwood AL’ Jellison. .Swans Island. Malne

Berlin Senlor High School ... .State St.. Herlin, N

James F. Hackett. .136 Abbott St.. Providence, R. 1.
Merrtll W. Preston. .Harvard., Mass.
George D. Mecliugh.

172" ‘Shefeld Ave..
New 1faven. Conn.
Henry Kullkowskl, 482 Main St.. Ansonfa. Conn.

Philtp M. Seal, 81 Beaconstield Road.

Worcester. Mass,

Robert L. Henderson. 177 Hlllslde Ave..
Needham Helghts, Mass.
Boy Scouts of America..Winsted Road. Norfolk. Conn.

Raymond E. Groebe. 440 E. Broadway,

Silver Beach. Mliford. Conn.
Wilfred Hardman..116 Lincoln St., Lowell. Mass,
Walter S. Kelth....88 Pleasant St., Whitman, Mass.
Sidney B. Coleman......11 James St.. Bangor, Maine
Raymond 8. Brown, 25 Delmont Ave.. \orcester, Mass.
Richard A. Hilferty..135 Main St., Maynard, Mass.
George C. Blackwood,

108 wWarrington St..
Providence. R. 1.
Ivan H. Small....Maln St.. South Harwich, Mass.
Wlllitam H. Hall High School,
Raymond Rd. & Sims St.. W.
Clarence J. Green, 11 Greendale

Wilmot Graham......623 Main St.. Malden. Mass.
Jesse N. Sargent, Jr., 61 Columbus Ave.,

Sommervllle, Mass.
Stanley W. Lang. 1121 Trler St.. Plitsfleld. Mass.
Willlam W. Chamberlain, 4 Alaric St..

W, Roxbury, Mass.
Farl W. Hourhtaling. 324 Lincoiln St.. Lowell., Mass.
Leo Marchettl, 54 S. Border Road. Medford. Mass.
John V. Ghigli..95 Merrymount Itoad. Quincy. Mass.
Frank M. McLaughlin, 7 Court St.. Farmington, Maine
John H. Gough. 40 Shlrley St.. E. Milton. Mass.
Walter N. Vanderbeck. 63 Goshen St..
Hartford, Conn.

Hartford. Conn.

ve.,
Worcester, Mass.

Clarence H Warwlck, 6 Corwin _St.,
Dorchester. Mass.
Ralph M. Dennis.......Wharf St., Gloucester, Muass.
Thomas M. Bell. 23 Quiney Ave.. Pawtucket. R. I
Thomas A. Corcoran. 101 P'utnam Ave..
Cambridge, Mass.

Arthur W. Curran..36 Frederlck St.. Newton. Mass.
Joseph H. Washburn, 75 Winchester St..
Medford. Mass.

Second District

George L. Graveson, 266 Forty-sixth St

Brooklyn,
Walter A. Cohen..126 \Voolsey St.. New York,
George M, Phelps, 810 lludson St.. Hoboken,
Frank N. McCoy. Jr.. 227 North Broad St..
Pecksikill,
Westtleld.
Hoboken,
New Yo

.‘-:4.'4

Bethune Jones......661 Boulevard,
Stacy W. Nichols......158 14th St..
‘Meyer Knoll..559 Tremont Ave.. ork.
Carl D. Short..1305 Nelson Ave.. New York.
No Y. Telegrnm & Evening Mall, 73 Dey St..

ew York,

Jullus H. Frultman, 2028 85th St.. Blooklyn.
Charles T. Manning, 27 Mlitchell Place,

5 East Orange,

Ben)amin Schlachter, 20563 61st st., Brooklyn. N,

James L. Whlituker. Cottage 1’lace. Alandale. N

Herbert F. Koenig, 693 South 18th St.. Newark

Alfred E. Olson, 273 E. 175th St.. New York,

Francls A. Holt, 2 North 20th st.,

Jacksun Helghts,

James L. Murray, 290% South 20th St.. Newark

Jacoh Smolen. 542 E. 139th St.. New York,

George W. Hoeln, 805 Prospect Ave.. Brooklyn, N.

Wallace F, Keller. 567 E. 3d St.. Mount Vernon. N.

N,

N.
N.
N.
N.
N.
N.
N,
N

A, e et

N.
N.
N.

N.
N.

Nathan Stefnman. 1411 ‘lownseml Ave.,

New_ York, N,
George C. Klmble, 284 No. 6th St.,
Emery H. 1. Lee. 5424 Avenue M. Brooklyn,
Lawrence E. McDonough, 716 Charles St.,
: West iloboien,
Underhlll, 38 St. Lukes [Place,
Montelalr, N,
Albert 1. Bischott, 75 Yantlcaw Ave.. Bloomtleld, N,
Fred W. Schramm, 315 Marlborough Road, -

ad,
Willlam J. Rooke, 787 I"ilimn Ave.. New York. N.

Brooklyn,
Willlam_ Filler, 4031 ve.. New York, N. Y
Emest Paul Hufnagel, 879 South ‘8,‘\.“ S

61

Newark, N.
N.
N.

Chester R.
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Rienard B. Wright, 591 W. 178th St.,
ew York.
Howard Pecheux, 150 North Miller St.
Newburgh.
Henry W. Anderson.............. Perrineville.
Maurlee L. Preseott. 29 Sacandaga Road. Scotla.
John E. Burrell. 82 Cypress St.. Maplewood.

Theodor E. Schreyer. 27 \Whecler Ave.,
West New Brighton,

Joseph

N.
N.
N
N.
N
N,
.76 4th Ave., Brooklyn. N.

T.
Y
J
Y
S
Y
Y
W]

E, Engrstrom. ..

Joel B. Ennls, Jr.. Van Isuren Ave.. Castleton. N.
Thomas J. Hilckley. 312 Elberon Ave..

Allenhurst, N. J,
Carroll M. Loper, 109 Bayvlew Terrace,

Port_Jefferson., N.
Arthur Greenberg. 402 E. 136th 8t., New York, N.
Te Gutberlet, 1916 Grove St.. Brooklyn. N. Y.

Charies 8. Rosentahi, 732 Hancock St..
Brooklyn. N, Y.

Paul 1. 23 Lindhurst Place.
Itockstlle Centre. N. Y.
Herbert Relchers. .. 1050 81st St.. Brooklyn, No Y.
Thonias Thorn. Perry Place. Bronxville. N. Y.
Frank E. Bruckman. 1011 Pacfilc $t.. Brooklyn. N. Y.

Andrew Wohlers, 10710 Jamalca Ave..
New Yoric. N. ¥,
Fred Madlinger..110 Kingsland Ave., Brooklyn, N
John E. Hagmayer, 2789 PPond Place. New York. N.
Waiter C. Dux, 227 Waverly P’lace, New York, N.
Henry F. Kroupa..1771 W. 1ith St., Brookiyn, N.
Joseph M. Rogucki, 1057 Grant Ave., New York, N,
Benjamin Adler. 70 Haven Ave.. New York. N.
Benjamin H, Russ..642 Fox St., New York., N.
I’hildp  Arnold. . L2091 High St., Newark, N

Richard Guthridge, 129 Longvlew Ave.,

N.

jadal

Iloffman,

sttt

George Law...
Henry Crowley,

"

Forrest Knox,

.1 Avenue C. Brooklyn,
493 Delatleld Ave:
West New Brighton, N
S5th 8t
Plainfield. N.
N.
Ludwig Leal. 50 Gramatan Ave..
Mount Vernon,
Joseph A. Anderten, 94 Rossmore Place,
N.
Cedarhurst.
James J. Belounky....4103 7th Ave., Brooklyn, N
Ferdinand 1. Mann. 45 20th St., West New York, N.
Willtam L. Jepson....998 Unlon St.. Brooklyn. N.
Arthur W, Bisne, 50 Palmer Ave.
Port Richmond, N
st New Brlghton,
Chester E. Tendzegolskl, 194 Holland Road.
Schenectady., N
John H. Frazer, Stony Brook School for Boye
Stony Rrook. N.
m Rosenberg. 1663 Washington Ave..
New York. N,
Charles R. Ulrich, 757 Rtldre Road. Lyndhurst, N,
N
N

I e

Whaite I'iains.
N.
Richard C. Gaine. 1109 W.
Henry Panzer, 6111 Tyndall Ave.. New York.
N,
Belloville,
John North... 16 5th_Ave.,
Myron B. Skraly..1731 Weeks Ave.. New York, N
571 Delafield Ave..
We: N.
Joseph Zallskas, 217 Manhattan Ave., Brooklyn. N.
Frederick M, Schussel. 405 Jamalea Ave.,

Astorla,

Franklin _A. Korn, 15 Lyon IPlace. Fllzabeth.
Arthur F. Clough, 1991 Broadway, New York. N.
Anthony C. Lopez & ). Wilhur Baldwin.
485 Central PPark West, New York, N.

James Edward Reagan. 61 So. Munn Ave.. -
N

East Orange.

George J, Cook,.9024 78th St.. \Woodhaven. .
Stanley P. McMinn, 30 Linden Ase.. Brooklyn, N.
Union & President Aves..

Harey L. Klingman,

Rasedale. N.
Luctus Hobbs..1202 Tabor Court, Brooklyn, N,
Charles A. Butler, 24 Covert 8t.. Brooklyn. N.

Robert 8. Helman, 1658 Washington Ave..
New York. N.
Israel J. Newman. 1663 Washlngton Ave..
ew York. N.
Ralph Iadarola....162 Chapman St.. Orange. N.
James E. Cullen......Maln St.. Altamoent. N.
Willlam Noonhurg, Oakland Road, Pompton, N.

Charles Manda......6 3lst 8t.. Woodcliff, N,

M e e et Mocedisd 4 M il Mo

George C. Cannon,

Henry B. Yon Thun, 7 Utlca Ave., Brooklyn, N.
Whitman W. Kenyon. Jr..
Smithtown (Qakslde}, N.
J. 0. Smith. 61 South Carll Ave.. Babylon. N.
John C. Bolen, 555 W. 171st Bt.. New York. N.
Stephen M. Fox. 318 Fisher Ave.. White Plalns. N,
Charles J. Carbenter. 29 Way Ave.. Corona.
Max Buch. 1443 DRBoston Read. New York. N.
Willlam V. Mumford. 342 Westfield Ave .
Westtleld. N
Stanley Walderman, 828 Dawson 8t.. New York. N.
Gustave A. Klein, 23 Manhattan Bisd.. Yonkers, N.
Alfred Tripone. 40 Washington Ave..
Rergenfleld. N.
Edward A. Falkenbach. 267 Prospect St.
Long Island Clty. N,
Henry Marcus, 537 46th St.. Brooklyn. N.
John J, Byrne....109 Centre St.. Clty lsland. N,
Joseph T. Fetsch Jr.. 15 Eagle 8t.. Schenectady, N.
Belleville Amateur Radlo Ciub, 357 Dewlit Ave..
Bellesille. N,
183 Drake Ave.,
New Rochelle. N.
Nelson Palmer..] Baldlng Ave.. Poughkeepsie, N,
Laurence D. Luey. 120 Murray Ave..
’oxc Washington, N,
Augustlne J. Glronda. 2 Murray Ave.
N.

= i

Larchmont,
Herbert H. Ammenheuser. 300 Delaware Ave..

Albany. N, Y.

Charles Brown. 10326 109th Ave..
Richmond Hill, N, Y.
George Baumann, 718 Garden St.. lioboken, N. J.

Frank H. White, 26 Myrtle Ave..

Spring Valley, N.
Edmund G. Smith..41 Kenwood Road. Verona.
Richard B. Murray, 157 Willlam St., Catskill,
James J. Beloungy. 735 4lst St., Brooklyn.
Gerald Margolish, .320 E. 176th St..
Samuel Relner., 1266 East New

Brooklyn. N.
130 Post Ave., New York, N.
30 Hinsdale St., Brooklyn, N,
Isldore Antobolsky. 248 Liberty Ave., Brooklyn, N,
Frank J. Bennett, 874 E., 15th St., Brooklyn, N.
Allan Swayze, 1001 Anderson Ave., New York, N
Robert P. Austin. 1848 New York Ave.,
Brooklyn, N.
-Mitchell Fleld.
702 E. 10th St.. Brooklyn, N
Hamilton, 16 West Broadway,
Port Chester. N. Y.

