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The BROADCAST Shop

l IS AN
| OFFICIAL DISTRIBUTOR

FEDERAL

| The STANDARD by which all
other Radio equipment is judged

We also carry a full stock of Crosley, Brandes, U. S. Tool, Dubilier, Workrite, Metro,
Naald, Frost, Cunningham, Rectigons, Homchargers, Neon, Airway, Radion, Ames,
Solderall, Shamrock, Freco, Mack, Music Master, Magnavox, Amertran, etc.

WHOLESALE AND RETAIL

' The BROADCAST Shop

511 11th St. N. W. Main 8168
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. LANSBURGH & BROTHER

When in doubt concerning any question about RADIO, consult with our experts. Choosing the right outfit or
part is very important and means much toward the success of vour receiver. Our schooled experts will deem it
a pleasure to advise vou corrzctly.

This Complete Radio Outfit, $70

The receiver is pictured, it comprises a detzctor

and two stages of audio frequency amplification.
Its receiving range is equal to other three-tube
sets—it gives sufficient volume for a loud speaker
or phonograph adapter. It is a wonderful vaine—

and can be boucht on liberal terms.

LAVERLAS

Radio Dept. Expert
Balcony b, e i JAdvice«

Radio Dept., Balcony.
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Shall WCAP Stop Broadcasting?

Future of This Station’s Entertainment Service May Be

ON a decision of the Public
Utilities Commission of the
Distriet of Columnbia next week,
hangs the fate of WCAP, the popu-
lar and powerful bhroadcasting
station of the Chesapeake & Po-
tomac Telephone Company.

There are persisten. rumors in
Washington—and thev are taken
seriously in some quarterse—that
shonld the Utilities Commission
order a reduction in  telephane
te'enrane  comnany’s

iwh  elass  broadeastine serviee
wanld anfomatically eease.

What the telephone campany
expects to ultimatelv gain through
its radio broadcasting has never
been  satisfactorily  explained.
Where the revenues for the costly
service are derived, is another
question that has not been d-fin-
itelv cleared up. Hawevar, the
Federation of Citizens’ Associa-
tions, in its petition to the Util-
ities Commission demanding a re-
duction in telephone rates, charges
that the thousands of telephone
subscribers in the Distriet of Co-
lumbia are paying for this radio
service.

If the Utilities Commission, in
its investigation, finds that the tele-
phone company is using surplus
prefits derived from its telephane
service to pay for its radio service,
it undoubtedly will order a reduc-
tion in the present ’phane rates.
Then, where will the funds come
from for the broadcasting service?
_ The answer is simple. The pub-
lic will either have to pay the cest
of 0perating the telephone com-
pany's broa castina}station, or de-

pend entirely on the Badio Cop-

alaa Y

Decided Next Week

By WALTER BARRETT
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WCAP’s radio truck which will go eut of operation if the station
shuts down,

&(;ration of America’'s station,
RC, for its local radic entertain-
ment, The telephone company has
pothing 1o lose, except an enor-

mous amount of free advertising,

should it shut down its broadoast-

ing station, The thousands of radio
{Continued on pagy )
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— — — geale;'s. The high class programs
. ‘ roadcast by this station undoubt-
|| edly increased the sale of radio re-
1 Radlo Fans Neg/eCt to PTOteCt cteiving sets while at the same time
. stimulated interest in radio.
Th@l?‘ Appd?’dlf%S Any person who heard WCAP
By D. 0. GABLE . the other night broadcast that
| T - o || epochal international and trans-

AKE a trip into vour cellar; no,

not for what vou think T mean,
but take a trip there and inspeet
the protection on the electrical
lichting system in your home,
Yon will find that your elrctric
meter is fused on the incoming
and ontgoing sides. This not only
protects the meter but also pro-
tects the valuable apparatus at the
generating station and in your
home. In fact, if yon should go
on to examine the enlire system
supplying electrieal power to your
home von would soon discover
that there is a maost elaborate
amonnt of prolection at ecvery
point vou turn.  On casnal inspec-
tion, however, von might say that
the entire scheme had been over-
done, and, still, most any eleetrical
engineer will tell you that they are
constantlv searching for more
means of protection. Tn faet, the
entire application of electrical en-
ergv is a stndy of safety and pro-
teetion when it comes to onr radio
onlfits. We often negleet to place
fuses on the lead wires from our
storage hallery, althongh, an or-
dinary storage battery is casily
capable of giving 200 amperes or
more on a dead short eirenit.
Sueh a high enrrent can often
melt a copper wire and is cerfainly
sufficient to canse a fire if not
checked in time. Yet, this is only
one hazard that radio fans run
dailv and think nothing of if.

Still another nealeeted feature is
the protection of the vacnnm tubes
in the radio set. Millions of dol-
lars are spent by radio fans every
vear to renew or replace tubes that
are burnt ont through just plain
accident. Still manv radio people
continue with the old rontine and
are content to gamble with Inek
that it won’t happen again. Ac-
cidents will happen, no matter how
many precantions are taken, and
althongh vou mav lake the nt-
most care vourself von must al-
ways take precantionary steps
against others who are perfectly
capable of cansing much trouble.
Vacuum ftnbes are burnt out in
many accidental wavs: some are
placed across the high voltage “B”
battery, others are blown out by,
excessive “A” battery voltage, and,

then some are blown hy strange
and myslerions ways, such as
placing a WD-12 tube in a set thal
was just operaling with a 201-A:
forgelling that the filament voltage
of the WD-12 is 1.5 and the fila-
ment voltage of the 201-A is 5.0
volts.  Flash, 2oes the tube in a
mere fraction of a seceond. A $5.00
tube is gone in an instant, and yet,
for a small cost this tube and all
others could he insnred against all
mistakes.

It was an easy matter fo design
a fuse to prolect yonr home and
radio set from fire that might be
cansed by a shorted storage bat-
fery, but there was an altogether
different problem when radio en-
gineers endeavored to proteet the
vacuum tube. A\ tube luse must
not only be capable of blowing on
an exceedingly low current as
compared to the battery fuse, but
also must be always ready to fune-
tion in a mnech shorter period of
fime. The tube fuse must act and
acl effeetively hefore any harm is
done to the tube filament. Tn the
case of the baltery fuse nothing
serions wonld happen if the fnse
did not act prompily within
1/1.000th of a second, hut a tube
fnse must regularly act exactly
within the allotled time. One of
the oldest New England radio
honses has spent mmeh time and
money to perfeet a tnbe fuse that
slips over the filament leg of the
tube. ’

Shall WCAP Stop Broadcasting?

(Continued from page 1)

fans in Washington and the East-
ern section of the eonntry. who en-
joy WCAD's programs, wonld suf-
fer the greatest loss.

Thousands of dollars have heen
spent by the telephone companv in
equipping its broadeasling station,
and furnishing for more than a
vear, air entertainment that can
find no equal in any section of
the country. WOCAP also can take
a large share of the credit for the
prosperity of Washington’s radio

continental radio and long dis-
tonce telephone demonstration,
and did not immediately become a
radio enthusiast, fails to appreciate
lhe seeming miracles of the present
era. Scores of cases conld be cited
where the telephone company in-
directly has stimulaled an interest
in radio among persons who, from
the inception of the radio craze,
have steadfastly contended that it
was a fad that would soon disap-
pear into oblivion.

Shonld it be true that the excess
profits of the telephone company
are paying for the broadcasting
service, the rate reduction which
the Utilities Commission will order
will amount to about 50 cents a
month. The broadeasting service,
therefore, on this basis, would be
costing telephone subseribers a
little more than 10 cents a week. A
vast majority of the telephone sub-
sceribers ave radio fans. Are they
not willing to contribute 50 cents
a month toward paying for the en-
fertainment thev receive through
WCOCAD, sixteen nights a month?

A continnation of the present
telephone rates will see a continna-
tion in the telephone company’s
broadcasting service. A rednction
probably will sound the death of
WCAP.

Announcement
IN the issue of January 14

the hook-up and descrip-
tion of the Superdyne Re-
ceiver was [eatured. Almost
immediately letters from radio
fans in Washington and from
as far away as Florida began
pouring inlo the office of pub-
lication, seeking additional
information. All of these re-
quests have been tabulated
and forwarded to the manu-
facturer of the set. As soon
as the information desired
can be compiled at the [ac-
tory, those readers of the
BROADCAST RECEIVER wwho
have requested additional
data, will be [urnished with
copies.—EDITOR.
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Long Distance Crystal Receving

MANY experts have come to the
conclusion that afl effective
radio receiving will eventually re-
volve about the crystal sef. After
the inefficient coherer method the
crystal was the first development,
then the three-e.emeni tube. Con-
ditions everywhere, at present, in-
dicate that receiving will finally
abandon the tube with its canipli-
caled apparatus and again adopt
the old system. The greater part
of radio progress has thus far
been directed to the perfection of
the tube. Experimenters with
crystal stations, however, have not
remained entirely inactive nor
have their efforts been fruit'ess.
I'X ecrystal receiving has now
actually been accomplished. After
exhaustive experimeniation for
several years the Donamhain cir-
cuit has been evolved.

The Donamhain DX crystal re-
ceiving circuit is abont as eflicient
and selective as any so far devised.
The first salient feature of this set
is its antenna installation. An
aerial of less than 140 feet long
has been found to be ineffective.
This, however, may comprise as
many wires as necessary. If the
asrial is located in a congested dis-
trict, where a greater length than
50 feet is not permitted, the diffi-
calty may be somewhat lessened
by employing two or more grouand
connections. Even if your aerial
is sulficiently long it would be a
good practice to follow this plan.
Automobile tire rims, metal plates,
eoils, etc., will give fine resulls if
added to the ground system. These
should be buried preferably in the
cellar, as the earth is usually
damper at this depth. An under-
zround loop lLas been operated
successfully in connection with
this hook up, thus entirely elimi-
nating the elevated antenna.

If you construct a grount sys-
lem as described it wonld be well
1o connect your ground wire to
the aerial binding post and your
nerial lead-in to the ground bind-
ing past, as this gives much sharper
tnning. Ground wires should be
connected to all-melal objects
which would appear to detract
from the energy cf the aerial.

Station

By J. K. Do~Novax
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DONAIIHAIN CIRCUIT

TWO CONDENSERS

This inereases the effective height
of your wires. A 50-foot counter-
poise also would increase the effi-
cteney of the aerial if you have
trauble with your ground connec-
tions.

weep resistanee in anfenna con-
neclions as low as possible by
scraping corrosion frem your
wires at Teast twice =2ach manth.
A pood cat whisker and erystal are
ol prime importance for satisfac-
tory results. An efficient cat
whisker may be easily constructed
of a short piece of bare copper
wire, this should be filed to a line
point once each week. A galena
crystal is not advisable. Galena
gives superior results for about
two weeks but it must be conlinu-
ally broken to preserve its scnsi-
tiveness. Due to its extremely soft
surface it must be replaced very
often if the maximum volume is
desired.

Two variable condensers and a
variocoupler ave the tuning insiru-
neents embodied in the Donamhain
cireuit.  The condensers should be
43 plate (005 MFD.) and 23 plate
(.C01 MFD.). Excellent long-dis-
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DONAMHAIN
CIRCUIT

ONE CONDENSER

tance reception, however, may still
be accomplished by elimination of
one of the condensers (23 plate).
A good detector stand and .001
MFD. by-pass should also be nsed.
When tuning this circuit place the
first switch on the first tap and the
szeond swilch on the last tap. Set
the variocoup'er secondary at Hw
degrees by the dial, or straight up
and down, then tune with the con-
densers: This method utilizes all
of the coil and besides minimiz-
ing the possibility of loss by “dead
ends” renders [he set capable of a
greater selectivity. -~ The Donain-
hain circuit may be tuned on olher
taps but the alove mentioned are
the most satistactory.

For summiee thunderstorms a
goad lighlning arrester or ground
switch should be used. A ground
swilch may be constructed of two
bindding posts and a two-inch piece
of bus bar. Serew the two bind-
ing posts about an inch apart with
Lheir connection holes direetly fac-
ing cach other. Conneci the
ground binding post to the serew
ol one of them and the aerial bind-

(Continned on page 12)
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A Page With The Editor

i1 Broapcast RECEIVER, begin-

ning with this issue, becomes

a semimonthly instead of a weekly

publication.  Hereafter it will ap-

pear on the 1st and 15th of each
month.

The change was made for sev-
eral important reasons. First, it
was found impossible, due to the
vast amount of work in publish-
ing a magazine of the type of THE
BroapcasT RECEIVER, to enlarge it
to the size desired by the publish-
ers and continue as a weekly and
at the same time give to the read-
ers and advertisers the high-class
service that has been maintained
in the past. Second, it was
planned to publish as a weekly
feature the advance programs of
the local and distant broadcasting
stations. These programs, ar-
ranged so far in advance in the
date of publication, have been
juggled and changed so frequently
that they were virtually valueless
to the radio listener who used
them. The advance programs,
therefore, will not be published in
this and subsequent issues.

As a semimonthly, THE Broap-
casT Receivir  will take rank
among national radio magazines
as an instructor and entertainer in
the realm of radio. Future issues
will be bigger and better, with no
change in price—10 cents a copy.
hon’t miss an issue.

THE outstanding need of radio
to-day, both for the enjoyment
of the art and to promote its fur-
ther development as a soand in-
dustry, is more eflicient amplifica-
tion.

Not only research engineers but
manufacturers agree that the wider
use of better amplification is the
next stage of development of the
utility. This will not only vastly
increase the number of radio users,
but immeasurably improeve the
standard and quality of results ob-
tained in homes throughout the

land.
To be sure, amplification is al-

readv used with a vengrance.
Vengeance is often the precise
word! Too much of it sounds like
an alley cat singing to its mate:
“Tast night on the back fence T
loved vou best of all.”

Radio’s stpreme need is ampli-
fication with distortion. To am-
plify is easy, but to amplify so that
no distortion or change in the
sound is made requires apparatus
designed and constructed by spe-
cialisls in amplification. In all
amplifiers there are transformers
and vacuum tubes. The trans-
former is the heart of the amplifier.
Unless the proper transformer is
used, the singer's voice in Wash-
ington is distorted into squalls and
squawks in Chicago. The voice
will be amplified, but the tone and
the rich natural quality will not be
preserved without a proper trans-
former.

The general public is realizing
more every day that amplification
is the most important single factor
in radio. It is so fundamental that
without amplification, radio to-day
would be 1mpossible. Changing
electric waves to sound waves
wouldn't mean much if they
couldn't be heard plainly. Ampli-

fication builds them up so that
they are clear and easy to hear.
Amplification is used at the trans-
mitting station as well as at the re-
ceiving instrument. TFaint whis-
pers thousands of miles away be-
come clear, living voices in the
homes of millions.

Amplification is multiplication.
The small amount of sound en-
ergy generated by the voice or
violin string at the broadcasting
station is changed to electrical en-
ergy and then multiplied or am-
plified millions of times. This
large amount of energy is then put
into an antenna and radiated out
into space as an electromagnetic
wave. When this wave strikes a
similar antenna thousands of miles
away it gives up to it a small
amount of this energy to be ampli-
fierd again so that a whole room
full of people at the remote point
can listen and understand.

In a very real and vital sense
the key to radio is amplification,
and the public is increasingly real-
izing this. Even more important,
they are demanding amplification
which gives not only volime bni
quality of sonnd—amplification
without distortion.

What's Coming Next

BRUCE Lum, whose informative
articles have been a regular
feature of The Broadcast Receiver,
has written another interesting
story for the issue of March 1.
Don’t miss it.

MECHANICALLY inclined ama-
teurs, especially those who
have just been bitten by the “radio
bug” ‘will be interestel in the ar-
ticle Carlton E. Butler, Radio En-
oineer, has written for the issue of

March 1, on “A Good Beginner’s

Ilook-Up.” This hook-up describes
in detail the famous ultra andion
cirenit which is unusually easy to
construct. It is a real “DX” ¢ir-
cuil.

SPECIAL “Show Number” of
the Broadcast Receiver will be
issued on March 15, four days prior
to the opening of Washingzton's
first annual radio show at Con-
vention Hall. Besides the regular
technical and news features, the
show edition will conlain a com-
plete program of the radio show.

Publishied by the Capltal Radlo Publishing Company, 333-34

Evenlng Star Building, Washington, D. C.

TERMS.—To the Unlted States and Canada. $2.00 a Yyear,
Postage to other eountries $1.00 a year addltional.
scriptions are payable in Unlted States funds or their equivalent.

Campany.

Cheeks shonld be made payable to the Capltal Radio Publishing

Applicatlon to enter as sccand-elnss matter made in the Pont

3, 1879,
pany.

Forelgn sub-

Office nt Washington, D. C., under the Act of Congrens of March
Copyright 1924 by the Capltal Radio Publishing Com-
Printed in U. 8. A,
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Interference from Regenerative Sets

Radio Laboratory, Buredau of Standards

Eorror's Nore.—This inler-
esting and valuable ‘talk on
interference  from reqenera-
tive receiving sets wwas hroad-
cast recently [rom WHE hy
. B. Jolliffe. of the radio
laboratory of the Fureau of
Standards. 11 is published at
the request of hundreds of our
readers.

S YOU tuned in to-night, did

vou come in with a whistle?
If =0, you probably caused many
people in vour neighhorhood dis-
camforl. You waould not wall into
a hall whistling loudly durving a
concert or lecture. If vou «lid vou
would probably he told (o leave,
IFor the sarme reason, it users of re-
ceiving sets which may be made to
prodince whistles insist on going
into and ont of radio eoncerts and
lechires whistling and causing dis-
turbances the Targe ninmber of
nsers of radio receiving scts who
are operating their sefs so as not to
canse this type of interference will
demand that some means be laken
to stop the nse of sets whicl can
go infn self-gencratian, that is os-
cillate. Tt may he necessary to put
regulations prohibiting the use of
sitch sets info the laws of the Na-
tion. We hope not.

The sn-called “regencrative re-
ceiving set” is hlamed far the most
of this type of interference, bnt it
should he poinfed out that it may
be cansed by other lypes of receiv-
ing sets as well. Sets which in-
clude radio frequeney amplifica-
fion may canse the same kind of
interference nnless they are kept
stable at all times. 1n general,
whenever an electron tuzhe cirenit.
which is connected or coupled to
an anfenna circnit, is allowed to
g0 into self-generation; that is,
produece whistles with incaming
signals, interference is produnced.

Many article in the technical
and popular magazines have con-
demned the receivinz sets which
produce whistles without snggest-
ing any more constructive method
of eliminating the interference
than to throw the set away and
buy one which the salesman says
will not re-radiate. 1t would seem

By C. B. JoLIFVE,

to me more desirable to explain
how this inlerference is produced,
how it ean be avoided and the set
use'l  safisfactorily and without
causing interference.

In order to he specifie let ns take
for an example the so-called re-
generafive receiving set which is
used by a large number of people.
Suppose a distant stalion is tuned
in withoul the set producing any
whisfles—let ns say the regenera-
fior conlrol set at zern. Now if
the regencration control, called
tickler, plate variometer, or loud-
ness control is inereased the signal
beeomes Tonder. The set is now in
{the regenerafive condition and is
operating without causing any in-
ferference.  As the regenerative
confrol is further increased, the
signal is still further inereased hnt
there comes a point af whiech a dull
click is heard. the music hepomes
distorted, and a whistle or gur-
gling sonnd appears. As the tun-
inzg control is varied slightly lhe
pifeh of the whistle changes. The
sel has passed out of the region of
regeneration and has become a
transmitting set. Tt is now in the
self-generating or oscillating con-
dition.  Other receiving sets in the
neizhborhood can hear the whistle
and interferenee is being produced.
This whistle is nsnally nsed to lo-
cal> a station and hunting for sta-
lions hy this heat-note method in
order to get distance records is re-
spansible for a large amount of
this type of interference.

An article on “Hinls on the Ad-
justment of Radio Receivers.” by
[.. 3V. Chubb, of the Westinghouse
Illectric & Manufacturing Com-
pany, in “Radio” (Toronto. Gan-
ada), May, 1923, explains how a
regenerative receiving set mayv be
adjusted to receive stations with-
out any disturbance bein~ pro-
duced. A portion of the article is
quoted:

“T wonld like to suggest,” says
Mr. Chubb, “the following method
of receiving broadeasting pro-
grams with vour regenerative re-
ceivers: After adjusting the fila-
ment currents of the vacuum
tubes to a point which vou have
found te be satisfactory, increase
vour regencration to a point just
helow oscillation. Now tune the
set slowly up or down the scale,

keeping the regeneration adjusted
Jjust below oscillation until the de-
sired signal is lieard or a breathing
sound is noticed, indicating the
prescnce of a carrier wave from a
station which may not be operat-
ing at the instant. If your re-
ceiver is well designed, the adjust-
ment will be practically the same
thronghout the range of broadcast-
ing wave lengths, and any worth-
while signal can easily be tined
in, after which the volume may he
increased by a final adjustment of
the regeneration.”

This method suggested by Mr.
Chubb is we!l worth trying.
Mavhe yvou won’t "get a station
2,000 miles away, hut your neigh-
bor will be able to enjoy withont
inferruption the program from
this or other sfations. A distance
record obtained with a regenera-
tive set which is never allowed to
whistle is muech more to your
credit than one obtained by requir-
ing vour neighhorhood to give np
radio reception for the evening:

Some people have stated that a
regenerative receiving set sends
out radiation which causes inter-
ference when it is in the regenera-
tive condition hut not in the self-
generating condition: that is, ad-
Justed so that the signals are being
received with maximum londness
withont sending out whistles. Tt
has been stated by some that a re-
generative set acts as a screen to
prevent other persons receiving the
same station, but still others have
explained long-distance reception
by crystal receiving sets to re-radi-
alion from regenerative receivers.
These statemenis would seem con-
tradictory.

When two antennas or receiving
sets are close fogether then they
may be in the magnetic or electric
field of each other and any change
in the current of one will cause by
induction a change in the current
0" the other. To cause this, the
two antennas or sets must be quite
close together and would be an ex-
ceptional case. Two antennas at
the Bureau of Standards which
have parallel lead-in condnetors
approximately 100 feet apart and
open ends approximately 50 feet
apart and fastened between the
same buildings cause no effect on
one anofher when the sets attached
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to them are in a regenerative con-
dition but not generating. There
is, however, much interference
when one or hoth sets are in
the self-generating condition, the
whistles being quite loud. When,
however, a small low antenna was
erccted parallel to and about 25
feet under one of the antennas, an
insensitive receiving set attached
to the small antenna would re-
ceive clear signals from a trans-
mitting station when a highly re-
generative receiving set on the
larger antenna was receiving the
same station. However, when the
regeneration in the set attached to
the large antenna was reduced to
zero, the signals in the insensitive
recetving set were reduced nearly
to zero. Under such a condition &
regenerative receiving set assists
an insensitive receiving set in re-
ceiving signals, but it is the excep-
tional case. Such results as these
have been reported from other
laboratories and are to be expected
if the phenomenon is considered
from alternating current theory.

A simple numerical calculation
can show that if an antenna A is
receiving a program from a given
transmitting station and a regen-
erative receiving set is operated
properly, that is, giving maximum
signals without whistles, on an an-
tenna B 100 feet awayv, the change
in the signal at A caused by the
regenerative receiving set at B can
not be greater than 1/10 of the
strength of the signal received di-
rectly from the transmitting sta-
tion. Such a small change can not
be detected by the ear.

Summarizing, any receiving set
that is producing whistles is caus-
ing interference and the whistles
should be stopped. However, a re-
generative receiving set properly
controlled does not cause interfer-
ence.

The By-Pass Condenser

NE of the pieces of apparatus

most neglected by the con-
structors of radio receivers is the
radio frequency by-pass or phone
condenser-

The radio frequency current that
is present in the telephone or plate
circuit and which is fed back into
the secondary or grid circuit,
causes the action called regenera-
tion to take place, and thus in-
creases to a very considerable ex-
tent the receiving signal intensity.

It is, however, very necessary
for the maximum of results that

THE BROADCAST RECEIVER

there shall be no resistance in the
way of this radio frequency en-
ergy which is present in the plate
circuit.

It is the function of the by-pass
condenser, therefore, to make the
way clear for the feed back of
these currents, so that one’s radio
receiver may work with the utmost
efficiency.

The diagram shows the proper
position for this by-pass con-

denser, and we urge that all our
readers who have the condenser
connected in another manner
make a change, or rather place the
condenser in the recommended
position and then compare the re-
sults obtained with the new loca-
tion with those obtained with the
condenser in the former position.
We firmly believe that the results
will be noticeable enough to make
a change in most receivers.

IN A telegraphic dispatch from

Minneapolis, Walter K. Foley,
chief of the medical service of the
U. S. Veterans’ Bureau Hospital
No. 68, is quoted as declaring that
radio is a valuable adjunct to the
treatment for tuberculosis and is
of great therapeutic value in the
treatment of other hospital cases.

1Te revealed that more than 250
radio sets are being used in the
hospital and that whenever a pa-
tient enters he is given the option
of receiving a radio set as part of
the hospital equipment.

Here is additional proof of the
assertion that radio has tremend-
ous value in addition to that of
providing amusement and enter-
tainment. It is relieving the suf-
fering, not only by causing time
to pass more rapidly for them, but
by actually assisting them in their
fight for recoverﬁ. Dr. Foley does
not explain just how radio accom-
plishes what he says it does, but he
comes out with the flat assertion
that we who are engaged in the
radio business are doing our share
in returning strength and health to
the men who sacrificed theirs for
us.
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“Push-Pull” System of Amplification
Makes Loud Speaker Practical

Third Stage Possible with Tapped Transformers and Two

“H OW can I add to my present
set so that I can use a loud-
speaker?” is a question often
asked. The use of a loudspeaker
on distant stations as well as local
stations is sought for by most
every one who owns a radio set.

Many one tube sets will operale
a loudspeaker on powerful broad-
casting stations that are in the
near vicinity. Many two tube sets
will aperate a londspeaker on sta-
lions within a radius of fifty nziles,
and a dectector and two-stage
audio frequency amplifier will
often have suffcient volume to op-
erate a loudspeaker on siations a
great deal further away.

To accomplish these resulls the
tubes must be pushed to their ut-
most and the set must be efficiently
built and installed properly. and
las!, but nol least, operated with
skill. i

‘When the sel and the tubes are
forced, the filaments are burned at
a greater than normal brilliance,
especially the detectar tube. This
produces distortion in various
forms, and inlroduces a great
number of disagreeahle noiscs. T'he
loudspeaker can but faithfully re-
prodiice the qualily of {he material
that » pul inlo it, and if distorted
music is furnished the loudspeaker,
then the sound coming forth from
the horn will be distorled.

A high amount of “B™ haitery
current can be used on the ampli-
fier tubes 1o bring oul 1nore
volume, but this method produces
distortion unless a blasing or “CG”
battery is used. In addition an
added drawback is that the current
from the “B” battery is constanlly
being impressed on the windings
of the phone or loudspeaker. This
exerts a pull on the diaphram of
the unit that also adds distortion
to the output.

One of the best means of avoid-
ing the above difficulties is in the
construction of a Push-Pull or
“Differential” amplifier. Due to the
fact that it has been almost an im-
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possibilily to seenre the transform-
ers, 1 have not shown tlhe con-
slruction of this type of amplifier
befare. Several well known manu-
facturers have now placed (rans-
formers of this type on the market,
one transformer having a tapped
secondary and called an “input”
transformer, and the other having
a tapped primary and caled an
“qutput” transformer.

Follow the picture diagram and
the wiring diagram given in as-
sembling the apparatus. Two
binding posts are shown al the
lef! side of the wiring diagram and
ore at the hight side of tne picture
diagram. These binding pests are
cannecled to the primary of the
first or “input” transformer.

Number one terminal of the sec-
ondary winding of the input trans-
former is wired to the grid of the

first amplifier tube. Number five
terminal of the transformer, or the
oller end of ihe secondary wind-
ing is wired fo the grid of the
second tube. The mid-lap or num-
her three terminal of the trans-
former is wired lo the negative ter-
minal of the “C” batteries.

The positive terminal of the “C”
battery is connectled lo the negative
filament line, which in turn is
wired to the negative filament bind-
ing post of each socket and to the
negative “A” battery binding post
on the front of the panel. The
plate of the first lube is wired to
number 1 termminal of the output
transformer. The number five ter-
minal of this transformer is con-
nected to the plate of the second
tube. The miJ-tap is wired to the
positive “B” binding post.

Negative “B"” and positive “A”
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battery binding posis are con-
nected logether and to the rheostat.
The other side of lhe rheostal is
connecled to the “F+7 post on
each socket. Number 2 and 4 ler-
minals of the secondary of the out-
put transformer are wired lo a
single slage jack for the loud-
speaker and the connections are
complete. In the diagram only
one rheostat is shown lo conirol
the two amplifier {ubes given in
the push-pull amplifier. For this
reason vou should use [wo tubes
ol like characteristics. Thal is. a
UV199 and a UV 201-A shoeuld nol
be used logether in the circuil.
Use cither fwo UV 201-\ or two
UV 199 lubes togelher.

Another reason for this is fhat
a balancing action takes place be-
Iween the 1wo tubes used and if
they are nol of Lhe same general
characleristics one lube will do
more than ils sharve. The circuil
witl operate nearly as well with
one (ube entirely removed [rom
the socket.

The conventional amplification
unit of an audio frequency trans-
former and an amplifying tube, in
thie case of the push-pull circuit,
is supplanted by lwo lransformers
and two tubes.  The first (rans-
former serves as an amplifving
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tranformer and delivers the en-
ergy fo the grid ol each of the
fubes. The grid of one tube is
faken from one end of the second-
ary, Lhe grid of the other tube from
lhe other end.