Richard Stewart,
Samuel \Veiner,

N. Hagmann.............
George I. Taggs,
Joserh E.

e Rt
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2 AKE  Isasc Katzman, 626 E. 136th St.. New \'urk. N. Y. 8 DJL Edward L. Willard, 216 Atherton St., 9 DCZ  Wallace N. Shinn, 901 Sycamore St., Creston, lows
2 ANL  Jemes Vincent Derwin, 433 E. 134th State College. Pa. DDV Arthur C. Anderson, 3518 8. 224 Ave.,
New York N. Y. | 8 DIs Willard Chamberlain, 526 Eagle st . Dunkirk, N, Y. \1Innenpolls, Minn.
2 ALIL  Russell Tighe, 66 E. 120th St., New York. N. Y. |8 DJX Frederocl W. Coath, So. Itidge o DIZ  Fred Timmerman, Radlo Slullon VVC,
2 ALL  Hlenry B. Kroger, West 231st St., New York, N. Y. . \\’ Alhlabull. Ohlo Signal Corps, U, S. Ft. Levenworth, Kans.
2 ANJ Joseph F. Deppe, 18 Wayne Ave., East Orlnge. N. J. |8 DPD  Hobert Edmonds.....R. R. No. 9, Pen Yan. N, Y. DNA  Oswald Rasmussen, 476 .’mn Ave..
2 AKL Emest 8. Lundie..4015 59th St, Woodside, N. Y. [ 8 DSD  Altred Balling, 1635 Clinton  Ave. N., . West Allls, Wise,
2 AKF  James 1. Ross, 1482 E. 18th St., Brooklyn, N. Y. Rochester, N. Y. DNE  Edwin F. Ottman, 108 Abbey Ave., Menasha, Wise,
2 AMIt Jacod Reichler, 619 E. 140th St.., New York, N. Y. |8 DSH  Donuld Ream - Monroesille, Onio | 9 DOC B, R. Grawbur -Plerson, lows
2 AMJ  Frank Lester, 85I Tinton Ave., New York, N. Y. |8 DSz Kenneth E. ) . Macedon, N. Y. DOQ  Thomas B. Glbba 520 ‘Adelaide Av
2 A0A  Joseph W. Conn, Ir., 320 Eastern Parkway, 8 DTG  Henry Karplcke. ‘ilkins St., Sasinaw. Mich. University City, Mo.
Brooklyn. N. Y. | 48 DTQ Acme Apparatus 60.) Arcade St., Cleveland, Qhlo DP1 Eiden W. May........,.Box 834, Cawmbridge. Iows
2 ANV llarold D. Whitney, 41 Southern Bl\(l gBTJ Richard E. Schwart 6 Luke St., Buchanan, Mich. DPY  Robert R. Ralston, .8 ine Bt.. Tarkio, Mo.

12 P
DTL  Horace Robbins..3230 Capltol Ave., Indlanspolis, Ind.
DTX  John W. Christensen, 2(?03 Adams St y
Two mvm. Wiscl
DWH  Edward W. Ohrensteln, 3238 N. Leasit
(‘hlcu:o. 111

DYO  Walter T. Mills, Jr., 451 W. 434 8t., Chlcago. Ill.
DYP  Kelth Jones....1510 Franklin Sts, Danvllle. 11
DYX Burt Morltz, Jr...1664 Steele St., Denver, Cola
Oscar A Kilbourn.............. .... Belden, Nebr.
QT J. Earl Goodwin 429 Garfield Ave., Indlanapolls, Ind.
AFU  Robbins C. Foster....908 Hayes Ave., Raelne. Wise
AGX  Lehman liardware and Impi.
606-8 Maln b( . Newton, Kans.

Al Fenwick A. Fetvedt, 3"1 MiH St
rgus I‘Blll. M.

Fary
AKB  Frank J. Romadka, 1021 N. Montlcello Arve.
CII al!o. 1k
AKR  Otto C. Austin, 1318 Drake St.. Madison, Wise.
ALP  Lorenzo D, Smith, 5116 S. Harrlet Ave..
Minneapolls, Minn.
AQC  Archie J. Arber, 1511 Maple Ave., Independenee, Mo.

bany. N. Y. TK  Harold B. Jordan, 437 Puuerson 5!“. 0
¢ AUG  Fr L. Seufert, Jr.. 344 Valley Brook Av Bellefontaine. Ohlo
ed LS| 13,,“3,,.,,“, N. L | 8 DTL  Joseph G. Surfcks, 1038 Hirkbeck St Froemod, Coe
2 AFC  Louls Cardaneo. Ir., and  Milton Selcow, DTM  Joseph K. Thombson, 12974 Emerson St.,
25 W. 45th St., Basonne. N. J Cleveland. Ohlo
2 KG John T. Guymon, 2382 Chauncey St.. Astoria., N. Y Charlotte St., Alpena, Mich,
2 AGA  George N. Scott, 319 Glen Ave.. Iort Chester. N. A : Fnyoltsvllle. W. Va.
2 BDO  Willlam Britton, Lexington Ave.. Franklln 84.. DT Allen W. Henry, dth Cleveland, Ohio
DTS Maxwell L. Mouiin,. .8 Deu b( Oll Cll)’ Pa.
DTT  Alex Macks...... 181 h 8t.. Bufl N. \'
DTU W 8. Dyeus. 503 Hﬂh Ave . Muumls\tlle W,
DTV Harry B. Baker, . . 443 Decker Ave.. Johnstown, P
DTW J. A. 8. Guy Dickey, 201 E. Central Ave,,
= Delaware, Qhlo
DTX  Vance L. Mlller,...991 High St Harrisburg, Ohlo
DTY  Edwin R. Sainders..257 Parker A Butralo, N. Y.
DTZ  Willlam 8. Sarchet..112 N. 9k Cambridge, Ohlo
Russel J, Durm., 305 Ouk St.. Niles, Mich,
DTI Jumes L. learn..., 3343 llurrlson St.. Cheviot, Ohio
EQ  James C. Lisk. ;202 Ellzabeth"S(.. ‘Lima.' Onlo |
EX Henry J. Bannon. 486 E. 108th St.. Cleveland. omol
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DTO  Mrs. Marlon Wesser,
DTP  Cary €. Huffinan

Y

New York. N, Y

3 VY, Itichard W. Carllsle, 3657 Broadway, New York. N. ¥

2 PK llarry  Relfel, 959 8rd Place. Woodcllf, N. J

2 AWPE  Albert A. Radian, 76 Greene St.. New York. N. Y.

2 AEP  Edward Stroetz, 2530 Baltic St., Maspeth, N. Y.

2 ARl Edgur Messing..91 Crystal St.. Brooklyn, N. Y.
2 PV llerbert H. Ammenheuser, 300 Delaware Ave..

Albany, N. Y.