This arrangement takes care of
both sides of the cyele of curren!
instead of only one half of the
cvele as in lthe case of the usual
straight audio frequency amptifier.
When one tube is removed from
the amplifier then only one tube is
working and only one half of the
current eyele is amplified.

In general the benefits to b de-
rived from this type of amplifica-
tion is that pure distorhiontess out-
pul is assured. if, ol conrse, il is
not distorted when put into the
amplifier.  The volume is grealer
than (hal of a single slage of audio
frequency  amplification and  for
these reasons it is especially de-
sirable when a loudspeaker is io
be run from a sef which cannot be
made to operale a loudspeaker
without forcing the fubes.

A substilution can be made for
the special fransformers required
for the “Push-Pull” circuit if you
are unable to oblain them in local
radio stores.  Purchase four low
radio transformers ol a good make,
two for the inpul, and two for the
outpul side of the eircuit.

Connect the B+ terminal of the
primary of the first transtormer to
the “P™ terminal of the second

ansformer.  Wire Lhe “F” fer-
minal of the secondary of the first
fransformer to the “G” terminal of
the second lransformer. This con-
nects up the primaries of the two
fransformers in series, and the sec-
ondaries of the Iransformers in
series.

Now use the “P” terminal of the
first transformer and the “B” con-
nection on the primary of the sec-
ond transformer as the primary
connections  of vour push-pull
input transformer. The “G7 fer-
minal of the firsl transformer sec-
ondary and the “I"™ terminal of
the secondary of the second Irans-
former now serve as the connec-
tions for the secondary of the in-
put fransformer. The mid-tap of
the transformer is taken off of the
wire connecting the secondary of
the (wo transformers together.

Similarly connect the other two
transformers together so thal their
primaries are in series. using the
conneclion hefween the bwo prim-
aries for the mid-tap of the oul-
put transformer. The (wo sec-
ondaries connected together form
the secondary of the output trans-
former,

Tests have proven that this
methad is quite praclical, however,
it proves lo be a rather expensive
method as four audio [frequency
fransformers are required lo add
a single stage ol amplification. Get
the regular tapped {ransformers
for the push-pull circuit if avail-
able, il not the method just de-
seribed will suffice, Use four rans-
formers of the same characterislics
and. if possible. of the same manu-
facturer.

(Copyright 1924 by the S. N. L.

Dry Cells Run Down Rap-
idly in Radio Work

Current Required to Heat Filament
of Tubes Exhaust Batteries
in Few Days.

AG()(H) many complaints have
cone in from my radio fans

who own and operale dry cell
tubes in their sels.  A\H ol these
complainls  center around one

thing: that (he dry cells they are
using for the filament supply for
their set do not lasl over a short
period of time, and that they have
to buy new hatteries frequenily.

The dry cell usually lasls for a
peried of several months when
used for inlermiftant dufy such as
furnishing carrent for the purpose
of rivging a doorhell or a buzzer.

The demands of a radio sel npon
div batteries is of an entively dif-
ferent chavacter. When the cell
is used for lightine the filarvment of
a vacuum tube the current demand
is sleady and heavy, and is re-
quired for hours al a time, offen
overnight if vou forgel lo furn off
the rhieostats.

It is nof an unconunon thing
fo be forced to change dry cell bat-
leries every ten days or (wo weeks.
If yvou use a storage battery lo light
the filamenls of vour tubes a few
conts will pay for the cost of re-
charging. 'This is mueh cheaper
than the cost of several new bat-

teries. A single charge of your
siorage battery will light your

tubes for over a month: so, in the
long run. it is cheaper to use the
storage baltery.

Dry cells can be connected in
parallel {o lengthen the life of the
“A” batiery but yon will find that
if you have an old dry cell in the
hank of batteries il will allow the
current from the good cells to
flow through it and thereby run
the whole bank down in short
time.
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KAO—Young Men’'s Christian Association, Denver, Colo. 360 KFDD—St. Micisaels Cathedral... ....Boise, Idaho 360
KFI—E. C. Anthony Los Angeles, Calif. 6y KFDF—Wyoming Radio Corp.. Casper, Wyo. 360
KFZ—Doerr Mitchell Electric Co.. ..Spokane, Wash. 283 KFDH—University of Arizona. ...Ttecon, Ariz. 360
IKKGB—Tacoma Daily Ledger Tacom, Wash. 52 KFDJ—Oregon Agri. College... Corvallis, Oreg. 360
KGG—Hallock & Watson Radio Service, Portland, Oreg. KFDE—Knight-Campbell Masic Co......... .Denver, Colo. 360
KGN—Northwestern Rad:o Mfg. Co.......... Portland, Oreg. 360 KFDhO—H. E. Cutting.... . .Bozen:an, Mont. 248
KGU—M. A, Mulrony........ .............. Honolulu, Wawaii 300 KFDR—Bullock’'s Hardware & Sp g Goads, i
KGW—Oregonian Fublisking Co.. ...Portland, Oreg. 492 ~York, I\vebr. .300
HGY—St. Martins College................................ Lacey, Wash. 258 KFDU—Nebraska Radio & Electric Co., Liincoln, Nebr. 240
KHJ—Times Mirror Co.. s Angales, Calif. 303 KFDV—Gilbrech & Stinson.. ... Fayettuville, Ark. 360
KHQ—Louis Wasmear. .....Seattle, Wash. 360 KFDX—First Baptist Church.. Shreveport, La. 360
KJQ—C. O. Gould o o Stockton, Calif. 360 KFDY—South Idakota College of Agriculture and .
KJR—Northwest Radio Service Co .........Seattle, Wash. 27 Mechanic:l Arts, Brooklirgs, S. Dak. :l'(m
KJS—Bible Institute of l.0os Angeles, Inc., KFDZ—Tarry O. Iverson.. .. Minneapolis, Minn. 21
I.os Angeles, Calif. 360 KFEC—Meier & Frank Co. ..Portiand, Oresz. 360
KEN—Monterey Electric Shop... Monterey, Calif. 261 KFEJ—Guy Greason ... . .Taccma, Wash. .:!00
KLS—Warner Brothers.... ... ...Oakland, Calif. 3¢o KFEL—Winner Radio Corpcration ..Denver, Colo. 360
KLX—Tribune Publishing Co.. Oakland, Calif. 360 KFEP—Radio Equipment Co. ...... _.Denver, Colo. 240
KlLZ-—Reynolds Radio Ca..........._.. Denver, Colo. 360 KFEQ—J. L. Scrog8inN .o (Oalk, Nebr. 366
KMC—Lindsay-Weatherili & Co... Readley, Calif. 360 KFER—Auto K ectric Service Co. ..F't. Dodge, Iowa 2‘!1
KMJ—San Joaquin Light & Power Corp.. Fresno, Calif. 27 KFEV—Radio Electric Shop .......occoovveeeeen. Douglgxs, Wyo. 263
KMO—Love Electric Co Tacoma, Wash. 360 KFEX—Augsburg Seminary .. Minneapnolis, Minn. 261
KNT—#rays Harbor Radio Co.. Aberdeen, Wash. 263 KFEY—Bunker Hill & Sullivan Mining & Canst. Co.,
KNV—Radio Supply Co..oooeveeennrni. Los Angeles, Calif. 256 Kellogg, Idaho 360
KNX—Electric Lighting Supply Co., Los Angeles, Calif. 360 KFEZ—Amarican So. of Mech. Engrs....... St. T.ouis, Mo. 360
KOB—New Mexico College of Agriculture and KFFE—Eastern Oregon Radio Co... Pendleton, Treg. 360
Mechanical Arts, State College, N. Mex. 360 KpFJ—Jenkins Furniture CoO,.......oo.. ... Buise, Idaho 300
KOP—Detroit Police Dept......... e Detroit, Mich. 28 KFFO—Dr. E. H. Smith........_ _Hillshoro, Oreg. 229
KOQ—Modesto Evening News. ccveeeeee...Modesto, Calif. 360 KFFQ—Markschoffel Motor Co...Colorado Springs, Colo. 360
KP0O—FHale Bros.........................._..._San Francisco, Calif. 422 KEFR—JIM KIiTK oo Sparks, Nev. 22
KQI—University of California.. ... Berkeley. Calif. 360 KFFvy—Garceland College. damont, Towa 360
KQP—Apple City Radio Club......... ITood River, Calif. 300 KFFX—McGraw Co. ............. Omaha, Nebr. 278
KQV—Doubleday-Hill Klactric Co............ I'ittsburgh, Pa. 3060 KFFY—Pincus & Murphy, Inc Alexandria, l.a. 275
KQW—Charles D. ITerreld..... ... . —.-San Joxe, Calif. 360 KEFzZ—Al. G. Parnes Amusrment Co.... ..INallas, Tex. 226
KRE—Berkeley Daily Gazette. 2 -.Berkeley, Calif. 27 KFGC—I.ouisiana State University...Baton Rouge. La. 254
KSDh—Post-Dispatch oSt Louls, Mo, 546 KEIrGD—Chickasha Radio & Elec. Co,, Chickusha, Okla. 248
KSS—Prest & Dean Radio Rsch. I.ah., KEFGF—Buchanan Stevens & Co......... Mt. Vernon, Wash. 360
Long Beach, Calif. 360  KgFGII—Leland Stanford, Jr.. Uni., Stanford Uni., Colo. 360
KTW--First Presbyterian Church........ .. Seattle, Wa h. 360 KpaJ—National Guards Co., 138th Inf,, St. T.ouis, Mo. 266
KUO—The Examiner Printing Co., San Fraacisco, Crlif. 360 KFGL—Arlingten Garage .Arlingiton, Oreg. 234
KUS—City Dye Works & Lndry Co., I.os Anseles, Calif. 360 KFGQ—Crary Hardware Ca............ Boone, Towa 226
KUY—Coast Radio Co..... El Mont2, Calif. 236 KFGv—ITeidbreder Radio Supply Co Utica, Nebr. 22
RKRAWG—’ortable Wireless Telephone Co., Sthektorn, Calif, 360 KFGX—First Presbwterian Church .. ..Orange, Tex. 250
KWH—ILos Angeles Examiner... .I.os Angeles, Calif. 3860 KFGZ—Emmanuel Missionary Co., Berrian Spgs., Mich, 268
KXD—Herald Publishing Co.. -.Modesto, Calif. 252 KppHA—Western State Col. >f Colo....... Gunrison, Colo. 252
KYQ—TFlectric Shop -Honolulu, T. H. 360 KFHB—The Rialto Theatre. Hood River, Oreg. 280
KYW-—Westinghouse Elec, & Mfg. Co. -.Chicago, Ill. 536 KFIID—T"tz Electric Co....... . ...St. Joseph, Mo. 22¢
KZM—Preston, D. Allen. wogoseOakland, Calif. 360 KEpHEP—Central Christian Church ..Shreveport, J.a. 266
—The Desert News Salt Lake Citv, Utah 360 KpFHII—Ambrose A. McCue.. ... .Neah Eay, Wash. 283 [
—Wenatchee Bat. & Motor Co., Wenatchee, Wash. 360 KpHJ Fallon COunoooe oo Santa Barbara, Calif. 360
KDEA—Westinghouse Elec. & Mfg. Co, Pittsbursh, Pa. 326 FIIQ—Curtis Bros. Hardware Store, Tos Gutos, Calif. 242
KDPM—Westinghouse Elzc. & Mfg. Co., Cleveland, Ohio. 270 KFHR—Star Elcc. & Radio COeeoonenn, Seattle, Wash. 270
KDPT—Southern Electric Co.....o............ San Diego, Calif. 244 KpFHS—Robert Washington welson. Hutchinson, Kans, 22
KDLY—Telegram Publishing Co....8alt Lake City, Utah 360 KFIB—Franklin W. Jenkins... _..St. Louis, Mo, 244
KDYM—Savoy Theatre............. ..........San Diego, Calif. 252 KFIC—Philip Laskowitz ...._. Denver, Colo. 224
KDYQ—Oregon Institute of Technology, Portland, Oreg. 360 KFID—Ross Arbuckles Garage............. ... lcla, Kans., 246
KOYS—The Tribune, Inc. ~Great Falls, Mont. 360 KKIF—Benson Tech. Student Body. Portland, Oreg. 360
KDYW-—Smith, Hughes & C -..Phoenix, Ariz. 360 KFIK—Gladbrook Electric Co .Gladbreok, Towa 234
KDYX—S8tar Bulletin Putlishing Co......Honolulu, T. H. 360 KFIL—Windisch Elec. Farm Equipment Co..
KDZB—Frank E. Siefert.. Bakersfield, Calif. 240 Louisburg, Kans. 234
KDZE—Rhodes Co Seattle, Wash. 455 KFI0—North Central High School. .. . Spokane, Wash. 252
KDZF—Automobile Club of Southern California, KFIQ—Yakima Valley Broadcasting Association,
L.os Angeles, Calif. 278 - Yakima, Wash, 224 L
KDZI—Electric Supply Co............. ‘Wenatchee, Wash. 360 KFIU—Alaska Elec. Lt. & Fower Co., Junean, Alaska 226 |
KDZK—Nevada Machinery & Electric Co --Reno, Nev. 360 Kriv—Vv. H. Broyles..................... Pittsbarg, Kans. 240 ’
KDZQ—Pyle & Nichols..................... enver, Colo. 360 KFIX—Reorganized Church of Jesus Christ,
KDZR—Bellingham Publ ing Co...Bellingham, Wash. 2¢1 Latter Day Saints, Independence, Kans., 240 |
KDZT—Seattle Radio Association.............. Seattle, Wash. 360 KFIY—Brott l.zgoratories ...Seat'le, Wash. 236
KDZY—Cope & Corawell Co............ Salt Lake City, Utah 300 KFiz—Daily Commonwealth . ond du Lac, Wis. 273
KFAD—McArthur Eros. Mercantile Co., Phoenix, Ariz. 360 KFJA—Central Power Co. ... i , Nebr. 244
KFAE—State College of Washington.....Pullman, Wash. 360 Kp)B—Marshall Eleotric Co.. Inc., Marshalltown, Iowa 248
KFAF—Western Radio Coarporation. ..Denver, (Colo. 360 KFJC—DPost Intelligencer - Seat'le, Wash, 233
KEAJ—University of Colorado..... Boulder, Colo. 360  Kpjn__Weld County Printing & Pub. Co., Grecley, Colo. 23¢
KFAN—Electric Shop. . ~Moscow, Idaho 360  KpjF_National Radio Mfg. Co., Oklahoma City, Okla. 252
KFAP—Standard Publis e A Butte, Mont. 360 KFJH—The Sugar Bowl..... i Selma, Calif. 273
KFAR—Studio Iighting Service Co Hollywood, Calif., 250 KFJI—Liberty Theatre....... ..Astoria', Areg. 252
KFAT—Dr. J. T. Danohue. ... Eugene, Oreg. 275  KpJJ—Carrollton Radio Shoo.. Carrollton, Mo. 236
KEFAU—Independent School District of Boise City, KFJM—University of North Da; . and Farks, N. D. 229
3 . ) Boise, Idaho 27 KFJR—Ashley C. Dixon & Co.. .Stevensv.ile, Mont. 258
KFAV—Abbot Kinnay Comnpany. Venice, Calif. 258 KFJU—Central Power Co..... Kearney, Nebr. 234
l\:F'.-\Y—W4 J. Vil‘gin Medford, Oreg. 283 KKFJV—T. H. Warren. ......... B ..ADex’ex:, Iowa 224
KFAW—The Radio Den, Ashford & White, e KFJW—Le Grand Radio Co. Towanda, Kans. 226
s Santa_Anna, Calif. 28¢  Kpyx_ Jowa State Teachers College....Cedar Fulls, Iowa 229
KEBB—F. A, Buttrey & Co..oooovieen Havre, Mont. 360  Kryy_Tunwill Radio CO...oon . Fort Dadge, lowa 246G
KFEBC—W. K. Azbill........ +San Diego, Calif. 360  Kpyz_Texas Natl Guard, 155th Cav. Ft. Worth, Tox 254
KFBE—Reuben H. Horn .. San Luis Obispo, Calif. 360  KEKA—Colorade State Teachers Collogy, Greeley, Colo, 8%
KEBK—Kimball-Upson Co.. Sacramento, Calif. 283  KEKB—Brinkley-Jones Hospital Asso. .. Milford Kans. 2ng
KFBL—Leese Brog Gverett, Wash. 224 KRKH—Denver Park Amuscment Co. Lakeside, Colo. 22¢
KFBS—Chronicle News and Gas & Elec. Supply Co. KFKQ—Conway Radio Laboratories Coniray, Ark. 224
- Trinidad, Colo. 360 KFKV—F. F. Gray..................... ..Butte, Mont. 283
KFBU—Bishop N. 8. Thomas.. Laramie, Wyo. 288 KFKX-—Westinghouse Electric Co... ....Hastings, Nebr. 28¢
KFCD—Salem Elec. Co....... ~Salem, Oreg. 360  KFKZ—Nasour Bros. Radio Co., Colorado Springs, Colo. 214
KFCF—Frank A. Muore.... Walla, Wash. 360  KFLA—Abner R, WilSOn ... ..o Butte, Mont, 283
KFCH—Electric Service Station.. Billings, Mont. 360 'KFLB—Signal Electric Mfg, Co.... Menomi:ree, Mich. 248
KFCK—Colorado Springs Radio Co.. , KFLE—National Educational Service.......... Dernyer, Colo. 268
) ) Colorado Springs. Colo. 242 KFLH—Erickson Radio Co., Inc.....Salt Lake City, Utah 261
KFCM—Richmond Radio Shop Richmond, Calif. 360 KFLP—Everett M. Foster. ..Cedar Rap'ds, Iowa 240
KFCP—Ralph W. Flygare.... ...0Ogden, Utah 360 KFLQ—Bizzell Radio Shop Little Rock, Ark. 261
KFCQ—Motor Service Stati¢n .Casper, Wyo. 360 KFLR—University of New Mexico, Albuquergne, N. M, 22
KFCV—Fred Mahaffey, Jr ...... Ilouston, Tex. 360 KFLU—Rio Grande Radio Suprly House, San Benito, Tex. 23¢
KFCY—Western Union Callege LeMars, Jowa 252 KFLV—ReV. A\ T. FryKman... .........oo... Rockford, I1l. 229
KFCZ—Omaha Central High Scho -Omaha, Nebr. 258 KFLW—Missoula Electrnic Supply Co....Missoulta, Mont. 234
KFDA—Adler's Music Store.... Baker, Oreg. 360 KFLX—George R. Clough............. .Galveston, Tex. 240
KFDB—Mercantile Trust Co.........8an Francisco, Calif. 50 KFLY—Fargo Radio Supply Co... Fargo, N. D. 231
N |