Ralph  Venegas. -East Hampton, N ¥

Y

C

=M

g i

2 AKN  Ralph F. Munter, 12 North St.. Catwsklll. N.

2 AMD  John M. Murray, 157 Willlam St., Catskill, N.
ANN  llenry E. Crossman, 62 E. 120th St.. N, Y.

21Y Cecll M. lornby, 31 Belmont Ave.
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Jersey City, N. I |8 FO lioward flardesty, 396 Monterey St., AQF  Earl R. Bell, 214 N. Murray St., Madison. Visc,
2 UK Ralph  E. Thomas..421 Dennlson St., | : Delroll. lllghlund Park. Mich. AOH  John Knudsen, 2315 S. 19th Are.,
New Brunswick., N, I. JA College of Wooster. . . ... Wooster, Qhlo Minneapolls, Minm
218 Charles A. WIiId, Jr.. 35 Belmont Ave.. | 8 KF Willlam . McShaffrey ... 36-6th St.. Monessen, Pa. ART  Otho G. """'" i oo oo Buston, ]Ik
Jersey Clty, N. 1. |8 IQ Norman il. Glmuny. 13503 Emtly ATJ Ralph H. Gullett..... ..... RE D., Mnuuon. 1k
2 ALQ  llenry Kashowitz, 938 Longwood Ave.. = s s b e l;l Ctvcllnd 8;11'0 BOX  Roy C. Mullen.. .;00 Ticelfth St.. Osawatomle, IKnns.
New York. N. X Leland Melvin. ansing ch, Ch e
2 ANE  Carl Walter, 313 E. 141st St., New York, N. Y. TY slerschel V. I-'l(u-hurles. 61: ‘\'. Main S anges
2 AMC Willtam Hagot 3 535 E. 14Tth Si. New York, X. ¥ | Hicksville. Ohlo | 8 DJ George 11, Ken)on 4555 LEllls. Ave.. Chicago. 11n
LY Harry J. Welgand, 624 Broadway, Brooklyn. N. Y. |8 UW  Homer Heidt, Jr.....522 Jenison St.. Lansing. Moo | oY Ross T. Haut 220 58 St.. Qmaha, Nebr.
2 AMK  Isruel C. Heilman, 1658 Washington Ave., VM Lester Havenga 2106 Hurdick, Kalamazoo, Mich. | 9 HR Maxwell W, Huu:hlnson o0 a7 . Middlebury, Ind.
New York, N. Y |9 1 Jesse Huver Jay, 1341 Wisconsin Bt.. Itacine, Wisc.
2 AMV  jloward 11, Meyer, 2003 Qcean A\e, Brookiyn, N. Y l . . . | 9 PB Harold D. Barion, 1742 Ingraham 1?51 s
FPAR for nigh Seoor, Soonce” b T S Ninth District |9ABY Cord B Rasers. 404 . Py Lol o
: Hulchlnsm, Kans.
2 HM  will ) Mndola glits Woodrow plrtlu:‘:l“ Ray i Ig gl\,v Elvanl-i H”’"“k";‘,é(‘,g' v Isl sl. %’a:e Mbr |9 ANE nm, Gruszka, 1041 Columbla Ave., Mammond, jacs
3 0 W, Itussell. Rosly, NTY | Leo Klier “26th 8t. Ch CAEO, |9 AIB Joe E. Smay, 12th and "R Sts.. Lincoln, Nebr.
2 ANl Jeremiah . Mtussell,............. slyn, . -8 IR Maxwell H. Hutchinson.....,..... . Middlebury, lnd g AKD  Frank Libbe, 1014 N. ad St. S 3
2E% ey Tk il d5 Grow Siontenutr, N, 3 ‘9 93| wPoimid.C. WA lhat 34 % Bl dra ALB  French i1, Willis, Box 34. Cherry szm'"(':uzlf:'l‘el Tk
A . ontclalr, N, \llnne‘polls. Minn, 9 \‘ 0
2 AN John F. Longley. 81 llurrlsorll“”lSl(.).m"gu N Ig:g Cul\'erv\\;odaafl S4hnu ....... “Citiver, " Tnal! AMU Harsey D. Matteson, 334 W. ltoosevelt Is;l;n“) i
P 2 - 2 3 W0 V. Cart V lenk..3148 l"ldﬂ} Ave,, 8t Louls, Mo. | 9 AUR hi L ., 921 N, 3 ]
2 ANU  Krasmas ll“lln"bu‘slh E (:l:.;c::: (ilvt;!; Brookiyn, N, vy, | ® ZT Donald C. Wallace, 54 N, Penn. \A‘ve. 1% S0 9 AYB jgn: t}’ \\'lt::o:er,";i" g\l]ull;:rrymbtl" \sl: c',‘.::::'e'i }:llt
o & yn. N, Y, linneapolls, Minn. | 9 BAJ Emmer E, ing, N. 8
2 KO Edgar L. Sypher, Jr., 217- ltlmel:‘)'?!rd‘,l~;tl::;'!»c N Y 'g:]l}{) gordon Verhulll. 2201l 1:;" %m St. .bbneb:lykgt:lx}. \vih‘:. s LETTTRELS ecm'dMnr.lmlllmm. lows
9 - = 7 3 e . uy C. - 9 Center St L, In BAZ Jon B. W J
2 CTK Gmruel E. Oros..36 '“”\le“ 5‘-'A&'"°"°°‘“d"~ N. Y.| 9ABS  Norman Lnnul( .. 904 Hoseoe Si.. Chicago, 1. | ul?;(nockll;:: ‘gln} anley). Lonhvllle. K»
2 RHN  Itussell 8. Ohl. 2315 Andrews \V:" York. N. ¥, 9 ABZ Herbert L. Baker, 520 49th St.. MHwaukee, Wisc. | 9 BLN  Edgar A. Triplette, P. 0. Box No. 5. |
2 BYO  Moe Joffe 1818 E 15t St. Brooklyn, N, y. | ¥ ACD  Lester W. Guin. 219°S. Belger St., Holstngton, Kans.
2 RM. Frank AC Mahe, 1130 Gollny A% New York. N. Y. Mishawaka, Ind. |8 BMX  Leonard W. Stlll, 135 Pacific St., St. Danl. Mo
2 CWZ  Edward’ R Schultze. 177 Montigello Ave., | g ADB  Iobert H. Knapp. 2008 Gierard Stz Corington, Ky. |9 BNQ  Iian Bovd. 624° New York  Ave, Croen. “hom
Z wird Schultze. on _t":“o” . N1 3:](:,\’ éﬂen“\ I.I l“?nmuelmn ......... i"“f;exm'dhfb.f 9 CFY Clarence 0. Ford, 609 5. Hancock 8t.,
F . - . Arro . NE.......0... ~New Richmon n N,
é:l}.‘l i"?r'.':i:nos:)ln:?ﬂ' 38 g-}.mo:‘r‘ l:":e 1‘;‘?2:;3:; ]"i ‘J | 9 AIT  Elecurle Service Shop, 115 8. Third St., 0 " |9 CKA  Charles H. Guillaume, Pearl C:.I.?Ir"gfenimtlmﬂ:a o
: } . o[t Greenville. 11 3 Elk Foint, 8,
2 BMA  Walter C. Von Brandt, 3149 }loulev!&’- N. g |3 AIW  Charles E. MeGraw... .. ... ... ... .Batley, Colo. | 9 CLG Capltal City Radio Club, 717 Fourth St.. ui)
) 3 ersey Clty, Ny |9 AJC  Raymond T. Johnson, 159 S. Harrison St.. Les Aolnes. Jowa
ZQ'(H_ Cliftord M. lm\ve‘.’ 600 l_'u'wllnz Ave.. Troy Batavia, 111, 9 CLN  Arthur E. Thompson, 812 Spencer Ave.. Marfon, Ind.
2 CKY  Hurcid C. Van Winkle, 750 St \Mt'w{ns kM'\- v. |3 AKL  Morgan G. Howard..... ... ... Appleton, Mlinn. 9 CMG  Eugene C. Valz, 413 N. Front St., Winumac, Ind
v flerman G Sustermiann New or N © 19 AQU  Lawrence It. Goelz, 4200 Arthington t1.!Il\'d o . | 9 cSS Henry H. Guthman, 2919 Cottage Grove Ave. o
. n g . Indlanapolls, Ind. Chic: h
8 Daulin Boulevard. Lecnla. N. J. 9 ARL BBl Dats, 033 Surburban Jve. st Louls, Mo. [ 5 gsT Lynne 13‘ Greene. 3619 Walnut St.. Knusas Chy. Vos
oe toslck. 7 Montana Ave., VA mon_W. Sprague, 861 Palace St., St. I'aul. Ainn.
o g 1 8. Milwaukee. Wisc. | 9 DGA  Eric B. Hjerpe, 725 N. Praitle St., Galeshur [
Elghth District 9 AUR Jobn A Bow, Jr.. 921 N: Main St Alton,” Il | @ DHL  Harold L. Beeson, 622§ St. Winchester Ave-bid
9 AXJ Lune Pickett Jackson, 300 N. Pleasant St.. Chiengo. Nk
8 ABR K. 8. Sherman..2108 E. 96th St., Cleseland. Ohlo Independence, Mu. l!) DIP  Fred'k C. Crowell. Jr., 717 Fourth St.,
8 ACC  Shannon D. Foltz....319 S8herman S5t.. Galion. Ohio AZS  Leslle D. Claybaugh, Franklin and Main Sts., Des Molnes, towa
8 AGY  Rabt. Laurenson, Emanual HKectory. Hastings. Mlich. Toulon. 11l | § D%E Rzymoml McCormick, 1450 “‘Q"* St., fLineoln. Nehr.
8 AIIO  Rabt. t..l. Voul.,......ﬁ.l...'rlol‘:l. Knoxville, Pa. AZY  Chester J. Corrlgan. 1446 Terrace lAJle.. 15 o | 9 DRW  Frank J. Whalen, I7th and Duncan Sts.,
8 AMV  Domald L. Otis, 455 Fllimore Ave.. | ndlanapolls, Ind. St Joseph, M
. E Aurora. N. Y. 9 BAB  Carl ‘W. Teten, 3931 Fourth St., Des Moines, lowa | § DWS Fred R. Wiley, 505 W. Springtleld St., ¥ .,
8 ANH  Charles 1. Hodgson, Jr.. 3342 W, Main St ’ BBD  Grant W. Blshop. .Grant Clty. !Io.l (,llulll]mlgu, b
T S ﬁ-|‘;ll(ﬂ. !\hh\l’.- BBW  Harry E. McCorkle, 1701 Cheslnul s = T 9 CTO Syisan H. Frase. 3220 Pleasant A':',el ’
8 AQU  Thomas McDutvee. . . .5! ton St.. Hamikon. o ro Haute, Minneanolls, Minne
8 ANQ  NRon. L. Wollard..143 Fleek Ave., Newark. Ohlo| 98 BBX Fred W. Luecker. Jr.. 598 17th st \nl\uukoe \Vlu: 9 DPV  Roy W. fde. Jr.. 826 S. Fourth St., ;
8 AYF  F. Douglas Reynolds, 1680 Third BCU  Laurel V. Gladsiile, 348 S. \Washington St.. Snringfleld, Ik
Huntlngton. W. Va _ . . Bloomfleld. Ind. | 9 GT Randall Wright, Michigan Ave.. Highland Park, i,
8 BCIK  Jucob Walter. 3201 w. 88th xt. Cleveland. Ohln BCZ  Fred'k J. Gabler. 702 W. Elghth St., 4 19 wI Lewis C. Meek. 521 S. Downing St., Denser, Colo
8 BUS  Clarence E. Dengler........Wautoma Beach. N. Y Coffeyville, Kans. | 9 AVA  Grifith M. Morgan, 326 S. Ridgelaml Ave.,
8 BMN  Ray Schweinsberg....Ervin St., Boonville, N, Y. BD: Charles H. Krueger............... Menominee, Wisc. < Park, 11,

Oal
BG Jumes B. French. 407 E. Seventh St., | 9 CWX  Jesse H. Lofton, 414 E. Liberty St., Mexico, Mo

Caruthersville, Mo, | . . .
BUM  Leo Jungs. 224% E. Third St., Davenport. Iowa | E:ghth District
BOB  Earle llnnwn 1006 Reabey St., St. I’aul, Minn. [ 8 AAM  wm. A, Sarchet, 142 N. Ninth St Cambridge, Ohlo
BSM  Charles B. Kramer, Sr., 1412 \hp!c Row, 8 AAZ  Wm. 1. Oldham, 2041 West 93d St., Clevelund, Ohlo
Elkhart, Ind. | 8 ACX Floyd Q. Atchley, 807 S. Webb Sl Alllunce, Ohle,
BV1 Royer R. Blair, 461 S. 20th St., Terre Haute, Ind. | 8 ADH Paul Cary Winters, 1497 West First Ave.,
BWX  Lewis Lamar, 2922 Seneca Bt St. Joseph, Mo Columbus, Ohilo
BXU  Calvin F. Cloud................... Grant Cits. Mo 8 ADZ  Frederick Q. Hisington. 110 Qak St.. Syracuse, Ohlo
BYL  Vaughn 1. .44 Warren St., Hammond, Ind. | 8 AEE  RaYmond C. W ise, 1835 Booth St,. Toledo, Ohie
BZK  Paul V. Tiemey... 1803 Clark Ave.. Parsons, Kans. | 8 AEW  Paul E. Snyder...... - .Boyne Falls, Mich.
CAB  Cleve Pratt...................... _Farmington, Mo, |8 AFP  E. H, Poad {Boy Scouts o erica)
CAF  Wm. E. McCord & Delloyrc Swinford. Cleveland, Chnnrln Lalls, Ohlo
2127 Brown St., Anderson, Ind. Charfes Nlieholsk....Elm St., Webster, New York
CAP  Theodore Glithens.,....Ninth St.,  Jonesboro, lnd.l Robt. 8. Brown, 521 Paris Lve.. 8,
Paul E. Krochnert, 2635 N. Russeil Ave.. Graml l plds, Mleh.
Minneapol{s, Minn. Walter Kabacinski, 908 8. Keener Ave,, Seranion, Pa.
CBO  Paul M. Schmitz.. «....Perham, Minn. Raymond L. Hennlng, 110 Bausman St..
CBZ Phiillp W, Nlemnn. 928" Lombard Ave., Oak Park. 111, Knoxrille. Pittsburgh, I’a.
CCl Donnell W. Power, 119 E. Seventh St.. Lawson Johnston, 889 E. College St.. \Veslorvllle. Ollo
Rushrille. Ind. E. D._ Shepley. 141 Eleventh St.. Cambrldge, Ohlo
CDP  Charles P. Lee......409 Second St., Frankfort. Ky, John Hessel 744 Lafayette Ave.. Grand Ranids, Mich,
CEC  Delbert K. Bartsch, 228 N. Main St., Galena, il Robt. J. Daugherty. 628 Main St.. Hawilton, Ohio
CEW  willlam Doughman, 1331 Main St., Parsons. Kans. Edward B. Castor 9 Wilson Ave.. Amsterdam, N. Y.
cip Fred'k Weyerhuouser, 480 Grand Ave., St. Paul, Minn. L. Selye Whitmore. 110 Dartmouth St..
ci1 Arthur L. Davlin, 1000 Summer St., Berlin. Wisc, Rochester, N. Y. (Portable
Do lonry F. Frick, 219 N. lll.h St., Belleville, INn. Max Bauer, 11407 Scottwood St., Cleveland. Ohio
ACl,  W. E. Warner & E. M. Alfred W. ‘Balling, 1625 Clinton’ Ave. N.,
1228 Mlsslsslnpl A\'s. Davenport, Jowa Rocliester, N. Y.
ADK  John M. Maxwell, 5558 Central Ave., Rhea Johnson, Grace & Woodlewn St.,
lndlnnnmlls dnd.
AEL  Whllam H. Poncot......R. D. No. 2, Reeds, Mo,
CMP  Charles S. Polacheck, 531 Lnke Drive,
\lll\\nukce Wise.
CMX Evelyn B. Kampa............... .Verndale. Minn,
CNA  Burten lloberlson. "H W Clifton 'St., Tomah, Witc.
CHN  Danlel D. Lewis, 27 Market St.. Emporia. Kans.
CRP  George Meyers, 602 -Highland Ave., Oak Park, III. Victor 8. Bnrnos Comstock. Mlch.
CsA  John Bajalls, 863 E, 87th Place, Chicago, Il Carl B, Sn)d‘; .. Greenville, Ohto
CUF  Elton F. Hess, 3035 Chicago Ave., Minneapolis, Minn. | 8 ATT  John Marshall VanCott, 940 Beldebsrp St..

R CCl Lester C. Davis. 110 Aldrldge Ave.. Altoona. Pa.
8 CFZ Carl F. Mueller. 12700 Beachwood 1 {
Clorelasml. Ohio

t.,

8 CGR  Wiillam P. Stavbach. Jr.. 110 W. §9th Ol

rthage.
8 CGW  Clifrord Wolcott, 417 Front St., )\orlhulubOrlund
8 CGZ  Nadlo Bupply Shoy Box 359, Cambridge. Ohlo
8 CHT  South Haven lllch ‘School. Brondway arve..
South Haven. Mich.
YA ! d kate. 217 Washington St
s R s Port_Clinton, Ohlo

8 CIR James F. Mtiller. 657 Wildwood Rivd

\\Vllllnmsnorl Pa
8 Ci17 Lyle 1. Amos. 8r., 703 Maln St.. Springfleld. Ohlo
8 QT Wiitlam Duckwit lz smmon s
8 CJU Ruymond  Canflel: ol i
8 CIv Dick D. Simpson..917 l\laplo St.,
8 CIW  Jloward Vanderwal. 325 Franklin Ave..