'World Radio Histo
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KFLZ—Atlantic Automobiie Co.....
KKFMQ—University of Arkansas..
wnRiL—T. & H. Radio Co

...Atlantic, Jowa 273 WABO—Lake Avenue Baptist Church...Rochester, N. Y. 252
ayetteville, Ark. 263 WABP—Robert F, Weinhig .....Dover, Ohio 266
.....Anthony, Kans. 261 WABQ—IIaverford College Radio Club...Haverford, ’a. 261

wns—May & Co. Newark, N. J. 360 WABR—Scott High School Toled

WB'T—Southern Radio Corporation.......... Charlotte, N. C. 360 WARBS—Essex thg. Co New:rlg,' S.hl.lct gzg
\\:IEZ‘ Westinghouse I_Elec. & Mfg. Co.. _Sprlngﬂeld. Mass, 337 WAR'I'—Holliday-Hall . Washington, Pa. 252
W (/‘lu—Fmdley Electric CoO.ccrreeeememneeees Minneapolis, Minn. 360 WARU—Victor Talking Machine Co. ..Camden, N. J. 22¢
WCK—Stix-Baer-Fuller St. Louis, Mo. 360 WABV—John H. De Witt, jr..... ashville, Tenn. 263
WCM—University of Texas Austin, Tex. 360 wWAJV—Indian Pipe Line Corp. i 3060
WCX—Detroit Free Press Detroit, Mich. 517 \WIBAA—Purdue University.......... i 360

WBDM—Church of the Covenant..
WDT—Ship Owners Radio Servic

Washington, D. C. 360 wBAD—Sterling Electric Co. and Journal Printin
: B 6 g g Co.,
c., Premier Grand Minneapolis, Minn. 360

Piano Corporation, New York, N. Y. 405 \wBAII—The Da i i

o ’ » N - VO O WS —— Minneapolis, Minn. 417
:\‘77317‘—%?:\3%013 &ush.........,..............................q..Tuscola. IlI. 278 \wWBAN—Wireless Phone Corporation......Paterson, N. J. 244
WV _H arib ; - t. Louis, Mo. 3060 \wmBAO—James Millikin University............Decatur, Iil. 360
e LC‘,‘S};S{I‘QWEL‘;?E;‘CM Co ""gltourféﬁ?é Tﬁ’é' 300 wmBAP—Wortham-Carter Pub. Co. The Star Telegram,
::::‘;_—Sctg:;;té%d%e & Clothier.... Ph‘l){,adgl]pm‘;.'{ Pa. 3035 wnBAV—Erner & Hopkins Co F%I;.\tlu‘gcg;xts' gglxo gs‘)?)

— o ichita, Kans. 3 Ao f N ! P

WGI—American Radio & Research Corporation, 60 wpBAw-—Marietta College..... Jlda s

Wilkes-Barre, Pa. 3060
.New York, N. Y. 492
Newark, Ohio 240
..Reading, Pa. 22

EAIAY WBAX—John H. Stenger, Jr.
WGI,—Tho F. J. Howl Medford, Hillside, Mass. 360  yypAy—Western Electric Co..
“v(: B mas F. J, Howlett .Philadelphia, Pa. 360 WERBA—Newark Iiadio lLaboratory
“_(fe—rederal Tel. & Tel. Co —.Buffalo, N. Y. 319 wpBD_liarbey Battery Service.....
w(.:Y:Gnterstzlure“lElec.tnc Co. ‘New Orleans, La. 360 \\cAp_St, Lawrence University. Canton, N, Y. 2850
R ar =gl freelie e o R T B S e e, P 402
\\:Illl—Sweeney.School Co........ .Kansas Clty", Mo: :ﬂl WCAF—Michigan Limestone & Chem ca.ll_({:o(.]. Mich 60
:\vlllll\( «EE:‘VI}Sa(éltc:l\gongomtl-any.. W ....Cleveland, Ohio 36d +ycaAG—Clyde R. Randall oo o, gGS
N— e e e i - . 5
O S e e It o s N. ¥ 300  wCAn—Bntrekin Electric Co.oo...o ...Columbus, Ohlo 286
WIK—K. & L. Electrie Co. ........ Scloobnart CPar 344 WCAJ—Nebraska Wesleyan Universit¥e o b) Nebr. 360
s . bt

WIL—Continental Elec. Supply Co.,, Washingto g q
N TR e e pply o po: oy WCAIL—Alfred P, Daniel. Houston, Tex. 360

WIZ—Cino Radio Mfe. Conos Cine b . WCAL—St. Olaf College.. Northfield, Minn. 360
WJD—Richard Harrig Howe. ...(i}nral:wrllﬁlt:z' 82&3 ‘;gg WCAM—Villanova College.... Villanova, Pa. 360
WIll—White & Boyer Co Washington' D. C. 273 \\:Q.\()——%Sanders & Stayman _.Baltimore, Md. 360
WIK—Service Radio EqUIipmMent Cow....... Teieds, Ohio 6o WCAP—Chesapeake & Potomac
WJX—DeForest Radio Tel. & Tel, Co,, New York, N. Y. 360
WJY—Radio Corp. of America—Aeolian Hall, N. Y. C. 405
WJ7Z—Radio Corp. of America—Aeolian Hail, N. Y. C. 455
WIEA—ILandaus Music & Jewelry Co., Wilkes-Barre, Pa. 300
WK Y—Oklahoma Radio Shop........Oklahoma City, Okla. 360
WILB—University of Minnesota.. .Minneapolis, Minn. 360
WELII—ITamilton Mfg, Co........... .Indianapolis, Ind. 360
WI.W—Crosley Manufacturing Co. .Cincinnati, Ohio 309
WMA—Arrow Radio Laboratories.... Anderson, Ind. 300
WMC—Commercial Memphis, Tenn. 500
WMII—Precision Equipment Co... . i , Ohio 248
wWMU-—Doubleday-Hill Co....... Pittsburgh, Pa. 2¢1
WNJ—Shotten Radio Mfg, Co.. ....,Albany, N. Y. 400
WNO—Wireless Telephone Co. dson County,
Jersey City, N. J. 360
WOC—Palmer School of Chiopractic...Davenport, Jowa 484
WOI—Iowa State College Ames, Iowa 300
WOK-—Arkansas I.ight & Power Co...... Pine Bluff, Jowa 300
WO00—John Wanamaker ..Philadelphia, Pa. 509
WoQ—Western Radio Co Kansas City, Mo. 3G0
WOR—IL. Bamberger Co..... Newark, N. J. 4035
WOS—Missouri State Marketing Bureau,
Jefferson City, Mo. 441
Fort Worth, Tex. 360

el. Co.,

Washington, D, C. 469
WCAR—Alamo Radio Electrie Co........ San Antonio, Tex. 360
WCAS—Dunworthy Indus. Institute, Minneapolis, Minn. 246
WCAT—S. Dak. School of Mines..... Rapid City, S. Dak. 240
WCAU—Durham & Co... ...Pniladelphia, Pa. 286
WCAV-—J. C. Dice itlec Co.. Little Rock, Ark. 300
WCAX—University of Vermont. .Burlington, Vt. 3060
WCA Y—Kesselman O’Driscoll M

use,

Milwaukee, Wis, 261
WCAZ—Carthage College _...Carthage, Ill. 246
WCBA—Charles W. Halmbach. _.Allentown, Pa. 280
WwWCRBD—Zion Radio Broadcasting Station.......... Zion, Ill. 343
WhDAE—Tampa Daily Times.. Tampa, Fla. 360
wWDAFKF—Kansasg City Star_.... Kansas City, Mo. 411
WBDAG—Martin J. L.aurence.. Amarillo, Tex. 263
WDAIl—Trinity Methodist C ..E1 Paso, Tex. 268
whAK—Hartford Courant.._....... artford, Conn. 261
WDAIL—Florida Times Union.. acksonville, Fla. 360
WwWhDAM—Weston Elcctric Co.... ..New York, N. Y. 360
WDAO—Automotive Electric Co ..Dallas, Tex, 360
WDAP—The Board of Trade.. ..Chicago, Ill. 3¢0
WDAR—Lit Brothers.......... .Philadelphia, Pa. 395
WBDAS—Samuel W. Waite ....Waorcester, Mass. 3060 |
WDAU—Slocum & Kilburn.. ..New Bedford, Mass. 360
WDAX—First National Bank .Centerville, Jowa 2068
WDAY—Fargo Radio Service Co.. _Fargo, N. Dak. 244 |
WDBC—Kirk Johnson & Co., Inc. Lancaster, Pa. 258

WIA—Fort Worth Recorc
WPG—Nushawg Poultry Farm. New Lebanon, Ohio 234
\\'I‘I—F,‘g‘;zcltric Sup}gly Co Clearfield, Pa. 360
wax—Walter A. Kushl Chicago, Ill. 360 S f .

WRC—Radio Corp. of America............. Waghington, D. C. 469 \\:l~:,\.-\‘—F:}114113 & lf‘ltthr?p'{ """""" i""x]?“tr,n' Mi\(;h' ﬁzg
wihtK—Doron Brothers Edectric Co. Hamilton, Ohio 360 \\'[«:,\I«:—Vlrgn_na Pv?-’{ ecrxrn lc Institu e..N o %(s ukrgl.\r % 192 \
WRIL—Union College Schenectady, N. Y. 360 WEAF—American 1€ (53 A8 bormermro AT YA e O
WRM—_University of Illinois.. Urbana, Til. 360 WEAH—Wichita Bpard of Trade. Wichita, Kans. ..4‘4
WIE—City of Dallas (Pollce and Fire Signal WEAI—Cornell University . e

Department), Dallas, Tex. 360 WEAJ—University of South Dakota, Vermillion, S. Dak. 2!
. ' e WEAM—North Plainfield, Borough of Plainfleld,

WRW-—Tarrytown Radio Resch. Lab., Tarrytown, N. Y. 273 North Plainfield, N. J. 252
::’Yzl'l—-?tlznlt‘[a .Il‘ci\urnql - Atlanta, Ga. 420 (e aAN_ Shepard Co Providence, R. 1. 273
S1.—J. . Electric Co... Utica, N. Y. 273 & 3 T N C b Ohi 360
WSY—Alabama Power Co Birmingham, Ala. 360 WIEAO—Ohio State University.. ..Columbus, o 3
b : Y - LA > A WEAP—Mobile Radio €O, TNCorrrssloenreecee oo Mobile, Ala. 360