Grand Haven. Mich.
o v . tncoln  Blvd..
8 CK1  Lawrence Bell., 3081 Lin lClerelnml Heslt!hu. Ohto
Andrew ons. 3008 Chadboutne St..
CLY e L Cleveland. Shaker Hts.. Ohlo.
8 CLX  Everett Harrell, 218 Granite 8St.. Cadillac. Mich.
8 CME Fred Lrice..119 East Pine St.. Washington. Pa.
8 CMF  Raymond W. Andrews. 138. Sycamore St.. )
Eust Aurora. N. Y,
8 CNU  Paul Kalser...212 Chatham St.. Willlamsport. Pa.
8 CORR  Patrlek Dunlil)lyc ..';l-l"”w I\M St.. Sl-n-elnnd. Pa.
"l bert E «Camp, 2 earney fog
DO el " Flntlmmll !“Oh\lrn
PG Richard J. Evuns. 26 Dislslon St.. Gloversville
ggPH Itobert Ranklin,..703 Indlann, Martins Ferry, Ohio
8 CRM  William Qassett, 472 East Cecll St.. Springfield. Ohlo
B CEP  Denver littie 659 Alder St.. Coshocton. Oblo
8 CUl J. Bernurd Sponsler. .837 High St.. WilHamsport. Pn
8 CUZ Holland Snyder....68 Homer St., Binghamton, N.X
8 CVK  Jumes F. Fruneis....t. F. D. No. 2. Ithaca. N. Y.
8 CVR  Frank Walker....Colfax Ave., Benton Ifarbor. Mich.
8 CYP J. Curtls Hellrelgel..95] Lafayette St., Buffalo, N. Y.
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an Vlew. Mien.

Michael Fiehl, West Mountain St anton, Pa.

David J. Gaede. 9314 Ciifton Bivd., Clenlnnd Ohlo
Wm. C. George, 3178 Scranton d.,

Cleseland. Ohlo

Howard L. Roe, 7241 Finance St., Pittsburgh. Pa.
W. Harvey Brown. 29 Letchworth St.. Auburn, N, Y,
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.2906 Euclld 8t.. Cleveland. Ohlo CUG John M. Tnslor. 3021 N, Arsenal Ave.. Detrolt. Mich.
l;S(I:)ZB‘;' ‘K::'\‘veo:)dKHISRng;ool.s? .Shermun 8{., Norwood, Ohic Indianapolls. Ind. | 8 ATV Josoph M. Boguck!, R. F. D. No. 3,
8 DCU T, Edwin Buttun....416 State St.. Fulton. N. Y. |9 CVB  Georgze S. Turner. 014 S. Lamine St.. Sedalia, Mo, . Hammendsport, N,
8 DDU  Francls Orcutt..32 Madlson St.. Ashtabula. Ohlo CWH Leorman J. Bradku 344 Washington Ave., L 8 ATY Charles W, Howard. R.F.D. No. 4, DeGra 1T, Ohlo
8 DDwW Lyle C. DnlYman..lT‘.‘ E. Maln St., Salem. W. Va. Neenah. Wise. | 8 AU  Charles Moore, 322 Prosepct St.., South Haven, Mieh.
8 DGE Hurold A. Trinp 1232 Portage St., Kalamuzoo. Mich. 9 DAR Churles A, Kelso, 4769 Labadle Ave.. St. Louls. Mo, | § AWF Wm. C. Lyneh, 159 Broad St.. anerly. oy~ Y2
& DIH Italph Lnnrence. 16 8. Garden St.. Norwalk, Ohlo| 9 DBC Harold A. Juckson. 307 N. Prairle Ave.. 8 AWG John M. Thompson, 108 Chapin Dr., 1
8 DIL Henty W. Gilmore. 705 Cross St.. Ypsilantl. Mich. Yates Center. Kans. Canandaigus, N, X, |
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BROADCASTING STATION IIRECTORY

KDKA  Westinighouse Elec, & MR- “pittsburgh. pn O‘KWG Southern Culll‘nrnla Radlo Assoclation, Armory WAHG A. H. Grehe Co....urss .Brooklyn, N. Y. 313
KDLR Ea!‘ll S ike 231 | KFQH  Albert S position Park, Log Angeles, Cai. 228 | WAIT A. H. Walte Co.. 32 \velr st .Taunton, Mass. 22
Kppm l\l\:.;]:n Ell“. Comllit e M}:ev(’;' Cle'veln.nd. : 250; Albe lemmn. {1ilisbourgh Bnl); 5|l ol \:]g:A l’urduq Unlrer§lly ..... .. West Lnlaslelle. énd 283
KDYL ngliouse Elec(rc it Lake City. Ctah 250 | KFQI  Thomas H. { urlingame. Cal. 220 K Pennsylvania State Pollce. 18th and llerr (f"
KDZE ewhouse llotel....c.oex-- Bukersfield, Cal. 209 | KFQJ  Harng nce Corp........Culver City, Cal. 234 Harrlsburg, Pa. 275
KEP Frank F, Selfert. .”l.l. B Clty, Utah 268 | KFQK D, rhour-Longmire Co Okla, 236 | WBAN Wireless IPhono Corporatlen. ... .Paterson. N. I 244
KERE Cope & Johuson......o S8 BEE L Nebr. 248 | KFQM emocrat  Leacler. Mo, 236 | WBAOG James Milllkin University........ Decatur, 1l 275
KFAB Nebraska Bulek Alto CO.cvnveses o JraR Texas Uighway Bulletin U Austin, Texas 268 | WBAP Wortham-Carter Publishing Co. (Star-Telegram!,

D MeArthur Bros. Co.. 134 8. Cen(':l L ATizona: 273 Walter L. Ells. 625 East 6th st o Fort Worth, Texas ;!7'6
! Oklahoma City, Okla. 250 | WBAV FErner & Hopkins Co...... ..Columbus. Ohlo 4
‘5::? ,\‘\;:;:cICOIIIe{:dI%{ %I::x!lolﬁsxt‘zlr: P“ll)l:lll‘;:“r “é.osllt;. ;;g KFAT  Texas Natlonal Guard, Thirty- bllﬂl ISlun.anCo, 5 WBAX John H. Stenger, Jr., 66 Glldc‘r"‘lle‘e\'e St., o 253

o " enison, Texas 252 kesharre, Pa.

WEAL University of Colorado. . BN = Golo. 360 KEQU  W. Riker.. ... Holy City, Cal. 222 |WBBA Plymouth Congregational Church. Newark, Ohio 225

The Electric Shop C. F. Knierim Photo, R.ndlo & Electric Shop, WBBG Irving Vermilya............. Matwapolsett, Mass. 248
K of ‘Bol 1t
FAU  mdapendent Sﬂlﬂol Dlﬁ‘l"‘ﬁ‘ Sncllnn? sel!o(i‘s(-).ldallo 500 North Bend. Wash. 248 | wBBL Giace Covenant Chureh.......... Rlchmond, Va. 283

KFAW e Sunta Ana, Cal. 280 K';QV Farmers State Dank..... Beklen, Neb. 273 |WBBM 11 Leslie Atlus. 1421 Sheridan Road
KFBS The ftadio I)en& o B lneest Mt 1360 KFQZ  Taft Radio Co., 5653 De Lougpre Asve.. Chicago. Il 226
KEBC A }lulllrey "San Dleéo Cal. 223 llull)\vood. Cal. 239 | WBBP I'etostey High School. ...Petoskey, Mlichizan 238
KFEE I‘Kunl‘-\ A‘l‘;illl = Sar; s Ohlsnu' Cal. 213 I&;%% clll'-'ill ‘l{;:)ll;els.,. [P, Beeville, Texas 248 | WBBR ";(‘nlﬂls lllllpltCAaso(‘lullon l(uy(l;lllle. N. l\. ;g;

v - y of aris Dry Goods Co.. Gear and Stuckton wBBS trst  Bnptist Church ve....New Orleans, La.

‘::gc ll'(llrslbn}"rtl;b)"(r'.ﬂaé‘o.(.:f'.“.rfl""'.SL‘;‘;‘::‘E‘:"‘D wé";: ;gg , Sllcels. san Francisco, Cal. 268 | WBBU Jenks Motor Sales Co. ... Monmouth, ll. 221
M L‘Ill 0 psol breit s o KFRF W. R RBrown. ........ . .Alexandria, La. 242 | wBBV Johustown Radio Co.... ..Johinstown, Pa. 248
ke 'l“’e(.‘ l:nsd n i ;~ 30 KFRH The ftadic Shop .Gratton. N. D. 268 | wBBW Ruffner Junior lligh School. .Nortolk, Va 222
KEce \’l‘el a lllenrlf .S.u.ppl) Co l"‘llnenll' \SI'z’ 238 KFRL Men's Club of Flrst Prcsbylerlm Church, WBBY Washington Light Infantry. Charleston, 8. C. 268

SABEEUEL R T Grand Forks. N. Dak. 240 | WBBZ Noble [3. Watson. 233 lJowa St..
KFCC Klrst Congiegational Clmrchw....llclena. Mont. 248 | KFRM Lieut. James P. Boland U 8. A.. Fort SUI. Okla, 263 Indianapolls, Ind. 227
Iné:g{ f',.r:ﬂ'e‘i: ltz:g‘o el;i);.‘\.n-éc'lcs ll;llllll:m“l;,::zlz-‘l; ;":‘::ll; 256 | KFRN M Laurence Short ttanford, Cal. 224 | WBCN Southtewn FEconomlst Station...... Chicugo. 1ll. 266
Hos) Angeles. Call 936 KFRP  Tilnity Chureh.................. Rediands. Cal. 206 | WBDC The Baxter Laundry Co.. 747 Fountain
rEy tetan Union Colleze. Le Mars. Towh » Cal KFRQ Radio Market Service Co. .Portland, Ore. 213 St. N h Grand Raplds, Mlch. 256
'8 address 1 i)k}tnn ¥ 252 I'((:l'!‘yl l?rillsml\\c'Oakllnhomrac'(l'lnl:’e‘rlml %tlu(llosl) R g% a%g% I}\IlslsI E(I:ﬂe.b C\: - i s v'l'Aka,umkl;alnlrkl Ma. 222
KFCZ Omaha Central liigh Sehool .Omaha, Neb. 258 el Gharoar, ol Olymp u.1 L0 smpla, Wasi. nJl Sz AL EUE o...ne.. A Ny
Mi U 3 KFRX J. Gordon Klemguard......... Pullman. Wash. .. wlehmund 100 N. Y. 236

'K;ga ?‘iﬂ‘elrs(;:;mlnf ﬁ‘::;'::;al Tl“‘:-!‘:,e" l:\hriil;o %gg KFRY New Mexico College of Agriculture & WBRE Baltimore Radlo Exchange.. -Wilkesbarre. I’a. 231
KFDJ  Oregon  Agrienltural Coll ".Corvallis, Ore. 360 Mechanle arts, State College of N. M. 266 | WBS — D. W. May (lnc) - " Newark, N.J. 252
KFDM Magnolla Petroleum Co cawnmont, Texas 306 | KERZ  The Electric Shop........ Harrington, Neb. ... | WBT Southern ftadle Corp. ... .......Charlette, N. C. 360
KFEDX Flrst Baptist Chureh Shreveport, La. 350 | KFSG  Echo Park Evangelistic Assoclation. wBZ  Westinghouse Elec. & Mig. Co.. . zﬂell Mass, 337
KFDY 1 3 3 i : Los Angeles, Cal. 277 QUL Lo
HRDIh Sy Deious, Saic Brookins, $, D 380 | kksy  van Blaricom Co. 20 So. Maih 81 WEAD St Lawrance Univershy. ...~ Caton, N4 203
KFEC Meler & Frank Co. .-Portland, Ore. 248 y . Heiena, Mont. ‘261 | WEAE Haufman & luer Co. . ulFjL burgh, Pa. 462
WFEL  Winner Radlo Corp ....Denser, Colo. 254 NEHUMBAW R Corley TS SV, D(e:ll.\nrltc g(ﬂ gs. Col. vae anea Cnlhn‘l\‘.'(‘-w :)rlcnlls La. 268
KFEQ Scioggin & Co. Bank, Oak. Neb. 268 DIGrRo p2URNES RCO- “gpa " Ohlo

KFER  Aut 4 i KFU! Hopper Plumbing & Heating Co.. WCAH Entrekin Electrie Co .Columbus, Ohlo 265
KFEY B::n(l’((-%l“l(;‘lrl:c&seg:flelyfx‘: Min .nxm:m}l)od‘c' AT B“’ck“‘"‘]g"' Minn. 242 | WOAl Nebraska Wesleyan Uniserslty. o

Concentrating Co . Kellogz. Idaho 3gp | KFUL Thomas Goggen & Rros... .Galvesion, Texas 258 . Unlversity Place, Neb. 280

KFFB Jenkins Furniture Co. ... Botee. lTdane 240 | KFUQ Concordia Seminary. .. St. Louls. Mo. 549 | WCAL St. Olal College. .. .. Northfield. Mlinn. 360
KFFE Eastern Oregon Hadlo Co.. Pendleton. Ore. 360 "::gs ,l',‘l‘lz,;i"z“o?“«lge"‘l"“ Hospltal.. . _Denser, Colo. 234 wg:g '(l;:::s“i:;‘:gers&nr;(’:“amlycnlx'nﬂl:l‘,?mmlm(l:(l,hnore U275
KEFP First Baptist Churel.... .Moberly, Mo, 266 erty [ Redfieldyp s e Ogdden. Utah 223 o “ o

KFUS . L. Sherman & Church....... Oakland, Cal. 23% Washlngton, D. C. 469

B & ourmal. - Sparks. Nev. 226 | \(pyy  Unisersity of Utah....... Salt Lake City. Utah 260 | WCAR Southern Radlo Corp. of Texus.

KFFV Graceland College. . ... . Lamoni, lowa 250 A
KFFY louislana College for Women .. Baton Rouge, La. 275 &:83 (C}olbln,nrn Ilud{t‘i_ Llnbornlorles .San Llcamlra Cal. 224 | oo ooith Dakota State School urSa‘rllhﬁlsnonlo. Texas 263

KFGC Louislana State Unlversity....Baton Rouge. La. 268 earson Ward ............ Springfleld. Mo. 252 : ™
K;ga ?l:(ll.lhsmsa Ctr)Ilelgel ﬁ;r \aneg Chlckaﬂlu Oéln 252 '&;Bu {‘r:rlre“il lll:;llt;luml S SIS ‘Ilhf:c‘:h ‘“(\'?‘; ;g; wCAU Durham & Co “Ia'll:mnl(t:ll:l);ﬂns. I’I:' ;;g
K 3 and Stanfor niversit tanford Univ., Cal ¥ v g 0! g "l g s cton, )
KFGQ Crary llar(l\mr‘e Co....s. y ...... o‘ r.Boo‘llu:. lo:n %;g KFYE Fiin Corporation of Amerlca. sso‘;) “'""'l':,' ‘Boulev 2 &'g::r( %lli“h !'“y (“’:\'lc‘ Trroni ing Si&“‘l’(:nmmn. Lgetct

st P i 5 . st M L .
&l;(’;{i :vlerﬂte”l‘ressllﬁl:rlc:;llg:u;;'hcolo“dgr.mne, Texas 250 KFVG First Methodist Episcopal Chur’:‘lra 204 So::!lsl F:‘r)n 9 | WCAZ | Camuaze. Coilae llotel Antlers, .\Illg‘n\‘n‘ke:. wlllsl gﬁg
Ave.. Independence. K 236 arthage, 111
o yGunnison, Colo. 252 | K FyH Whan Radlo Shop... ... Mamnattan, Kansas 218 | WCBA  Charles W. Ileimbach

KFH) State Teachers College.......\WVarrensburg, Mo. 234 . 5 ),
KFHL Ponn College " Oskaloosa Towa 240 KFVI  Headauarters Troop, 56th Cavalry Krigade. 303 weae . Untversil - 1,'31“ Allen ‘SA' . ,\I\Iegluwn].\“l ;' ggg
r zarle C. Anthony. Ine 5 A elea Sabine Strect, Houston, Tex. 248[ nlversity of Allchlgan. .. nn  Arbor ch.
REIE  Tomeon . Polptechuic  Indtlidis. ——-Portiond, ore 28 | KEWA Browning Bromers [Ocden Utah 261 | WCBD  Wilbur G Wollva. ... o oY | B
KFi0 North Central High Sehool.... . Spokane "Wasl, 252 ':(;mg gtr.kdl':osai L'}ghll :uEl va?l:l %o .L,}rl\la}llelhhla Ark. 266 | wCBE Uhalt Radio Co..... .....New Orleans, La. 263
KFIQ  First Methodist Church...... . Yakima, Wash. 232 TRTIAgCenter: 03y Liptel b WCBG Howard S, Willlams. ... Puseagoula, Mass. 268

I 5 5 i . . Louls. Mo. WCBH University of Mississippl. Oxford, Miss. 242

KFIU Alaska Elec. Light & Pewer Co.. Juneau, Alaska 226 | KGB Tacoma Daily Leduer Tacoma, Wash. 252 N _

o cremeeseeas g . sh. i K " i JHIL .

KFIZ Dally Commonwealth and Osl‘(:g;d,\‘iu lil‘:zlsn‘l‘:vlll;. =B Kgg (\}em.;rul ““S([”c Co. . - “Oakland, Cal. gIZ'wggi ) lﬂ(l‘l.l ‘h::l‘:;can & Hush iad !I‘elllll']‘|"(li“§.ll'll|1: ;:t:

5 3 K farfon A ulrony. ... Honolulu, Hawail 60 | weBL Northern Radio Mfg. Co. . .lloulton, Me. 280

:((:J‘? ]3“*1’5““:1 l‘Etlﬁﬂﬂ‘ﬁnCD(-';H--(jI;IMI"S'""l(‘:?“Tl- OXI?I“E ;43 KGW  Portland Mornlng Oregonlan ..... Portland. Ore. 492 wgam Charles. Schnarz, (g'hnr]eg and North y L
1 ational Radio iMig. Lo ahoma Cliy. a. 261 | KGY St. Martin’s College.. ... ......Lacey, Wash. 258 Baltimore. Md. 229
R e oA s e e 26| KK Times Mirror Co. -Los_Angeles, Cal. 395 | wepa First Baptist Church Nushvllle, Tenn. 236
KFIJR ‘“r'lllzgrs(p I‘;l\onor& So.n.o.l?...srl::\‘ensvﬁ:o.s Mor}i‘ 223 T(Tgs Jlﬁw,: 1‘;‘::;:::r si:?;g’ismw‘(ljs;:‘l 32%‘!’! WCBR  (Hazles I, Measter -Providence. .
KFJX 'll‘nwa lsmie Tealil:lers College. CeduDFalls. Towa 280 | KJR Northwest Radlo -Seattle. Wash. 283 3855 Slr';:nlid l\\‘r‘::-:lr:sl;’ Supply Co. “‘mc:'l:lrokl
1.,((';-“! \V“"!")“}% adioh CoMa i mro Fort Dodge. lowa 246} KIS Bible Institute of Los Angel o Angeles Cal. 293 | weBw George P. Raukin, Jr.. and Maitland Solomo

g ranch. 400 Seventh Street. .o ca KLDS IReorganized Church of Jesus Christ of Latter . ‘o Macon. Ga. 226

KFKA Colorndo State Teachers College. . .Greeley. Calo. 273 |Kjg €. 0. Goud Stomys Salnts 268 | weBY  Forks Electrical Shop.... Buck Hill Falls. Pa. 230

KFKB Drinkley-Joues Hospital Anocmlon‘.“ - KLS  Warner Riothe o.. Oakland, Cal. 242 ngg ch:rl:mnurgl R:dl&o.‘lf;‘.mC&. Clllﬂm; (I:Lms.- n.. 207
Mtilford, Kan. 286 rubli s F * Ca w Washburn Crosby Co., \amber of mmerce,

R R —
KEKU University of Kansas..... L8 {ah. ...|KMJ San loaquin Lt & ] .Fresno, Cal. 234 | WCEE Charles E. Erbstein. Tt F..D. & @ m
KFKX \Westinghouse Electric & ¥ KMO  Love Flectrie Co..... " Tacoma. iv“,|'. 36 ox 75, (Near) Elgin, IN. 275

Hastings, Neb. 341 [ KNX  ““Tollywond:* Los Angeles Esening Express. .. 337 | weK  Sux Daer & Fuller Dry Goods Co..

KFKZ Nassour Bros. Radlo Co..Colorado Springs, Colo. 234'| K0A Rocky Mis, Broadeasting Station, St. lLouls, Mo. 360

:((:tg I&?:h;nnl El\elﬂr;‘c Mfg. 2:.......\Ienomlne§. Mich. 248 General Elec, Co.. Denver, Colo. 323 | WCM Texas Markets & Warchouse Department,
verette oster. 1242 s"(‘:‘:(‘l‘"s'fl‘;‘md: " Jowa 256 | KOB New Mexico Collese orA‘\grlouI(ure(‘nnd \le{lnu{lc ol wors. c T 8t . Austin, Texas 223
o . I rts. State College. D 1. 348 . T. Sherer Co...............Worcester, Mass. 268
&&:ts ‘I{mre(?ri,:.’;dgfl‘l\;:l‘;onseﬁﬁi"l‘l\tlsggwmue' N. M. 254 Kog gellrolln Police Dept...... .......I‘!)elroll, \1(|:$h 27; wguw 'l;lhlrkD l'nl\'crilly i~ .Waorcester. Mass, 238
g KP ale Dros....... San Francisco, Cal. 423 | WCX he Detroit Free €ss Detroit. Mich. 517
| B | sélﬂ Benito, Texas 236 | (PPC First Preshytetlan Chureh......Pasadena. Cal. 228 | WDAE Tampu Dally Times. .Tampa, Fla. 360
HFLV Swedish Evangelical Mission hurﬂ;kmrd T 6o Kg\" (If)loulileddl; |]1l||| l-lzbecmc Co. .l'isllsb:'"'gh_ 5'1 g;g wg:g ‘I'\EHISJBS City ‘?ln:[ Kansas (l!llll) 'll}(o. 4l:l’
. D harles D, Herrold... ... ... ..San Jose. Cal. AUTence artin. -Amarllle, ex. 26

K;t; “‘florsel RAS'Iguwl‘;-lllﬂcd 40th St.. (;a}vesl‘on- ;l‘ex §‘;° KRE  Berkeley Daily llorkeloy. Cal. 258 | WDAH Trinity Methodist Chureh (Soulll) El Puso, Tex. 268

AR Il A i e e T e L e A g it DAY Rl IEmipment fCorD a - Far o S w240
08 spatch zer P'ub. Co. ouls. Mo. 1414 hnson o T . Lancasier, Pa. 258

Little Rock, Ark. 254 | KSL The Radio Sersice Corp. of Utah wDBD lierman E. Burns Murtinsbu W,V 2
3 » 3 vers . 4

KFMQ University of Arknnsas. -Fayetteville, Ark. 248 Salt Lake City, Utah 299 | WOBE Gilham Sclioen Elec. Co., 22 1 o st .