WS§Z—Marshall-Gerken Cooeiiiiiiene Toledo, Ohio 360 g : ' Alti P
WTG—Kansas State Agr. College.......Manhattan, Kans. 300 ““'l‘“\'::ggé;:{“gg?n‘g‘ﬂy& News Pub. %‘é&}}]‘é’{’o‘:{eng: '::i?l
WrP—George M. McBride. ....Il)?'z;y bcnr’;' 1\1\2;22 ;‘.‘0 WIEAU—Davidson Brothers Co.. Sioux City, Jowa 369
eDgt:git' Mioch, 517 WEAY—Will Horwitz, jr... _Houston, Tex. 360
ew Orleans La. "’Qo WEAZ—Donald Redmond Waterloo, Jowa 360
New Orleans', La E(N WFAA—A. H. Belo & Co. 5 Danas,l\’rl‘e‘);. ;:‘g
WAAC—Tulane Universitv.. New Orleans, La. 360 l‘(",,\\l:_:_(‘;;‘g] & ‘():vogsﬁatley Pough]};;i:glslis:' N, Y. 21‘.3
WAAD—Ohio Mechanies Institute... Cincinnati, Ohio 360 "l-‘\r_n 2 En igeeriné"'ﬁéﬁ ------ e etord, N Y, 360
WAAF—_Chicago Daily Drovers Journal....Chicago, 1ll. 286 WFAG—Radio mng 5 “Port Arthur, Tex. 236
WAAK-—Gimbel Bros al.-Chicago Ti} 280  WFAH—Electric Supply Co .Port Arthur, Tex. 2
WAAM—I,. R NEISON GO oo ‘Newark, N. J. 26 WFAJ—Hi-Grade Wireless Instrument }(\Jcs)i‘, ™ o op m
WAAN—University of Mis . .Columhia, Mo. 264 . S SR
WA AQ—New England Motor Sal bo eenwich, Conn. 360 WFAM—Times Publishing Co...... ..St. (;loud, Minn. 360
WAAS—Georgia Radio Ce Decatur, Ga. 360 WFAN—Hutchinson Elec. Service ., Hutchinson, Minn. 360
WAAW—Omaha Grain Exchange Omaha, Nebr. 360 W¥rAQ—Missouri Wesleyan College and Cameron
WAAZ—Hollister-Miller Motor Co .Emporia, Kans. 360 ) Radio Co., Cameron, Mo. 360
WABA—Lake Forest College...... Lake Forest, Iil. 2066 WFAT—Daily Argus Legder .............. Sioux Falls, S. Dak. 3“0
WABRB—Dr. John B. Lawrence.. _.Harrisburg, Pa. 2GG¢ WFAV—University of NebrasKa.....cooeeumn.s I.incoln, Nebr. 275
WARC—Fulwider-Grimes Battery Co. _Anderson, Ind. 22 WGACG-—Orpheunt Radio Stores Co...........Brooklyn, N. Y. 360

WARBD—Parker High School.... . ....Dayton, Ohio :.-'.:30 WGAD—Spanish Am. Sch. of Telegraphy,
WARBE—Y. M. C. A Washington, D. C. 283

WWIL—Loyola University.
WAADB—Valdemar Jensen.

Enconada, P. R. 300

WARBF—Mt. Vernon Reglster-News Co., Mt. Vernon, 11, 234 WEAJ—W, H. Glass.. coreeennzummienae Shenandoah, JTowa 360
WABG—Arnold Edwards Piano Co.....Jacksonville, Fla. 248 waGAL—Lancaster Elec. Supply & Const. Co., ! - odd
WARBII—Lake Shore Tire Co Sandusky, Ohio 240 . pLancaslel‘.F]a- 2
WARI—Bangor Railway and Electric Co., Bangor, Me. 240 WGAN—Cecil E. Lloyd ];msaco a.,t La. iwo
WARJ—Radio Laboratories _.South Bend, Ind. 240 WGAQ—W. G. Patterson S rz\lrepor 0 Pa. a0
WARBK—First Baptist Church.. Worcester, Mass. 252 WGAW—Ernest C. Albright . toona,ohla.. ;(:0
WABL—Connecticut Agri. College...ccocaumreaae Storrs, Conn. 283 WGAX—Radio Elee. Co., Washington Courthouse, io .0
WARBM—~F. E. Doherty..- Saginaw, Mich. 254 WGAY—North Western Radio Co... Madflgson(i VIVIS. 303
WABN—Waldo C. Grover _La Crosse, Wis. 234 WGAZ—South Bend Tribune _.South Bend, Ind. 3

—————————————
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WIHAA—State University of iowa.. ..ITowa City, Iowa 283 WOAE—Midiand College......cumemreennuncnncaas Fremont, Nebr. 360
WIHAB—Clark W. Thompson..... Galveston, Tex. 360 WOAF—Tyler Commercial College Tyler, Tex. 300
YWIIAC—Cole Brothers Elec. Co.. Waterloo, JTowa 360 WOAG—Apollo Theatre Belvedere, Ill. 224
WHAD—Marquette University. ... ilwaukee, Wis. 360 WOAH—Palmetto Radio Corp ..-.Charleston, S. C. 3d0
WIHAG—University of Cincinnati.. ....Cincinnati, Ohio 22 WOAI—Southern Equipment Co .San Antonio, Tex. 383
WHAIH—J. T. Grifin ....Joplin, Mo. 360 WOAJ—Ervin's Electrical €0 oeeeicveceenens Parsons, Kans. 3860
WHAK—Roberts Hardware Co......... Clarksburg, W. Va., 258 WOAL—Wm. Evans Woods. ..Webster Groves, Mo. 286
WHAM—Eastman School of Music of University of WOAN—James D. Vaughan. ..Lawrenceburg, Tenn. 360
Rochester, Rochester, N, Y. 283 WoAP—EKalamazoo College ..Kalamazoo, Mich. 360
WHAP—Dewey L. Otta...coo. ooioivoecieeaineee e Decatur, Ill. 360 WOA'P—Boyd Martell Hamp ....Wilmington, Del. 360
WHAR—Paramount Radis and Elec. Co,, WOAV—Pennsylvania National Guard................ Erie, Pa. 242
Atlantic City, N. J. 23L WOAW—Woodmen of the World... .Omaha, Nebr. 526
WHAS—Courier Journal and Times.......... Louisville, Ky. 400 WOAX—Franklin J. Wolff ~Trenton, N. J. 240
WHAV—Wilmington Ele¢. & Supply Co., WIPAB—Pennsylvania. State College, State College Pa. 283
Wilmington, Del. 360 wWpAC—Donaldson Rzdio CO.cceerernnnened Okmulgee, Okla. 360
WIHAX—Huntington Press. ... Huntington, Ind. 360 WPAD—Wieboldt & Co Chicago, TI1. 360
WIIAZ—Rensselaer Polytechnic Institute....Troy, N. Y. 380 wpAG—Central Radic Co., InC.............. independence, Mo. 360
WIiAB—Joslyn Automobile Co. Rochford, 111, 360 WPAII—Wisconsin Dept. of Markets_...Waupaca, Wis. 340
WIAD—Howard R. Miller....._.. Philadelphia, Pa. 254 wPAJ—Doolittle Radio COrp.....cceecenes New Haven, Conn. 268
WIAK—Gustav A, De Cortin.. .New Orleans, La. 234 WPAK—North Dakota Agri. College, Fargo, N. Dak. 360
WIAH—Continental Radio and Mfg. Co., Inc, WPAL—Superior Radio & Tel. Co., Columbus, Ohio 288
Newton, Towa 258 wpPAM-—Awerbach & Guettel.. ......Topeka, Kans. 360
WIAI—Heers Stores Co ..Soringfield, Mo. 252 ywpAP—Theodore D, Phillips.. Winchester, Ky. 360
WIAK—Journal Stockman Co ...Omaha, Nebr. 278 WPrAQ—{eneral Sales & Eng. Co Frostburg, Md. 360
WIAP—J. A, Rudy & Sons........ .Paducah, Ky. 360 wprAnR—R. A. Ward . ............... Beloit, Kans. 360
WIAQ—Chronicle Publishing Co... Marion, Ind. 22 WPAS—J. & M. Electric Co... Amsterdam, N. Y. 360
WiAS—Burlingtor Hawkeye-Home Elec. Co,, WPAT—St. Patrick’s Cathedral............. El Paso, Tex. 360
Burlington, lowa 360 yyprauU—Concordia College.......... Moorhead, Minn. 360
WIAT—Leon T. Noel Tarkio, Mo. 360 ywpAv—Rangor Radio Laboratory.......... Bangor, Me. 360
WIAU—American Sec. & Sav. Bank ..Le Mars, Iowa 360 WIPAZ—John R. Koch..oooo....o. arleston, W. Va. 271
WIAV—New York Radlo Labs........ ghamton, N. Y. 360 ywQAA—Horace A. Beale, jr.. arkersburg, W, Va. 360
WIAW-—Saginaw Radio & Elec. Co......faginaw, Mich. 360 WQAC—E, B. Gish.... Amarillo, Tex. 360
WJAD—Jackson's Radio Eng. Lab Waco, Tex. 360 WQAD—Whitehall Electric Co............. Whaterbury, Conn. 242
WJAKF—DPress Puh. Co ....Munice. Ind. 360 ywyQAK—Moore Radic News Station Springfield, Vt. 273
WJAG—Huse Pubhshmg [0+ FNR Norfolk, Nebr. 3060 yyQAPr—Sandusky Register ... Sandusky, Ohio 240
WJAJ—Y. M, C. ..Dayton, Ohio 360 \wQAIl—Rrock Anderson Elec. Eng. Co., Lexington, Ky. 214
WJAK—Rev. C. L White...._ Greentown, Ind. 254 yywQAK—Appel-Higley Electric Co.... Dubuque, Iowa 36Go
WJAM—D. C. Perham.. .Cedar Rapids, Jowa 268 WQAL—Cole County Tel. & Tel. Co. _.Mattoon, TIl. 258
WJIAN—PEaria StAr C0.......ooomooromoooersmemnenr eoemme Peorin, I1l. 280 ywwqQAM—Electrical Tquipment Co.. Miami, Fla. 360
WJAR—The Outlet Co...... Providence, R. I. 360 ywQAN—Scranton Times Scranton, Pa. 360
WJAS—Capper Publications. .Topeka, Kans. 360 WQAO—Calvary Baptist Church.. New York, N. Y. 340
WJAP—Kelly-Vawter Jewelry Co. .Marshall, Mo. 360 wQAQ—West Texas Radio Co Abilene, Tex. 360
WJAX—Union Trust Co ............... Cleveland, Ohio 390  \wWQAS—Prince Walter Co.......... Lowell, Mass. 26¢
WJAZ—Chicago Radio Laboratory. Chlgago. IIl. 448 ywQA'r—Radio Equipment Corporation..Richmond, Va. 360
WKAA—H. F. Paar ....Cedar Rapids, JTowa 268 yyqQav—Huntington and Guerry, Inc....Greenville, S. C. 258
WKAD—Charles Looff... .East Providence, R. I. 240 ywQAwW-—Catholic University of America,
WKAF—W. S, Radio Supplv Co. and Wm. Schack, Washington, D. C. 236
) Wicaita Falls, Tex. 360 wQAX-—Radio Equipment CO..oouoermneeren. Peoria, 111. 36a
WIKAN—Alabama Radio Mfg. Co... .Mcntgomery, Ala. 360 WRAA—Rice Institute Houston, Tex. 360
WKAP—Dutee Wilcox Flint......... Cranston, R. I. 360 ywRAD—Taylor RAdT0 ShOP-omooooooo oo Marion, Kans. 249
WKAQ—Rsdio Corp. of Porto Ric an Juan, P. R, 340 WRAI—Radio Club, Inc Laport, Ind. 224
WKAR—Michigan Agri. College.. .East T.ansing, Mich. 280 WRANH—Stanley N. Reed.oooooooeomeon. Providence, R. I. 231
WKAS—L. E. Lines Music Co... - 360 ywnAL—Northern States Power Co., St. Croix Falls, Wis. 248
WKAV—Laconia Radfo Club 254  ywwRAM—Lombard Cellege ...Galesburg, I1l. 244
WKAW—United Battery Service Co., Montgomery, Ala. 226 WRAN—Black-Hawk Electric Co.. Waterloo, lowa 236
WKAY—Brenau College ... Gainesville, Ga. 280 yyRA0O—Radio Service Co. _St. Louis, Mo. 360
WLAG—Cutting & Washington Radio Corp,, WRAV—Antioch College... Springs, Ohio 360
Mipneapolls, Minn. 417  ywRpAwW—lorace D, GO0 Reading, Pa. 23s
WLAH—Samuel Woodworth Syracuse, N. Y. 234 WRAX—Flexon's Garage.... Gloucester City, N. J. 26w
WLAJ—Waco Electrical Supply Co. Waco, Tex. 360 yyRpAvY—Radio Sales Corporation. Scranton, Pa. 2X86
WELAK—Vermont Farm Meach, Co. Bellows Falls, Vt. 360 WSAA—B. S. Sprague Elec. Co “Marietta, Ohic 360
WULAL—Tulsa Radio Co.............. ....Tulsa, Okla. 360 WSAB—Southeast Mo. State College '
WILAN—Putnam Hardware Co. .Houlton, Me. 283 Cape Girardeau, Mo. 36#
WLAP—W. V. Jordan......_.. _Louisville, Ky. 360 WSAC—Clemson Agri. College...Clemson College, S. C. 3¢®
WLAQ—Arthur 8. Schilling. ..Kalamazoo, Mich. 2K3 WSAD—J. A. Foster Co...... - Providence, R. 1. 261
WOAR—Henry P, Lundskow.. ..—.Kenosha, Wis, 229 WSAII—A. G. Leonard jr:.. _____ Chlcag’o n. 248
WLAS—Central Radio Supply Co.. Hutchinson, Kans., 244 WSAI—U. S. Playng Card Co Cineinnati bhio 309
WLAT—Radio and Specialty Co. Burlington, Iowa 360 WSA.J—Grove City College....... Grove Cit'y Pa. 360
WILAV—Electric Shop, Inc...... - Pensacola, Fla. 284  yyqaA7,—Franklin Electrical Co. Brookville, Ind. 248
WLAW—New YVork Police Dept............New York, N. Y. 860 \wgaN_Allentown Radio Club.... Allentown, Pa. 229
WLAX—Greencastle Community Broa%ﬂasting Sltatlloré, 2 WSAP—Seventh Dsy Adventist Church, N. Y. f\I Y 263
reencastle, In 31 2 — lch _ Co...Fal . . on
WMAB—Radio Supply Co... ..Oklakoma City, Okla. 360 waam—biasorir, Goree Qo Flec. Co...Fall Rlver, Mass. 234
WMAC—J. Edward Page... -.€azenovia, N. Y. 261 yygAw-_Curtice & McElwee. Canandiagua, N, Y. 275
WMAF—Rpund Hills Radio Corp........Dartmouth, Mass. 360 g AX—Chicago Radio Laboratory Chicaéo M. 263
WMAH—General Supply Co... ...Lincoln, Nebr. 254 \vs.AY—Irvlng Austin Chamber ofhéahr;\-;-;é}ce ’ :
WMAJ—Drovers Telegram Co.. ansas City, Mo, 275 Port Chester, N Y. 233
WMAK—Norton Laboratories... -Lockport, N. Y. 860 yygazZ—Chase Electric Shop Pomeroy' Ohio 258
SOPPHGLEDIICI, 2 TR (S0 sirenton, N. J. 250  yywpan—Fall River Dally Herald.......Fall River, Mass. 248
WMAN—First Baptist Church... Columbus, Ohio 28¢ WTAC—Penn Trafiic Co.. ) . Johnstown. Pa. 369
WMAP—Utility Battery Service, Inc. ...Easton, Ohio 24¢ WTAD—Robert E pomr',ia'r', """ - Carthage’ 1. 220
WMAQ—Chicaga Daily News................ .Chicago, 11l. 448 WTAG—Kern Musie Co rovidence R I 258
WMAV—Alabama Polytechnic Institute..Auburn, Ala. 250 yupAIL_—Carmen Ferro.... ... Belvidere, 11L 238
WMAW—Wahpeton Elec. Co................ Wahpeton, N. Dak. 360  \yqaj—The Radio Shop Portland Me. 238
::'::::Y—{;ingshlﬁh\lvay l}:resby. Church....St.&‘ouls, I\éo. g:‘: WTAL—Toledo Radio and Electrical Co., Toledo, Ohlo 25