KFMR Momingside College. .. ... U Slonx City, Towa 261 | KTHS . " Hot Springs, Ark. 374 | - O Atlant
( D y. Towa 261 | KTHS  .............c....... . Ark. ta, Ga. 2
KFEMT George W. \ounn. 2219 W, Bryant Ave., KTwW First I’resbyterlnn Church, Se.mle. Washington 454|wDBF Robert G. Philllps......... \‘ounzslo:'?l Oh:o 2;2
Minneapolis, Minn. 23t [ KUO ~ Examlner Printing Co:..... Francisco, Cal. 245 [ wDBJ Richardson-Wasland Electrical Cor, ’ [
KFM\)I(/ M o ﬁm(e‘rfr&el’ﬂ Blanche St ll'?-:lztloln. i\\“ch. 223!35 'l((xgm State Untrersity nr_‘_ I\lol':laml o Missoula, Mont. 234 o Noanoke, Va. 229
Y] arleton  Col - .. .Northfleld, nn. Port reles ‘ele] e =8 e ”

KENE Tienry Fieia sleedShCo .Sl‘l::llmndoah. Towa gss KYQ  Electric Shop oo..... k o.n...(?(l)lon:ltsfll:m';h\\:}l 3;70 WEBK “l':-m'; ‘}:“""‘; f“&"'&‘;“ “d“é-l R"‘élﬂﬂ;'lﬂlsgﬁ o)
KFNG Wooten's Radio Shop......... dwater. Miss. 254 | KYW  Westinghouse Elec. & Mfg. Co., Chicago, Ill. 536 T nsman Sts.. Cleveland. o
KFNJ Central Mo. State Teachers ColleRe. KZKZ Electrical Supply Co, 109 Plaza Maraga, aDBO Rollins College............. -Winter Park, Fla. 240

Warrensburg, Mo. 234 Manila, P. L 270 UBP Sunerlor State Normal School...Superlar. \Wise. 242

KFNL Radin Broadeast Association..Paso Robles, Cal. 212 | KZM  Preston D. Allen, 13th and Harrlson Sts., WDBQ, Mamon Tiadio Supply. Co: --Salem, N. J. 234
KFNV L. A Drake 505 Third St....Santa Rosa. Cal...228 lotel Oakland, Oakland, Cal. 242 | WDBR Tremont Temple Raptist Chm" "Boston, Mass, 260
KENY Muntana _Phionagraph Co.. “Helena. Mont, 248 |KZRQ Far Eastern Radio Co.. Manila liotel, wDBS S M. K. Radio Corp..... -Dayton, Ghlo 275
WFOA Rhodes Dept. Store. Scattle. Wash, 455 Manila, P. 1. 222 WDBT Taylor's Taok Store... llanleshum Miss. 236
WFOC  Fiet Christian Church. Whittler. Cal. 230 | WAAB Valdemar Jensen, 137 8. St. r.mck St WOBV  Strand Theatre....... Fort Waynoe. Ind. 258
KFOJ l\lulwrl\“lllghl Sa:m(:l lhglo v(‘ll;{) l\lul)esrl). Mo. 246 5 . New Orleans, La. 268 wgg;’( ‘1)':1'!:) g::}{_o ll‘;;nm k s 1\Colur‘xrlbll:‘n Tcn;! 268
KFOL Leslle chafbuch, 502 W. Marlon St., WAAC Tulane University.. ..New Orleans, La. 360. D yekman St.. New York. N 23

Marengo, Towa 234 | WAAD Ohlo Mechanics_Institute. ... .Cincinnat. Oble 258 | ¥DBY North Shore Congregational Chmrch. Chieago, Il 258
KFON l"chonh(iv;e ﬂsml'lo Sl)Jlnrl)l .Long Beach, Cal. 230 | WAAF fhlcam;\ Dall)cDrow:rs Journal...Chicago, 1. 286 | WDBZ Doy Scouts of Amerlea. Ulster [ao‘"“)' Co:ncl‘l.

0 Lalter Day Saints University, WAAM I, R. Nelson Co Jo .Newark, N. J. 263 ngston. N. Y. 233
MEY Salt Lake City. Utah 242.| WAAW Omaha Graln Exchange. ...Omaha, Neb, 278 |WBM ~ The Ctmreh of the Covenant, Washington. D. C. 234
KFOR Doeid Cliy Tire & Electite Co., David Clij, Neb. 226 | WABA  Luke Forest, University. Sl kagForesty |0 297, | [WPOD' - Chisitanookal Radio, Co.. fiuc... 5o MeCallie. St..
KFOT College 1 adlo ub chita, Kan. 23} | WABB arrisburg Sporting (‘wds Co. Harrisburg, Pa. 266 . hattanooga. Tenn. 256
KFOX Technical High_ School. ‘Omaha. Neb, 248 | WABI Bangor Jlallway & Fleetric Co.. Bangor, Me 240 | WDWF Dutee Wileox ............Flint Craasion. R. I 440
KFOY Reacon Radio Service. " Paut. Minn. 252 | WABL Connecticut Agricultural College. . .Storrs, Conn, 283 | WDZ 1. L. Bush Tuscola, {
KFPG Garretson & Dennls. Los Angeles. Cal, 238 | WABM F. E. Doherty Automotive & Radlo Eauipment WEAA Frank D. F’l"ﬂ“" Police Building. .Fiint, .\ﬂclll ;;i
KFPL . C. Baxter. 205 Grafton St......Dublin, Tex. 242 Co., Saginaw, Mich. 206 | WEAF American Telephone & Telegraph Co..

KFPM New Furniture Co... Greenville, Texas 242 | WABN Ott Radlo, Inc.. 1627 State St.. La Crosse, Wis. 244 New York, N. Y. 492
KFPN  Missouri National Guard, 70th tlrnfanlr)‘clBrm;sde. . x//ABg }:lcks:}n l!-:léc(lriic Ct: ...... é..”noc‘nester, N. Y. 277 \‘:IIE:IH ‘golchl:ln I}iolnrd lof Trade.........Wichita, Kan. ‘268
erson Clty, Mo. 242 | WAB averford College Radlo Club...Haverford, Pa. 26} rnell University. -o....Jthaca, N. Y.
KFPR Los Angeles County Forestry Department, WABR Scott Iligh Sechool. .. T Ohlo 263 | WEAJ  University of South Dakota. ... Vermillion. S. D. ;;a‘
Los_Angeles, Cal. 236 | WABU Vietor Talking Machine Co. Camden, N, J. 226 | WEAM Borougli of North Plainfleld,
KFPV Helntz & Kohlinoos., . . San Francisco, Cal. 236 | WABW College of Wooster........... ...Wooster, Ohio 207 North Plainfictd, N. J. 261
KFPW St. John’ sb Ch\lxrch . Carterville, Mo. 268 | WABX Henry B, Joy.. ... .Mount Clemens. Mich. 246 | WEAN Shepard Co.... ...Providence, R. I 273
KFPX Flist Presbyterian 1urch Pine Bluff, Ark. 242 | WABY John Magaldl, J 5 Kimball St., Phila., Pa. 242 | WEAO The Ohlo State Unh‘erslu' ...Columbus, Ohlo 360
KFPY Symons lnvleslmsem Co. Spokane, Wash. 283 | WABZ Coliseum Place Baptist Church, New Orleans, La. 263 | WEAP Mobile Radio Co...... .Moblle, Ala. 360
KFQA The Princlpis, 5538 I’nCo 261 | WADC Allen T. Simmons................Akron, Ohlo 258 | WEAR Goodyear Tire & Rubber Co.....Cleveland, Ohlo 383
KFQB ﬁearchllxu' ul ) s(;|nz ¢ Fi 254 | WAFD Albert P. Parfet Co., 1432 Mllllar) Ave., WEAU Davidson Bros. Company. oux City, Jowa 275
KFaCc Kidd Brothers Radlo Shop...... aft, Cal. 232 Port Huron, Mich. 256 | WEAY Iris Theatre.....................Houston, Texas 270
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WEBA The Eleciric Shop.

wekie
webBi
WEBE

WHBA

EXEEY FELLEELEEEEE
ITIXI IIIIIITITIIIIX
IR TEROORVRTRDD
<C~4VO ZZrx--IOHMOOT

..1ghland Park,

WIRELESS AGE — THE RADIO MAGAZINE

Jo
WVis.

Walter €. Bridges. Superior,
Eleetrical l-;uuhmmn ., Auderson, Ind.
ltuy W. Waller.. ......... JLCambnidge, Ohio
Ldgo\vu(er lieach  Hotel Cu. . Lhicago. i
Ry. ) ....New Yok City
Raplds ltadio Co...Grand taplds, Mieh.
R C A nited (portable}...........
Tote Radlo Lo, . 4 Harelsbw
B.oJh Newell.....ooinuinn. .Buntulo, N. Y
Dayton Covperative industrial 1llgh Scliool,
Dayton, Ohlo
Isefoit  College. . -Belolt,  Wis.
Hubiot Rugio Co. l(onuuulc Mass.
Savannah  Radle l,urn h, Ga
Fdison Co. Muss.
Cunnanual  Bisstonaty ol Serrien Srings
All American Rudlo Lonunmlon. 2650 Cuyne St..
Chicago, Hil.
St Louls Universlty. . -8t. Louls, Mo,
The Daltas News, The Dullas Journal,
Dallus, Texas
Thues 1'ublishing Co..... .8t Cloud. Minu.
Unlyeislly of Neblaska. <Llnceln, Neb.
Euteka  College i s Lureka, 1.
Fiist  Jluptist  Chsrel l\noxv.lle, Tenn.
Gethsemane  lapust Chuich. l'lnlludell-lllu rra
doh Van De Walle, P, O, Hox 41. Sey.nour, Ind,
Willlum F, Gable Co.......oo.ue, Al.oons,  Pa.
Coucouise Radiv Corp. ¢ - . L G
Gulvin Radle Supply Co -Cunden, N, ).
St Jdelm’s  Unlveyslty legeville, Minn.
Dartimouth  Collese. Nanvver, N. 1L,
Ouonduga  ]lotel .Nyracuse, N. Y.
Morchants Heat & Lixint Co., 51y Guaranty
Bullding, hudlanupolls, tnd.
Itudle Bules & Bervice Co., | lroad Bt..
Bridgewater, Mass.
Wymie Rudle Co., 226 Fayetieville St.,
Lalelgh, N. C.
Fltth Infaniry. Maryland N, .
Firt:  lteglment  anmory, nnlllmorc. Md.

Gloucester County  Clvie
Slgnal OMleer,

Leugue,
Fltth Corp Area,

Fitman, N, I

Fr. 1layes, Columbus, Ohio
Kuox  College 5 ccGalesburg, 1L
Strawbridge & Clothler..... Phuudelphla,  PPa.
Francls h. Bridgman, 4536 Wouu.awn Ase.
Chleago, HI.
Whan  Radle  Shop. .. .. Muohattan,  Kansas
Lancaster Elee. Supply & Const. Co.,
Lancaster, I’a.
Yource Hotel. Shereseport, La.
The South lend Teibune. ... South Ifend. Ind.
Jones Elee. & Itadio Mig. to.. Baltlmore, Md.
Hatry 1l Cariaion Freeport, N, Y,
Flrst  llaptist  Chureh Memphis, Tenn.
Fiuke Furnltwe Co., 307 Upper Tth Si..
Evansville, L.
isrehienhaeh’s  Radio  Shop, Thritton, Va.
Fall River dletshl I'ublishing Co..
IFall Rtlver, Mlass.
Frank 8. Megarge. Serauton, Pa,
Lawsenve  Cinpbell Johnsiown,  Pa
Thewlore N. Sauly. Providence. 1t 1,
Ilub ltcllo Nhop, 728 First St La Salle, 111
Dr. Roses Attan, 197 1'once Lean Ave
San Juan. . R,
Stout  [ustitute Menononle, Wls.
Glinbiel Brothers. . New York Clty
Furmun  Ycivershy . cGreenville, 8. C

Uinlversity of Malne

oo, Malne

The Progiess Sales Co, It l( Ne.
New Lebanen, Ohlo
Amerlean Radle & Research Corp,
Medford lIIIIsIdc Muss.
Drake Tlotel. .. Chlcago, 111
Federni “Telephone Mfg. Co uftale. N, Y
Georgla School of Technology. < Allanta, Ga.
General Klectrie Co, Scheneetudy, N, Y.
Unlversity of Wisconsin Madison, Wis.
Marquetie  Unlversity, Milwnukee, Wiy,
Universlty of Cinelnuatl Clucinati, Ohio
Eastman  Schoul of Musle, Rochester, ¥,
Scaside lHotel. JAtlantle City, N, J.
Courler Jeurnal and Louisville ‘Thmes
Loulsville, KKy,
Wlnington Electrical Speclalty Co., lnc,,
Wihubngton, Del.
Itensseluer Folytechnle Institute Troy, N. Y.
Sweeney 8chool Co. . ...huusus City, Mo,
Shafter Music House. . .01l Clty, 1’a
debal's Slora. ..... Stevens Point, Wia,
Henry L. ley.. ..., .Canton, Ohio
Charles \V Hovard Ohio
Reardsley \pﬂ'lnll)‘ Co, 110
John 8. Skan . Narrlshurg, Pa.
Culver .\Illlnlry \cm!emy .Culver. tndianu
Chiesaning  Elee. Co. . ..Clu-umlnn Mlch.

Lauer Auto Co.

Franklin 8t
James 11,

L
First

¥

rro)
Ave.
M. C

A

Onnge
ﬂlumr

\ltllnul

Ine

ist ' Churel
St

Sumner st

Johnstown Automohlle Co

W
Ring*
Ray's

‘Thomas
B L

It
W,

Norbert”

Willam

D.
J.
St.

1lickson Elertrle Co..
Co.
Loew's

Radiovox
Gieorge

Ttankers Life

loward R.

Schubel,

Tizzard.

s Nons

Radlo smm,

s College,

Co.
Milier.

dr..

.. Dovners

Petershurg,
Puwtucket,

Juhnstown,
Grove,

Anderson,

" 20%3 Talhot

Columtyus

¥ l‘hlludelphlu

licod Dunwoeody Ind
Minneapalis,

College Ave..

Kien . rowws
llmru-r. 206 Grenwuod Ave

it
learo,

Ind.
1.
Fla.
LI
Pa,
.
Ind.
Ave.,
. Ga,
i"u.

Punxsutawney, Pa.

Wes
‘ere,
Ins.,

-llochester.
Cleveland,

New York

Des  Molnes,

6318 N,

Jdournal-Steckman  Co. .

1lome_ Eleetr
The Capital
L. M,
X-1. Radio
.\larunslmrc

5
8

St

Nelson Bruthers

Benson
Gimbel

Radio

le Co,
Times.

Tate Post Na,
Wars, 434 2nd Ave.

Kervice,

223

Radio
3

PPaul’s  Protestant

Co.

rothers

N. St

an Buren St

Park Ave.,

Phllmlelphln
Omaha,

Burlington,
Madtson,

Jollet, T

Broadrasting Co.

G'Ilo nnndu a\' Chieaco.
Lou

ElkIng I’ark

L3
l'hllmlelnhlu.

Jacksan's Radlo Fnllneu'hlg Laboratorics,
The Norfolk Duily News.

Clifford L.

White......

t De
Wis,

Minn,
N, Y.

Onhilo

émle Theatre Bldg.,

City
lowa

Pa.
Neb.
Towa

Wise.

9. Veterans of Porelrn
Petershurg, Flortda

1inols

Queen St., Martinsburg, W, Va,
Miller Dance Activities

Wheatland,
Episcopa} Church,

Wisconain

Pa.
1.
Mo.
Ta.

Wacn, Texns

.Norfolk,

- .Greentown,

Neb.
ind.

233

254
231

WIAM D, M. Perhani. 332 Third Ave,,
W. “Cedar Raplds, lowa
WIAR Tne Outlet Co........... F'rovidence, K. 1.
WIAS  Pitsbuigh Kadlo Supply . Pittsburgh, Pa.
WIAZ  Zeuith Ladio (.onnumllnn, 332 So. Michigau
ve., Chicage, IlL
WIBC Humuer Funiture Co.. Becond & Joliet Sts.
Lasalle, ilh.
WIBD  Ashland uromlrnum. Cmu.nulee Ashiand, Wlse.
wiD Richard flowe..... * ranville, Ohlo
WIID  Mouseheurt Mon«elw&l\. L
wiy kR C 4 New York Ctty
wiZ it. C. New York City
WKAA QM. F. l'lnn. 1444 \ewnd Ave, L.
Cedar l(uulds Iowa
WKAD Charles Looft (Cresvent Park),
ast Providence, R, I
WKAP Dutee W. Flint ..Cranston, R. 1.
WKAQ ltadlo Corp. of Porte Rie .SBan Juan, P 1.
WKAR Mlehigan Agrleulture College,
Eust Lanslug, Mich.
WKAV Lucmllu Radio Club..... ..Laconls, N, H.
WKBE & M. Electric Co.... .. Weuvster, Muass.
WKRC—Koch Itadlo (.nrh
2U West 3d St.. Clncinnatl. Qhlo.
WKY W, K. Y. lhullo Shop. ... Oklihona City, Okla.
WLAP W. V. Jurdan, 306 wW. urmkenrhlue Bt.,
Loulmllle. Ky.
WLAX  Greencastle Conununlty Broadeasting Station,
Greencastle, Ind.
wLB Uunlversity of Mlnnesoty at Mluneapolis, Minn.
WLBL Wisconsln  Departmment of Markets,
Stephens DPolnt, Wis,
WLIT Lit Brothers..... cevess. . Philadelphla,  Pa.
WLS  Sears, Roehuck & C &3 .Chicago, 1l
WLW  Crosley tadlo Corp. Clmlnmnll Olilo
WMAC Ullve 15, Meredlly. ... .Cazenovia, N. Y.
WMAF Round 1115 Radlo Corp. Dartmoutli, Mass.
WMAK Northern Laboratorics. . . Lockport, Y.
WMAN Jicskett Radlo Station. ..Columbus, Ohlo
WMAQ Chicago Dally News. ....Clileago, IlI.
WMAY Kingshiglivay l'renhylerhn Cllur h,
St. Louls, Mo.
WMAZ  Mercer Vulverslty..................Macon, Gu,
WMBB  Triunon Bull Room. 6201 Cottare Grove.
Chicago. 111,
WMBF o asheeypinsimms e rvsapier «o.Miwml  Beach, Fla.
WMC  Commerelal Appeal. .. .. ~Memphis, 1eun
WMCA llotel McAlpln. llrmnlwny & Jlm st.. N.
wmu Duaubleday - Hill hleurlc Co...Washlugton, D, C
WNAB  The Sheturd Stores. 3U Winter St., Hoston, Muss,
WNAD  Unisershy of Oklahoma.........Norwan, Okla,
WNAL  Omaba Central Hlgh School...... Omaha, Neb.
WNAP  Wittenberg College. . . .. -Springtield, Ohlo
WNAR Flist Christlun_ Chur ..Butler, Mo,
WNAT Lennlg Bros. Co. . ludeiphlu, Pa
WNAX Dukota Rudio Abbara 0.....Yanuton, 8. I
WwWNI {tadlo Shop of No\vnrk...... .Newark, N. ).
WNYC Clty of New York. . &t‘w York, N. J.
WOAC Dake Orgun Co.. Limu, Ohio
WOAF  Tyler Commerclul Calluc ..Tyler, Texas
WOAl  Southern Equipment Co..... San Amnuln Texuas
WOAN Vaukhn Conservatory of Mualc,
Lawrenceburg, Tenn.
WOAW Woodmien of the World «.Omaha, Neb.
WOAX Frankiyn J. Wollt, 600 lugham J
tenton, N, J.
woC The "ubuer Schuol of Chlropractic,
Davenport, lowa
WOCL Ilotel Jumestown. . ..Jumestown, N, Y.
WODA Janes K. O Den lunlln & Vlictrola Shop,
Paterson, N. J.
woi lowa State College.......... ...hmes,  lowas
w00 dohn Wanamaker, .. Phitadelphla, 1’4
wo0Q  Western ltadie Co, usas City, Mo.
WOR I‘-. Bowbuiger & Co. ewark, N, J.
WORD 1'eoples I'ylpit Assoclutlon .Batavia, 1),
wOS  Missaurl State Marketlng  lureau,
Jefterson  Clty. Mo.
WOWL Ol Hullen Company, 11. M. Ho'mes. Pres..
Curondelet 8t., New Orlean:, La.
WPAJ Duoollttle I(mllo Corpy New llaven, Conn.
WPAK North Dukota Axrlculluml College
Agricultural Cullcge N. D.
WPAZ Dr. John R, Koch. .Charleston, W, va.
wWPG Municipal Jtadio Statlen Atlantle (‘ny N .
WPSC Penna State College. State College, Iu.
WQAA llorace A. lscale, Jr.. .Parkersburg, Va.
WQAC Glsh Radlo Scrvice. .. .. <. Awarlllo, Texas
WQAE Moure Radlo News Station.....Spriugtleld, ve.
WQAM Electrical FKuulpment Co. Miami, Fla.
WQAN Seranton  Thnes. .8cranton, Pa,
WwWQ@AQ Calvary Raptlst Church. New Yok, N. Y.
WQAS Prince-Walter Co. .. Lowell, Mass.
waJ Culummet  Ralubo l!rmulmsllnx Co. .Chicago. 111
WRAA lilce Institute. 4 ..Houston, Texus
WRAF The Radlo Club. ... ... .. ....... Luporte, Ind.
WRAL Northern States 1ower Co.. 8t. Crolx Falls, Wis.
WRAM Lowbard College............ -Galesburg, HI.
WRAN Black Hawk Bleclrlcul Co. Wauterloo, lowa
WRAV Autloch Colicge. .Yellow Springs, Ohlo
WRAW Avenue Itadlo Siop. ... -Readlng, Pa.
WRAX Flexans Garage..... .. Gloucester Clty, N. 1.
WRBC Ininanuel Lutherun Churr:h +..Valparalso, Ind.
WREO Xtea Motor Cur Co.. Lansing, Mlch.
WRC  Radlo Corp. of Amerlea. «Washington, D. C.
WRHF Wushlngton Radlo Hospital Fund
525 11th St., Washington, D. C.
WRK  Doron Tros. FElee. Cn .Hamliton. Ohle
WRL  Unlon College. .. Schenectady. N, Y.
WRM  [nlversity of 1ilinols. . Urbana, 1IL
WRR  City of Dallas Police and Fire Signal Dept..
Dallas. Texas
WRW  Tarnytown Radlo Research Laboratory,
Tarrytown, N. Y.
WSAB  South East Missourl State Tcachers College,
Cape Girardeau, Mo.
WSAC Clemson Agricultural College.
Clemsun College, S. C.
WSAD 1. A, Foster Co. .......Providence, ®. 1.
WSAG Gospel Tubernacle. .8t, Petersburgh, Fla.
WSA!  1™ited Plavine Card Co.......Cincinnatl, Ohfo
WSAJ  Grove Clty College. .. .Grove Clty, Pu.
WSAN Allentown Call Publfsly ;Allentown. Ta.
WSAP Seventh Day Adventist Church NUY. C D'
WSAR Dmlnllly & Welch Elee. Co....Fall River, Mn!s
WSAU Cnmp Martenfeld. .. ,......... .Cheshnm, N,
WSAV Clifford W. Viek HRadio Constrtiction Co..
Houston, Texas
WSAX Chicage Radin Laheratory.......... Chicngo, 111,
WSAZ Chase Flectric Shop omeroy.  Ohlo
wSB Atlanta  Journal. ./\llnnln.' Ga.
SL Intfetd EI;}‘. . ’ ; < k‘ tica. N. Y. -
School of Engineering o waukee,
W06 Milwaukee, Wis.
WSRF  Tiarden Sales and SmIP i.i..dll,mmllami m.
ndlo Co. (Marry W. Fahrlander
WSRO, Rydly Hamilton, Ohlo
WSKG world's Star Knitting Co.. Water St.,
Bay Cttv. Mich.
WSMB  Snenger Amuzement Co, add Mulson Blanehe Co..