‘MAZ—Mercer University acon, Ga. 3 A S o i ’

WNAR Ttk Gty Dty News L Howing Groon, K3, 28 \nANquillurd Storage Batiery Co.Cleyeland, Onlo i
WNAC—Shepard Stores Boston, Mass. 2¥8  ypAP—Cambridge Radio & Elec. Co...Cambridge, 1L 310
\\:\'AI)—Okl}ho}g\alRaqllo Eng. Co.. 360 \ypraQ—S. H. Van Gorden & Son Osselo, Wis. 226
waAL—n LAt 5 - 242 \wrAR—Reliance Electric Co.. Norfolk, Va. 226
WNAM—Ideal Apparatus Co.. .Evansville, Ind. 360 yy A& Charles E. Erbstein Elgin, 111. 275
WNAN—Syracuse Radio ’i‘elephone Co.. Syracuse, N. Y. 286 \\"r;\:r—Edisor; Elect. Il Co. oston, Mass. 24_“
WNAP—Wittenberg College ..Springfield, Ohio 360 WTAU—Ruegy Battery & Elec. Co....Tecumseh, Nebr. 360
“:NAQ_%"“IIG‘“°“ Radlo Elec. Co..... Charlgston 8. C. 360  yyyaw—Agri. and Mech. College., College Station, Tex. 254
“,NA"_T o e}.{ %l CC i AT utler, Mo. 231 \wpAX—Willlams Hardware CO..... ... Streator, Ill. 231
WNAS—Texas Radlo Corporation and Austin WTAY —Iodar-Oak Leaves Broadcasting Station,

! o . Statesrr]\;;‘ni,l ll\iulst}l‘r;. Tex. 360 Oak Park, Il 22
WNAT—Lenning Bros. Co - adelphia, Pa. 340 . 3 1 on
WNAV—Peoples Tel. & Tel. Co.. -Knoxville, Tenn. 23¢ ::,’:“.»'\I:B—_’I‘Sh;;nrz;s }‘Iloenrffs?\gréo Lamb;;;;‘éé’;' g } g;‘g
WNAW--Henry Kunzmann.............. Fortr-ress Monroe, Va. 360 -

i) WWAC—Sanger Brothers.........eee. Waco, Tex. 360
WNAX—Pakota Radio Apparatus Co., Yankton, S. Dak. 244 WWAD—Wright & Wright, Inc Philadelphia, Pa. 360
WNAY—Ship Owners’ Radio Service......Baltimore, Md. 260 > | Cm o Bto &
WOAA—D a WWAE—Alamo Dance Hall Joliet, T1I. 237

—Dr. Walter Hardy... . .Ardmore, Okla. 360 A T

g WWAF—Galvin Radio Supply Co............... Camden, N. J. 2%¢
WoAC—Maus Radio Co Lima, Ohio 268  yyyyAe—Michigan College of Mines...Houghton, Mich, 244
WOAD—Friday Battery & Elec. Co........ Sigourney, Iowa 360 . h g g g 0 ‘
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CKY—Manitoba Telephone System............ Winnipeg, Manitoba CHIC—Canadian Westinghouse Co. (Ltd.), Hamilton, Ontario

CFAC—Radio Corp. of Calgary ¢Ltd.).... Calgary, Alberta
CFCA—Star Publishing and Printing Co...... Toronto, Ontario
CEFCB—Marconi Wireless Telegraph of Canada (Ltd.),
Vancouver, B. C.
CFCD—Canadian Westinghouse Co. (Ltd,),
Winnipeg, Manitoba
CFCE—Marconi Wireless Telegraph Co. of Canada,
Halifax, Nova Scotia
CFCF—Marconi Wireless Telegraph Co. of Canada (Ltd.),
Montreal, Quebec
CKFCH—ADbDitibi Power and Paper Co. (Ltd.),
Iroquois Falls, Ontario
...Walkerville, Ontario

CFCI—Motor Products Corporatien....
CFCN—W. W. Grant Radio (Ltd.). ....Calgary, Alberta
CHFCX—The London Advertiser L.ondon, Ontario
CFPrC—International Radio Development Co.,
Fort Frances, Ontario
CFTC—The Bell Telephone Co. of Canada...Toronto, Ontario
CI'UC—University of Montreal... ... Montreal, Quebec
CKVC—Roy Russell Brown.......... Courtenay, British Columbia
CHFYC—Victor Wentworth Odiur....ccceeeueeeeee Vancouver, B. C.
CF7Z(C—Canadian Westinghouse Co. (IL.td), Montreal, Canada
CHAC—Radio Engineers (Ltd.)......... ..Halifax, Nova Scotia
CHBC—The Alberta Fublishing Co.................. Calgary, Alberta
CIICA—Radio Corp. of Vancouver (Ltd.), Vancouver, B. C.
CHCB—Marconi Wireless Telegrzph Co. of Canada (Ltd.),
. Toronto, Ontario

CHCC—Canadian Westinghouse Co. (Ltd),

Edmonton, Alberta
CHCKF—Radio Corporation of Winnipeg (Ltd.),
Winnipeg, Manitoba
....Calgary, Alberta
l.ondon, Ontario
Montreal, Quebec

CHCQ—The Western Radio Co. (Ltd.).....

CHCX—B, L. Silver

CHOC—Canadian Westinghouse Co. (Ltd.), Vancouver, B. C.
CHVC—Metropolitan Motors (Litd.)............ Toronto, Ontario
CHXC—J. R. Booth, Jr Ottawa, Quebec

_CHYC—Northern Electric Co...occeceeiimeiree . Montreal, Quebec
CJBC—Dupuis Freres Montreal, Canada
CJCA—The Edmonton Journal (Ltd.).......... Edmonton, Alberta
CJCB—James Gordon Bennett.........Nelson, British Columbia

CJCD—T, Eaton Co. (Ltd.)..ooooooviiiiieeenee. Toronto, Ontario
CJCE—Vancouver Sun Radiotelephones (Ltd.),

Vancouver, B, C.
CIJCF—News Record (Litd.) oo, Kitchener, Ontario
CJCG—DManitoba Free Press Co. (Ltd.), Winnipeg, Manitoba
CJCH—The United Farmers of Ontario.......... Toronto, Ontario
CJC1—NMcLean, Holt & Co (Ltd.), St. Johns, New Brunswick
CJCN—Simons Agnew & COoevecirecaceiceecennc. Toronto, Ontario

CJCS—LEastern Telephone and Telegraph Co. (Ltd.),
Halifax, Nova Scotia
CJCY—l2dmund Taylor Calgary, Alberta
CJGC—London Free Press Printing Co. (Ltd.),
London, Ontario
CINC—Tribune Newspaper Co. (Ltd.)...Winnipeg, Manitoba
CJSC—The KEvening Telegram..... ..Toronto, Ontario
CKAC—La Presse Publishing Co Montreal, Quebec
CKCB—T. Eaton Co. (L.td.).........._ Winnipeg, Manitoba
CKOUD—Vancouver Daily Province................ Vancouver, B. C,
CK(CE—Canadian Independent Telephone Co. (ILitd.),
Toronto, Ontario
(KCK—Leader Publishing Co. (Ltd.), of Regina,
Regina, Saskatchewan
KCR—Jones Electric Radio Co......St. John, New Brunswick
LOCS—The RBell Telephone Co. of Canada, Montreal, Quebec
¢Z—Canadian Westinghouse Co. (Ltd.), Toronto, Ontario
CKKC—Radio Equipment and Supply Co., Toronto, Ontario
CROC—The Wentworth Radio Supply Co...Hamilton, Ontario

«
«
«

CHCZ—The Globe Printing Co

[
[ Cchc¢s—London Radio Shoppe
i CHEFC—John Millen & Sons (Litd.)....

....Toronto, Ontario
....Toronto, Ontario

CKQC—Radio Supply Co, of London
CKZ(C—Salton Radio Enginecering Co.....Winnipeg, Manitoba

London, Ontario

Crystal Set Makes
Good Wavetrap

Undesirable Signals Can Be Tuned
Out on Main Set.

IF you place an oscillatory cir-

cnil in series with the an-
tenna lead of yoursetandtune it to
the frequency of a stalion whese
signals you do not wish to re-
ceive, these signals will be weak-
ened considerably or eliminated en-
tirely.

A very good wavelrap can be
made by using a crystal receiver
which has an indoctance and ca-
pacity in the form of a variable
condenser and a coil of wire. At-
tach a pair of headphones fo the
crystal receiver. Connect the aecrial
to the acrial binding post of the
crvstal rveeeiver.  Connect the
ground binding post of the crys-
tal set to the antenna binding post
of the main receiving set.

Now tune in the station you
wish to eliminate on the cryslal re-
ceiver until its volume in the heail-
phones is as loud as possible. Now
the greater part of the energy from
this station will be absorbed Iy
the oscillatory circuit of the crys-
tal receiver and you can tune in
other stations on the main set
without hearing the local station
on all of the tuner dial.

Once of crystal set is adjusted
for a certain station no further ad-

justmenls are necessary for that
particular station. This arrange-
ment will only eliminale one sta-
tion at a time and if two strong
stalions are going at the same time
in your vicinity you will have to
employ two wavetraps, one to tune
out each undesirable signal.
There are some losses inlroduced
by the use of a crystal set in the
aerial circuit in this manner and
it is advisable to provide a means
of shorting the wavetrap out when
its nse is not required. This is
easily done by placing a shorting
switch bebween the acrial and
eronnd hinding posts of the crystal
set. (llose this switch when there
are no interfering stations on.

Long Distance Crystal Receiving
Station.

(Continued from page 3.)

ing post to the screw of the other.
Tnsert the straight piece of hus har
in the holes of the posts so that it
may be easily slid back and forth.
When the set is in use the bus bar
should pass through only one of
the posts but during a thunder-
storm it should pass through and
be tightened in both of them with
the set screw. This protects your
set from probable damage due to
unusually severe charges of static.

The following stations have been
received QSA almost nightly on
the Donamhain circuit: 2XI, 8XT,

NDKA, WBZ, WFEFI WGR, WGY,
WIZ, WLW, WOR, W00, WW.J,
WIP WDAR, WEAF, WHAZ
WJIAN,  WSAL WTAM, an
WNAC.

On several occasions KNDKA has
been received with sufficient vol-
ume as to be audible over an entire
room. Our two powerful local
slalions are invariably received
with as great a volume as this. A
small aluminum pan may satis-
factorily be used as a loud speaker.
Set the pan upright on a table and
sel the phones upright in it with
their backs turned toward vou.
This speaker will deflect the sound
waves in such a manner as will
serve to render them pleasantly
audible at a considerable dislance.
Ahwvays be careful not to drop or
Jar the phones as this weakens the
permanent magnets.

The crystal should be washed
daily in denatured alcohol in order
to remove dust and the oily film
left by the hands and to enable it
to give the grealest and longest
service.  The following stations
have been received freqiently, us-
ing only one condenser, in the
Donamhain circuit: 2X1, 8XT,
KDKA, WP, WYG, WIZ, WLW,
WOR, WWI, WDAR, WEAF,
WIIAZ, and WTAM,

[f the specifications are followed
closely vou will have a long-dis-
tance crvstal receiving slation the
equal of any in existence at the
present time.
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Government to Cooperate in Wash-
ington’s Radio Show

Unusual Exhibits on Public View for First Time

ASHINGTON'S radio dealers,
wilh the cooperation of of-
ficials of the Federal Government,
will stage in Convention I1all here
the wweek of March 19 to 26, one of
the most pretentious radio axposi-
tions ever held in the United States.
With the array of exhibits that
have featnred radio shows in other
cities, augmented by special Gov-
ermment displays, some of which
have never heen on public view,
Washington’s first radio show is
destined to atiraet nation-wide al-
fenfion.

The Department of Commerce,
which has supervision and control
over all of America’s activities in
the field of radio: the Burcau of
Standards, the Government's fam-
ous experimental laboratery, and
olhier Federal ageneies intevesied
directly or indireetly with radio
and its development, will take an
aclive and leading part in making
the eadie exposition in the Natian’s
Capital an epoch in radio history.

“The fighling arm of the Gavern-
ment—the Army, Navy and Ma-
ritie Corps—also will he repre-
sented al the show with exhibits of
historieal value.  The Navy has
planned a replica of fhe 300 watl
radio (ransmitting station on the
aiant dirigible Shenandoah, which
ket the Navy Department in con-
stant communicalion with the big
ship during her sensational gale
driven flight up the Atlantic Coast
in January. The Army, which
proudly boasts that its radio en-
gineers are at least two vears in
advance of the radio wizards em-
ployed by the leading manufactur-
ers of radio proditets in the devel-
opment of improved apparatus,
has promised an exhibit to prove
its claim.

Officials of the Government De-
partments, including President
Coolidge, the chief executive, and
niembers of his cabinet, are ex-
pected to take an important part
in the elaborate and unique enter-
tainment features of tlie show,
tenitative arrangements for which
already have been made.

Efforts are being made by the
commiftee in charge of the show

Itadio  photography apparatus, the invention of C. Francis Jen-
kins, for the transmission of pictures by radio.

to have the Presideut speak on the
suhject of radio on ti:e opening
nighkt of the exposition, whick will
be broadcast to the nation through
a chain of high powered Dbroad-
casting stations scattered across
the continent and linked together
by telephore lines. Secrelary of
Commerce Hoover, the “Czar” of
radio; Secretary of War Weeks,
Secretary of Navy Denby, and
Chief Radia Supervisor Terrell, as
well as the master radio minds of
the Bureau of Standards, are to be

urged to participate in the show
program.

Kesides the Government exhibits,
the secrels of the modest appearing
laboratory of C. Francis Jenkins,
noted Washington inventor, whose
crealive genius has given to the
warld the motion picture machine
and the even more remarkable ap-
paratus which transmits pictures
by radio, will be revealed publicly
for the first time at Washington’s
show.

Mr. Jenkins has declined flatfer-
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ing offers to exhibit at radio shows
in other sections of the couniry
the remarkable machine which
makes it possible for pictures,
movable or stationary, and even
great panoramas of transpiring
scenes {o travel on the radio waves.
A conspicuous place in the show
auditorium will be assigned Mr.
Jenkins for the display of his radio
photography apparatus.

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

Other Washington inventive
geniuses are coming to the show
with radio inventions that never
before have been seen at similar
exhibits in New York, Chicago,
Philadelphia, Boston and other
large cities. For instance, the first
coin controlled radio receiving sel
ever created, will be on display.
This device, the invention of D. J.
Richardson, will reveal for 5 cenls,
what the ether waves are saying.
It presenls a number of unique
features and dilters from all other
vending machines in -that it as-
sures prospective patrons thal il
is in working operation before
they deposil a coin in the receiver.

Robert Lawrence, who came into
radio fame through the broadcasl-

Pictures of late President Hard-
ing, transmitted by radio [rom
Washington to Philadelphia, a
distance of 139 miles, in three
minules.

ing of community singing fests
through WCAPD, the Chesapeake &
Potomac Telephone Company sta-
tion, is director of the entertain-
ment program. Unusual “stunts”
never before attempted at other

radio shows are planned by Mr.
Lawrence.

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

C. Francis Jenkins, the Wash-
ington inventor, whose radio pho-

tography apparatus will be ex-
hibited at the radio show.

out for the public speech ampli-
fication system. Amplifying horns
will carry the program features to
{l.¢ most remole corner of the big
auditorium, and thereby prechude
crowding any one poini.

Unlike previous radio shows,
the Washington exposition will
prohibit all private demonstrations
of radio sets in the booths. This
ptan was adopted in order to avoid
a bedlam of noise whieh would re-
sidt from hnndreds of recciving
scts in operalion at the same time.
llach exhibitor, however, will be
assigned a certain period in which
to demonstrate his products with-
out interference from other ex-
hibitors. 1lis demonstration will
be designed to form a part of the
entertainment program and there-
fore will be more elaborate and in-
teresting than a simple exhibition
of the merits of the set.

Washington’s radio dealers have
taken more than 50 per cent of the
available space for exhibits. A
number of nationally known man-
ufacturers of radio products also
have reserved space. Alfred L.
Stern, director of the show, pre-
dicts that every inch of the 60,000
square feet of floor space, will be
contracted for long before the date
for the opening of the show.

THE BROADCAST RECEIVER

The first radio show in Wash-
ington which is destined to be an
annual affair in the future, will be
held under the auspices of the
Radio Merchants’ Association of
Washington, of which William P.
Boyer, a leading dealer in radio
apparatus, is president. Fred S.
Lincoln, a prominent Washington
business man is chairman of the
general show committee.
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i We Offer Cash for Spare Time

| Mail the little coupon today. It will
| mean money to you.

For every subscription to The Broad-
cast Receiver that you send us, we will
lrgward you liberally in cash commis-
sions,

Many of your friends and acquaintances
will be glad to subscribe to The Broad-
cast Receiver when they see what a
helpful and interesting magazine it is,
You can do your friends a good turn
|and at the same time make money for
| vourself by taking their subscriptions
[for The Broadcast Receiver.

Mail the coupon today for full particu-
|lars and a free sample copy.

The Broadcast Receiver,

| 333 Evening Star Bldg., Washington:
'Please tell me how I can make money
in my spare time taking subscriptions
to The Broadcast Receiver. Send along
a sample copy for me to work with;
|also other necessary supplies.

Name
|Address
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Future Developments in Radio

TRANGE as it may seem, there
are still many people who
have an idea that radio is only a
fad, and that it will not last—all
this, in spite of the fact that the
industry during the last two years
has leaped from an annual turn-
over of approximately $8.000,000
to about $200,000,000 per vear.
These same doubters do not seem
to appreciate the fact that radio is
well on the road {o becoming one
of the 10 leading industries in our
country. There are many well-
wishers, however, who believe that
it will soon be on the same level as
the automobile industry is today.

We hear, on all sides, the cry
that radio cannot last because it is
not built upoen a solid econormic
foundation. The argument is that
the entire radio industry is fonnd-
ed upon broadcasting—which, of
course, is true. The line of reason-
ing then is, that sooner or later the
broadcast statians will find that it
does not pay them to broadcast en-
tertainnients free, and that they
will eventually shut down. And
naturally, if that does happen (so
critics say), the entire industry
will go up in smoKe. They even
go so far as to make analogies
with the automohile industry,
claiming that it wonld he just as
logical for an automobile manu-
facturer to sell a car to his cns-
lomer and then provide him with
free gasoline.

The trouble with these pessim-
ists is that they preach only half
{or near) truths. In the first place.
there is no parallel between the
radio industey and anv other in-
dustry (this the writer has pointed
out in his editorials for the past
15 years), just as there is no paral-
le] for the motien picture indusiry.
The two are distinetly new
thoughts on this ‘planet. They
never existed befare.

The “Doubting Thomases” may
rest assured that if there should
at any lime arise a threat, or even
a near threat, fo do away with
free broadcasting, the indusiry
will then rise to the occasion and
meet that emergency. Of comnrse,
there are some people who claim
that broadcasting should be paid
for by a Federal tax. Personally

By H. GERNSBACK

the writer does not believe in any
such measure. He is of the opin-
ion that this would be the worst
blow that could be dealt the indus-
try at this time.

Broadcasting, as it is carried on
in America today, is distinctly an
American institution. It is founded
upon a broad and human basis.
That the policy is right has been
proven by the extraordinary, as
well as the tremendous growth of
radio in this country. If any ar-
gument were necessary, we would
only need to point to England,
France, Germany, Ausfralia and
other countries, which have re-
cently taken up radio in conjunc-
tion with a Governmental tax.
What is the result? The industry
has been stifled.

Take the second greatest coun-
trv, from the standpoint of the
radio industry—England. What
is the situation there? The per-
centage of stations, as compared
to the United States, is very small,
that is, licensed stations which pay
a tax to the Government. On fhe
other hand, so-called “bootleg”
stations, i. e., those which operate
without paying a tax, are said to
be so great in number as to con-
stitute a scandal.

No, we do not belicve that broad-
casting should he regulated by a
Federal tax. We believe that in
dve time the radio industry will
solve the problem, if it threatens
to become serious. Probably in
time most stations will derive rev-
enue from indirect advertising, as
danes station WEAF of New Yark
City. This station, which is classed
as a commercial station, furnishes
excellent entertainment, nearlv all
of which is paid for by indirect
advertising; and the publicity
given the various firms renting
this station by the hour or by the
evening has, so far, not proven cob-
jectionable.

No listener-in, for instance ob-
jects to the announcer when he
savs: “You will now hear the
Jones & Jones Department Store
Band,” or “The Male Quartette of
the John Doe Garter Company will
now broadcast a selection.” In de-
riving a monetary benefit from the
indirect advertising the broadcast
stalion will be enabled to enlist

better talent than those stations
without this means of support. All
in all, we feel certain thati the radio
industry is built upon a stable
foundation, and that it will con-
tinue to grow rapidly.

We must now speak of the next
set of doubters, those who discour-
age their acquaintances from bhuy-
ing radio sets. The argument in
this case is that the prospective
radio fan should wail for a while
as the sets at present are not the
besl that can be had and will soon
be superseded by better ones. Of
course, this is a perfectlv good ar-
gument, though foolish. Moreover,
it is true that if the first motion
picture attendants had given this
advice, we would not today have
good pictures; and if we had not
hought the first squeaky, unman-
ageable phonographs, we would
not have a good phonograph to-
day; and if we had not patronized
the makers of the first horseless
carriages that puffed along the
road and stopped more often than
they ran, we would not be riding
in limousines today.

With all our progress, we still
have practically every year, new
model phonographs, new and bet-
ter automobiles, as well as air-
planes. and we will have them for
many years to come. The same
thing holds true of our present
radio outfitss We will have new
models every year for many vears
to come. The outfits we have to-
day are tolerably good ones, and
all those made by repntable manu-
facturers will be found to do the
work as advertised. To be sure,
we still have a good deal of poor
merchandise with us, bul no rep-
utable dealer will carry it. Aside
from all this, there are really ex-
cellent radio outfits on the market
today which no one need be
ashamed to own. All these sets
verform well and give {he enter-
tainment for which they were de-
signed. So why wait?

While sgeaking of next year’s
set or perhaps of the radio outfit
of five years hence, the writer
would like to put a thought into
the minds of our designers.

There was a time when there
were no complete radio outfits, We
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bought the different parts, such as
a loose coupler, detector and con-
denser, and assembled them on a
board. There was no such thing
in those days as a gradualed dial.
Then someone conceived the idea
of putting all the apparatus into a
box. The apparatus was then con-
trolled by means of knobs and
graduated dials. We have stuck
to this idea for a number of years,
hut the wriler feels that this is
not the ultimate radio outfit. He
believes that the dial and lknob
idea is entirely wrong.

Recent experiments, which were
made by the writer, have con-
vinced him that future radio sets
will have no dials whatsoever. In-
stead, we will have nothing hut a
panel on which will be a series of
Jacks, each labeled with the name
of a station. If, for instance, we
wish to listen to KYW, we will in-
sert a plug into a jack labeled
KYW. If we wish to listen to
WDADP, we will insert a plug into
that jack. The plugs will be con-
strucled in such a way that a slight
lurning of one will bring the sta-
tion into full intensity. The plug,
in other words, will act as a sorl
of vernier. 'When the outfit is firsl
set up it will be luned by the
owner or by the firm installing it,
in such a manner that all tuning

THOS. J. WILLIAMS |
RADIO |

Let Me Demonstrate at Your Home
Freed-Eiseman Neuntrodyne
713 Sixth Street N. W,
Phone Main 9765

elements are fixed, or rather
locked. Each outfit will be
equipped with a dozen or more
jacks, so that a dozen or more sta-
lions may be listened to. The
owner will first pick out the sta-
tions, local or long distance, which
he desires to listen to, and he will

then provide his jack-openings
with insecribed tags, identifving

each one. Tt will then be a simple
matter for any member of the fam-
ily lo instantly operate the outfit.

Of course the writer is well
aware of the criticism which will
now arvise. What ahout other DX
stations we may wish to get? The
answer to lhis is: If vou wish to
play radio golf, there are a quan-
tity of outfits with which that pur-
pose can be accomplished. There
is no reason why a man could not
have two outfits, one for the fam-
ilyv and one for his experimental
work. But the argument for the
dial-less, tuning-less radio outfit is
a sound one. After all, the lady
of the house has a right to have
radio entertainment without re-
quiring an expert to operate the
sef.

At the present time, the writer
ventures to say that there are not
1.000 women in the United Stales
who can operate the family radio
outfit satisfactorily. Radio can-
not become really great until this
objection has been overcome. As
a matter of fact, if the truth must
be known, the average house-
holder who wants a radio outfit
does not wish to go hunting all
over the Universe for broadcasting
stations.
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THE LATEST IN CIRCUIT
DESIGNS !

Henley's 222 Radio

- Circuit Designs

A complete and up-to-date colleetion
of Modern Receiving and 'Prans-
mitting IHook-Ups

N ENTIRELY new and thoroughly |
practical 256-page hook on radio
circuit designs which will meet the
needs of every radio enthusiast,
whether novice or expert, amateur or

professional. It is replete with correct |
and trustworthy radio information
from wh'ch any one can successfully
build and operate any of the circuits
given. Contains the largest collection
of radio circuits and Hoolk-Ups ever
published and includes all the standard
types and latest developments, pro-
fusely illustrated with 284 diagrams
and illustrations specially made for
this book.

This new book treats the subject in
an entirely different and novel way, as
it is the only hook that illustrates the
complete eleetrienl design of the eir-
cuits, showing the electrieal values of
Inductances, eapaeitiex and resistances,
with the name of each elecment on the
dingram of the eireuit.

In addition it contains a list of AT.I,
SYMBOLS and a GLOSSARY OF ALL
| TECHNICAL, TERMS used in the hook;
la revised and up-to-date list of all the
important broadcasting stations in the
,United States and Canada, together
with the'r operating wave lengths or
frequenci=s.
| It surpasses all other books in the
scope of its subject matter in the sim-
plicity and novelty of presentation, and
in thoroughness of detail.

‘ In all, -a book vou will not want to
be without—one that will be worth
| many dollars to you. Yet, if you act
at once, it will not cost you a penny,
as a special introductory offer, for a
[limited time only, this book will be
given FREE with a year’s subscription
to The Broadcast Receiver at $2.00.
Simply mail your remittance with the
handy caupon below, and FREE copy |
{of it will be sent you, postage prepaid.

Your subscription will be entered at|
once. |
| THIS COUPON ENTITLES YOU TO Al
| FREE COry

The Broadcast Receiver, |
| 333 Evening Star Bldg., Washington: |

| Please send me, postage prepaid, a
FREE copy of your new handbook, |
“Henley's 222 Radio Circuit Designs.”
I enclose $2.00 for a year's subscription

lwhich extitles me to this book abso—l

—

lutely free of charge.

Name

Street & No. '

City & State
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The Interference Problem in Radio

By E. F. McDoxNALD JR.

President of the National Association of Broadcasters.

I.\' analyzing the interference sitn-

ation a! the present time, it
should alwavs be remembered that
while broadcasting is of para-
mount importance to millions of
people throughoui the country,
there are other phases of the
radio industry which must be con-
sidered and upon which depend
much of the commerce of the
world. Trans-Atlantic and ship-
to-shore radio traffic are of vital
importance. The work of the
serious radio experimenter is alsa
of the highest value in furthering
the advancement of the radio art.
In order that the broadcast listener
may gel the most out of his radic
receiver, a thorough knowledge of
the causes of the interference
which he occasionally experi-
ences together with the various
means available for their reduction
or elimination is essential.

There are, of course, various

types of interference occasioned by -

dilferent causes. The most annoy-
ing at the present time are tele-
graph code interferences from ship
and shore stations working on low
wave lengths of around 450
melers, and the re-radiation of
radio receivers of improper design
or improperly operated by un-
skilled users. It is to the interest
of all participating in the radio

" industry to assist in correcting
these conditions as well as the
other causes of interference. The
National Association of Broad-
casters have been in conference
with Herbert Hoover, Secretary of
Commerce, on the subject of ship
interference, and through his ef-
forts and cooperation are arrang-
ing for international regulatioas
providing for the carrying on of
ship-to-shore traffic on wave
lengths outside the broadcasting
band. This article, therefore,
treats only with the interference
created by re-radiation from radio
receivers.