Malson Blanche Bldg.. New Orleans, Loulsiana
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268

261
319

WEMK
wsul

wsY
wTAB

CFCH
CFCK

CFCL
CFCN

CFCa
CFCR
CFCT
CFCU

CFCw
CFDC

CFHC
CFKC
CFLC
CFac
CFRC

8. M. K. Radio Cowp.. %. W. Third & Lud- L
low 8Sts,, Dayton, Onlo
SBtate Unlverslty of Iowa, Capitoi und
Washilugton 8ts., Iowa Chty, la.
Alabama Power Co. ulrmlnullm Aw.
Full luver Dally Mefald "Bub.
Fall luvcr Mass.
Penn. Tiftic Co................ Johustown, Pa,
Louls J. Gallo, 2222 Lapeyrouse Si.,
New Orleans, La.
Toledo Radio & Elec. Co........... Toledo, Ohlo
Willard Btorige Battery Co. . .Clevelund, Ohio
Cambridge Radlo & Elee. Co...Cambridge, IIl.
8. B. Van Gorden & Sou. .. Osseo, Wls.
Rellance Elec. Co.......... .Norfolk, Va.
Charles E. Erbstein, It. F, D, Bsox 75,
Eigln: 1.
Edison Electric Illuwinating Co., Doston, Mass.
Ruesg Battery and Electrle Co., Tecumsch, Neb.
Agriculturul & Mechanical (ollu:e.
College Statlon, Texas
Willlains Hardware Co............. Streator, IlI,
Ouk Leaves Broadeasting Statlon, Oak Iark, 11,
Thomas J, McGulre....... .Lambertville, N, J
Kunsus State Axrlculnmnl Lnllexe.
Manhattan, Kan.
Flint Senlor 1llgh. 8chool,
Ciape 8t.. Flnt. Mich,
The Travelers Insurance Co. ... Iartford, Conn.
Wright & Wrlght, lne...... l’hllmleluhlu. Pa.
Lawrence J. Crowley (Aluum Ball Room),
Jollet. 111,
Michigan College o( Mines.. ... lloughton, Mich.
Ford Motor Co.. Dearborn, Miel.
Detroit News. . ..Detroit, Mich.
Loyola Unlverslly ..... «ioe...New Orleans, La.
ALASKA
Alaska Eleetrle Light & Power Co...... Juneau
Chovin  Supply Co....... 0508 € .98k « . .Auchiorage
CANADA
The Calgary Herald..... ..Calgary, Alta.
Star Publishing & Priulln . 18 King St w,,
Toronto, Ont.
JMarconl Wireless Telegraph Co. of Canada, Ltd,,
Canada Canent Bidg., Phillips Square,
Montreul, P. Q.
Abltbl Power & Puper Co., Ltd
Tre uulu Fulls, Ont.
Rudio Supply Co.. Lid., 10229 1ulst St.,
Edwmonton, Alta.
Centenulal Methodist  Church, vietorla, B. C.
W. . Grant Radlo, Ltd., Tu8 Crescent I{d, N.W.,
Calgary, Alta,
Radio Speclulties, Lid., 791 Dunsmuir Ave.,
Vancouver, 3. C.
Laurentide Alr Service, Ltd.. Nickie Range Hotel,
Sudbury, Ont,
The Victorla City Temple, 1110 Douglas St.,
Victoria, B. C.
Jack V. Elliot, Ltd., 123 Klng 8t W.,
Hamilton, Ont.
London Rtadlo Company............ Leondon, Ont.
Spurks Cotmpuny, Wallace & Flizwilllam' Sts,,
Nanalmo, B. C.
ltenry Blvks & Sons, Lud.,
708 Crescent [toad W,, Calgary, Alta.
D. J. Fendell, l'utrlela Th ¢ Bldg.,
Thorold, Ont.

Chas. Guy Munter, 551 Adelulde St.,
Inmlon. Ont.
The Electrlc Shop, Ltd,, 141 Second Ave. N.,
Saskatoon, Sask.
(neen’s Universlty (Dept. of Electrlcal Englueer-
Ing), Fleming Hall, Queen’s Unisersity,
Kingston, Ont.
Columbla & Begbie Sts.,
New Westulnster, B. C.
Wentworth  Odlum,  Mercantile Bldg,,
318 Homer St., Vancouver, B, C.
The Albertan Publishing Co., Litd.
708 Crescent ltoud N, W.,

Westminster Trust Co.,

Victor

Calgary, Alta.

\Vﬂ(em Canada Jtadlo Supply, Lid..
919 Fort 8t., Victorla, B. C.

Riley & \lchrmIck Lud.,

8 Crescent Ioad N. W., Calgary, Alta.

The llumlllou Spectator, Spectator 1ldg.,

mmlllnn. Ont,
Northern Elec. Co..... ........ ..Toronto, Ont.
Toronto Hudlo Nesenreh Boclety,

46 Lauder Ave., Toronte, Ont.
liternational Bible Students Assoclation,
Cor. Main and 2ud Sts., Baskatoon, Sask.
J. R. Booth, Jr., 28 Runge ll(l Ottawa, Ont.
Northern Electile’ Co., lad., 121 Shearer 8t.,
Montreal, P, Q.
Jarvls  Street Baptlst Charch, , ., Toronm Ont.

The Edmonton Journal, Lid., Journal BIdg.,
Edmonton, Ala.
The T. Eaton Co., Ltd., Queen St. b
Toronto, Ont.

Sprott 8haw Radlo. Co.,
The News Iecord,

Room 1604, Tower BIdg.,
Vanconver, B, C.

3% South Cameron Bt.,
Kltchener, Ont.

Rtadlo Corporatlon of Calgary, Ltd.,

223 Second ave. N.'E., Culgary, Alta.
A. Contiore.......... ..Montreal, P, Q.
J. L. Phlitppe Luundr) Mont Joll, P. Q.
Simons, Agnew & 5 ......Toronto, Ont.
London’ Free Press Ptg. Co., 440 Richmond 8t.,

London, Ont.
Tlhie Fvenlng Telegram, 81 Tay St., Toronto, Ont.
La l’nue Publishing Co., Ltd.. Cor. St. James

St St. Luwrenco Bivd.. Montreal, P. Q.
\'unmuwr Daily Province, 142 Hastings Bt. W.,
Vuncouver, B. C.

Canadlan Independent Telephone Co.. bs
Walluce Ave. & Wuard 8t., Toronto. Ont.

Le “‘Solell,” Linited. C. W. Lindsay Bidg.,

cor. 8t. John & St. Eustache St., Quebec, P.
Leader Publishing Co.. Ltd......1Regina, Susk.

Dr. G. M. Geldert, 282 Somersct Sl,. w.,

ttawa, Ont.
P. Burns & Co.. Ltd., 708 Crescent Rd, N. W.,
Calgary, Alta.
First Congreg=:' ,nal Church.. . Vantouver,
Wiikinson FElcetrle Co., Ltd.
Wentworth Radlo Supply Co., Ltd

~‘Hamilton, Ont.

Manitoba Telephone Systam, Sherbrooke St,

Winnipeg, Man.

Canadian Nat'l Ratlways. .. .Moraton, N. B,
€anadlan Nat'l Ratlways . ..Calgary, Ata
Canadian Nat‘'l Taflway. Edmol ‘_ljlm Alta.
Canadian Nat‘l Nallwa AMont ), P, Q.
Canadlan Nat'l .  ‘weyr . ‘2, Ont
Canadian Nat'l stu.iway P #ina, Bask
Canadian Nat'l Rallway. ke n, Bash,
Canadlan Nat'l lnaiws ronto, Ont.
Canadian Nat': T lws .. LWL L eg, Mun.

.2119 Seventh Ave.

JUNE, 1925

280

226
280

410
400

450
410
410

410
430

450
440
400
410
400

410
350

400
435

344
312

450
410
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2.Tube Crosley 51

Same as wonderful Crosley 50 with
additional tube amplifier. Local and

e nearby stations on loud-speaker al-
s and distance up to 1500 miles

er average conditions. Much

greater range with head phones.

Special Sloping Front 2-Tube Crosley 51
Same as Model 51, with cabinet holding all dry A and B
batteries. $23.50.
2-Tube Crosley 51 Portable
The c'o:h:} 51 in a black lealherene case. with nickel
trimmings. Space for batteries. $23.5
Crosley Musicone

A marvelous new development
of loud-speaking principles.
Diffusion ornoun d creates per-
fect reproduction of all tones.
$17.50.

3-Tube Crosley 52

A larger set for those who
want greater reception
range on the loud-speaker.
Opevaleq on three tubes,
using wet or dry batteries.
Consistent loud-speaker
range 1500 miles or more.

Special Sloping Front 3-Tube Crosley 52
Cabinet contains dry A and B batteries. Same efficient
detection and reception as regular 52. $35.

3-Tube Crosley 52 Portable

Same as other 52 models, but in a black leatherette case.
Easily carried. Al' batteries inside. $35.

Prices quoted obove do not includg occessories.
Add 10 per ‘ent 11est of Rocky Mountains.

Crosley owns_and operates station WILW,
Cincinnati,
super-power broadcasting station

the first remotely controlled

Crosley, the world’s largest manufaciurer of radio receiving

sets, offers radio’s wonder—the Crosley Model 50, one-tube
genuine Armstrong regenerative receiver at $14.50. With
tube, phones, batteries, antenna wire complete, less than $25.

This momentous, announcement means that every home in America can at
last have the enjoyment and the entertainment of high class radio—the thrill
of long distance reception as well as local--on the basis of real economy.

This Crosley 50 is the latest refine-
ment and perfection of the set which
brought MacMillan's North Pole
messages in to Leonard Weeks. at
Minot. N. D.. when all others failed

though they cost, ten times as much.

This is the set which gets the stations
from coast to coast: which gives you
more for your money by far. because
it is the genuine Armstrong circuit.
built by érosley.

s
M
R.F. DET.
This little diagram shows three tubes
using the ordinary radio frequency
and detector circuit. Signals pass
straight through the three tubes with-
out extraordmary increase in their

strength.  The tube value therefore

is three.
——
Jm

DET.

But Crosley’s Armstrong regenera-
tive set. with one tube. passes the
signals several times through the
single tube. each time increasing their
strength and giving you much more

WWW_americanradiohistorv com

than the three-tube ordinary circuit,
or a tube value of 3+4.

That is why the Crosley one-tube set
1s so much more satisfactory and
efhcient.

Already. with this perfected Crosley
50. Andie Edmondson. at Stella. Mo.
heard 2BD. Aberdeen. Scotland; Paul
}. Hall, at Osceola. Neb.. heard 2L.O.
London. England: Eugene Barnhouse,
at Brookfield. Mo.. hears Winnipeg
and Montreal, Can.. and Springfield.
Mass.. James Gordon. at Fremont.
Neb.. hears them from coast to coast
from Canada to Texas. even picking
up 10-watt KFNG at Coldwater.
Miss., and 100-watt WFBL., at Syra-
cuse. N. Y.; Mrs. J. E. Martin. at
East Palestine. Ohio, hears KGCO.
QOakland. Calif.: O. W. Bryant. at
Sunset. Tex.. gets Hollywood. Calif.,
1425 miles; Crosley Station WLW,
Cincinnati. 1094 miles; Pittsburgh,
Pa.. 1361 miles.

Get your Crosley 50 now and learn
that fine radio is not costly and difh-
cult, but low-priced, simple, easy and
reliable. A Crosley dealer is near by.

Crosley manufactures receiving sets which

are licensed under Armstrong U.

Patent No. 1,113,149, andpncedfmm

$14.50 1o $65, without accessories
The Crosley Radio Cor poration

Powel Crosley, Jr., President
628 Sassafras Street, Cincinnati
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Radiotrons with these model
numbers are only genuine
when they bear the name

Radiotron and the RCA mark.

Radiot

Genuine
Roediotlrons
Sold Here

——

0 you belicoe
/n Names!

Do you buy things by name because the
name tells the quality? Do you ask for a
RADIOTRON, instead of justa“vacuum tube”
—demand the standard by the name that
marks it as genuine?

The most important part of a radio set is
the tube, and you can’t get the best out of
any set without putting the best tubes into
it. There's a Radiotron for every use, in
every kind of set. Loak for the name—
and the RCA mark. And be sure it is
genuine.
Radio Corporation of America
Sales Offices: Suite No. 16

233 Broadway, New York 10 So. La Saile St., Chicago, L.
28 Geary Street, San Francisco, Cal.

REG.U.S. PAT. OFF.

PRODUCED ONLY BY RCA
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