It is a popular fallacy that all
that is necessary to put a stop to
any undesirable condition is the
passing of legislation. Unfortun-
atelv this idea has occasionally
taken root and grown into some-
thing that consfitutes a real men-
ace at the heart of our American
civilization. There is nothing more

|

detrimental to the morale of a na-
tion than the adoption of legisla-
tion which is obviously impossible
of enforcement and which, through
the ease with which it may be ig-
nored, teaches wholesale disrespect
for not only the law bul the au-
tharities that make it

We have, at the present time, a
startling example of an “iron-clad”
law which so far at least has been
impossible to enforce, and which
has possibly worked at greater evil
than that which it was designed to
eliminale—the Prohibition Amend-
ment.  During the war the Navy
Department undertook through its
Intelligence Service to prohibit the
use of transmitting and receiving
apparatus throughout the country.
The prohibition on transmitting
was comparatively easy to enforce,
but although every effort was
made to eliminate reception, in the
{inal analysis it came down simply
aud squarely to reliance on the
loyalty and patriotism of the in-
dividuals which go to make up our
great nation. Obviously the in-
dividuals who really desired to use

-radio for ulterior purposes had no

snuch sense of loyalty and as a con-
sequence, to a great extent all that
was accomplished was the proni-
bition of the use of radio receivers
in the hands of those who would
not use them in any case to the
disadvantage of the couniry,
whereas it was practically impos-
sible to stop the use of such ap-
paratus in the hands of those in-
tent on serving their own ends.

For these reasons, the adoption
of legislation prohibiting the use
of receivers which feed back en-
ergy into the antenna is obviously
absurd. The adoption of an act of
this kind would be comparatively
easy but the enforcement would
require a greater force of officers
and special agents than we have
at the present time altempting 1o
enforce prohibition. Certainly our
Government can not afford such
an expenditure even if it were pos-
sible to completely eliminate radio
feedbacks by such means. It
should be remembered that in the
first place the locating of the
oftending receivers which [feed
back into antennae would be com-
paratively difficult, and even when

they were located, it would be a

-simple matter for the user of a set

of this kind to disconnect the
tickler coil or whatever means was
used to feed back the energy, while
the inspector was present, and at-
tach it the moment he leff. The
enforcement of any such act
would also be rendered extremely
difficult because of the statutes
prohibiting the entrance of private
dwellings without proper search
warrants.

Granting that the feed back from
radio receiving sets is harmful and
thal preventative legislation if not
impossible, at least is impractical,

-what is fo be done? Only end the

present annoyance but, through
uniform retail price and its ad-
vantages from the selectivity
standpoint, will be desirable for
general public use. Let’s have no
more unenforceable legislation!

Obvionsly the sclution to the
problem is constructive action on
the pari of the radio manufac-
turer. At the present timme the
laboratories of eight of the largest
manufaecturers of receiving appa-
ratus are at work night and day on
the production of a simple device
to be connected ahead of receivers
feeding back which will not allow
the passing of this energy out to
the antenna. Such a device when
developed and perfected will be
put on the market by the manufac-
turers, according to an agreement
among them, at practically actnal
cost, so that the users of all types
of sets will have the benefit of this
device without undue expense. It
is not fair or reasonable to expect
the users of feed-back receivers to
junk and throw away apparatus
representing the investment of
many hundreds of thounsands of
dollars, when by the addition of
some simple device the harmful re-
radiation can be eatirely removed
and reception improved,

The public will not be hard to
persuade to use a device which
will cost little and which will not
only through reciproeity eventi-
ally eliminate all feed-back howls
but will also improve reception
and increase the selectivity of a re-
ceiver with which it is used,

It is often said that one of the
most interesting phases of radio to
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the novice is its possibility of orig-
inal experiment. Many of the
more important developments in
the radio field have been made by
novices. IFrom this standpoint
then, the development of a one-
way valve to prevent radiation
from receivers certainly offers
wonderful possibilitiess With the
general public interested in the de-
velopment of a universal attach-
ment of this kind, as well as wilh
the well-equipped laboratories of
the larger mannfacturers of radio
apparatus earnestly working on
the problem, it is safe to predicl
that not much time will elapse be-
fore there is available a nniversal
radiation preventer which will be
adaplable to all types of receivers
and will not only end the prescnt
annoyance but, through uniform
retail price and ils advantages
from the selectivity standpoint,
will be desirable for generaly pub-
lic use. Let’s have no more unen-
forceable legislation!
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Questions and Answers

FOREWORD BY THE TECHNICAL EDITOR—Most question
and answer columns are operated solely as a clearing house for alh
types of inquiries in this prolific field of radio.
and perusal of these columns in radio publications, the Technical
Editor has come to the conclusion that the average tnquiry is made
without any basic knowledge of fundamentals in radio.
in radio has his opinion tossed about on a stormy sea of prejudiced
Advice and misinformation, alleged
“straight dope” and recommendations are running wild.

The purpose of this column will be to set the owners of receiving
sets on the right road to understanding the basic HOWS and WHYS
The questions answered in it will be chosen with
the greatest care and answered in non-technical discussions of these
By this method we are certain that each tssue
of THE BROADCAST RECEIVER will have something of very
certain value to most owners of radio receiving sets.

communications
Technical Editor, The Broadcast Re-
ceiver, 333-34 Evening Star Building,

From constant study

The novice

to

Question—Please tell me some-
thing about the sodion tube. Does
it produee better results than other
types of tubes on the market?

—R. M. K.

Answer—The sodion tube re-
sembles other vacnum tubes in ap-
pearance, but in internal structiire
and in operation entirely different
principles are employved. The
tube is highly evacuated, and has
a filament and plate similar to the
nsual type of tube. It has, how-
ever, no ‘“grid,”” but employs 1n-
stcad a trough-shaped electrode,
which is placed around the fila-
ment, the open side of the trongh
being toward the plate. In another
respect the tube is radically dilfer-
ent from the usual tube, and thal
is in the fact that within the con-
tainer is a quantity of alkali metal,
sodium. When 1n an operative
condition this sodium is in a va-
porous condition, and the particles
of the metal play an important
part in the operation of the tube.
It is from the name of these par-
ticles, “sodium” ions, that the tube
derives its name Sodium.

It is claimed that results which
arc equal to those obtainable with
the usnal type of vacuum tubes,
employing regeneration, are ob-
tained with this tube. Owing to
the construction and method of op-
eration of the tube, the sodium

tube can not be made to oscillate,
so that no squeals or whistles can
be made to appear with the signal,
no matter how the tube is adjnsted.
The tone quality is remarkably
good, so clear and clean cut that
the tube has heen termed the “crys-
tal clear” deteclor tube.

Question—In my receiver I have
been using a dry-cell tube for de-
tector.  As I understand that the
UV-200 type was a much better de-
tector than the one I was using, 1
changed over to that type. After
much trouble I finally heard two
local stations, but not at all as
clearly or as loudly as with the old
tube. Do you think that the trou-
ble is in the tube, or is there some
reason that such a tube will not
operate in my circuit?

—FE. R. N.

Answer—In general, the UV-200
is a much more sensitive detector
than any of the ‘“hard” tubes. In
order to realize the best results
from this titbe, however, it is nec-
essary that the voltage of the “B”
battery be very closely adjustable.
The taps which are made on the
battery itself do not provide a suffi-
ciently fine regulation, so that a
“potentiometer” is generally used
to obtain the fine adjustment. This
instrument is simply a resistance
(of rcasonably high value, so that
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it will not draw an excessive cur-
rent from the filament batlery)
with a variahle contact. The two
ends of the winding are connected
to the terminals of the filament
lighting battery. The negative ter-
minal of the “B” battery. instead
of being taken to the positive “A"
terminal, is connected to the arm
of the polentiometer. The “B" bhat-
tery voltage is then adjusted ap-
proximately hv means of the taps
on the nuit, antd then a fine adjnst-
ment is obtained by moving the
arm of the potentiometer. A
smooth change in the “B" batlery
voltage of abont six volts mayv bhe
obtained in this way. The resist-
ance of the potentiometer may be
anvwhere fram 200 to 400 ohms.
You do not sa¥ what tvpe of heat-
ing battery von nse—the UV-200
should he operated from a storage
battery, as the eurrent drawn by
the filament is so high that it will
exhaust dry ez2lls in a very short
time.

Question—hare youw any infor-
malion regarding the ST-100 rir-
cuil? If sowill you kindly advise
as to the following: (1) Number of
tubes: (2) type of circuit: (3)
range; (4) volume. Is this cireuit
used in any receivers which are on
the market at the present time?

. 1. L.

Answer—This cirenit is not in
common use in this eountry. Aec-
cording 1o reports, experimenters
in Great Britain have obtained very
favorable results with it. The gen-
eral classification of the circuit is
“one-tubr reflex. with crysfal de-
tector and one stage (or more) of
separate aundin frequency amplifi-
cation.” Two tibes are required ;
more may he used if desired. We
have no information as to the
ange or volume obtainable with
the circuil. Claims for great dis-
tance and volume have been made
for it in various reports.

!l‘

Question—Is it possible to hare
an aerial which is too long to re-
ceive hroadeasts? I have a hro-
wire aerial achich is nearly 200
feet long. The results whicl |
have obfained with my set have
heen rather disappointing, and my
[riends have suggested that the
aerial is the cause. I do not quite
see this, because I have also been
told that “the longer and higher”
the aerial is, the better.

—F.C.V.

Answer—Far broadcast recep-
tion it is not advisable to use an
antenna which is ‘over 100 feet

long. Exeellent resu'ts are obtain-
able with aerials considerably

shorter than this. Without any
donbt the antenna which you have
heen using is too large for satis-
factorv- broadecast reception. A
rather crude mechanical analogy
may be taken from the strings on
a piano: With a given size of wire
the pitch of the note may bhe ad-
justed by altering the length and
trnsion of the wire. To reach tke
higher noles it is neeessary to use
fine wire and shorter lengths.
With an antenna whieh is very
large, the higher frequencies can
not be received, for it is something
the same as frving to get a high-
pitched note from a heavy long
wire. If vou can nol change the
suspension of the antenna as used
at present. cut the wire and insert
ap insulator about 100 feet away
from the receiver. If the remain-
ing length is greater than 40 or 50
feel, ent the wire again at a poirnet
hevond the first insulator and in-
sert a second insulator. The pur-
pose of this second insulator is to
prevent the unused portion of the
wire from acting as an aerial for
the broadecast wave lengths and
absorbing energv from the waves
which might otherwise be led to
the receiver.

Question—Is there any reason
why siqgnals should be improved
when I touch the cases of my re-
ceivers with my hands? No mat-
fer how carefully 1 hune-in a sta-
tion, I can aliways increase the
strength of the signals slightly by
louching the receivers. Is this a
usual occurrence? I am not trou-
bled awvith  body-capacity effects
with the receirer, asx the panel is
shielded and the shield is qround-
ed. Is there any way in which this
added signal strenqth could be ols-
lnined without the mnecessity of
touching the veceivers? '

—S. E. D.

Answer—Iiffects of the nature
which vou describe are peculiar to
partienlar sets, and do not hold in
all cases, or even in most. With-
ont definite information as to the
exact connections of your set., it is
anly possible lo guess at the pro-
cedure for maintaining the signals

al their greater strength.  You
might try the following: (1)
Gronnding the filament of the

tubes: (2) connecting the cores of
the audio frequency transformers
to plus “B” or minus “A”: 3)
placing the phones bhetween the
filament and “B” battery, instead
of between the “B” battery and
plate.
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Daughter Ill, Amateur In
Porto Rico Communi-
cates With StatesIn

Two Minutes

ANXIOUS to obtain daily re-

ports regarding the condition
of his daughter who was ill in
New York City, where she had
been sent to attend school, Louis
Rexach, a contractor and builder
of San Juan, Porto Rico, succeeded
in establishing desired contact
with the United States by means
of his amateur radio station. A let-
ter would require fifteen days and

RADIO SETS

Garod-Neutrodyne . ... $135.00
‘Crosley 2% aooooo0000C $65.00
Radax (one tube) ..... $25.00

Everyone says our
TIVOLI SPECIAL CRYSTAL
RECEIVER is great
|Complete with phones,

antenna, and hook-up

wire, ready to install. $10.00

S
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Music Master
Brandes Table Talker
PHONES

Federal .............. $7.00
1 Ambassador (3000 ohms)  $4.50
Frost (2000 ohms).... $4.00
Scientific (3000 ohms).  $2.95

Complete Stock of Parts, Tubes,
and Batteries

Open evenings and Sundays

Our technician is always pleased
to give you expert advice.

Tivoli RADIO Service

3215 Fourteenth Street N. W.
(14th and Park Road)

Columbia 8745
F. H, Overmyer F, S, Hubbard

the condition of the cable service
at the time was such that it re-
quired three days to get a reply.

“Last spring I found it neces-
sary to send my five-year-old
daughter to a school in the United
States, so that she should properly
learn the English language,” said
Mr. Rexach. “Recently we were
advised that the child had sud-
denly became sick and her condi-
tion was serious; the fact that she
was born in the Tropics and un-
accustomed to a cold climate mak-
ing it worse for her recovery. We
decided to try amateur radio.

“At various times I had com-
municated fairly regularly with
amateurs in the southern part of
the States, but seldom with New
York, as the interference at that
end was terrific. However, H. H.
Carman, an amateur at Freeport,
.. 1., said he could copy my sig-
nals at any time. He willingly of-
fered his services and we at once
made a nightly schedule.

“Txactly 10.30 p. m. every night
T would call 2EL and he wonld al-
ways come back with the cour-
teous ‘OTC? QSA ORV GA’. Te
would then telephone direet to the
child’s residence and inquire how
she was getling along. He trans-
mitted the information to me im-
mediately. Frequently it required
less than two minutee to obtain a
reply as I used to stan by until he
called again. TIf amateur radio
should do nothing else for me in
my whole life-time, I will alwavs
feel that my debt to my fellow
amatenrs and to the American
Radio Relay Leagne, can never be
fully paid.”

Broadcasters Increase

WENTY-SEVEN new broad-
casting stations started opera-
tion during Januaryv and twenty
“signed off” for the last time, ac-
cording to the Department of Com-
merce. Broadeasting gained seven
stations. On February 1 there were
435 stations in the United States.
The new stations licensed last
week by the department follow:
WBBN, Wilmington, N. C. (10
walts) ; WBBO, Pawtucket, R. T.
(h0 watts): WBBM, Lineoln, Tl
(200 watts): WBBK. Pittshurgh,
Pa. (10 watts); WBBO, Rogers,
Mich. (500 watts); WBBR, Ross-
ville, N. Y. (500 watts); WBBF,
Petoskey, Mich. (10 watts) ; KDZE,
Seattle, Wash. (100 watts); and
KFJQ, Grand Forks, N, Dak, (5
watts). .
Station WIAS, at Piltsburgh,
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Pa., increased its power to 500
watts and was transferred last
week from class A to class B.

The stations which ended their
broadcast service in January fol-
low: KFAV, Venice, Calif.; WJAB,
Lincoln, Nebr.; KFIY, Seattle,
Wash.; KFCK, Colorado Springs,
Colo.; KFKH, Lakeside, Colo.;
WOAIJ, Parsons, Kans.; WDAX,
Centerville, Towa; WABC, Ander-
son, Ind.: KFIK, Gladbrook, Towa;
WAAZ, Emporia, Kans.; KFIB, St.
Louis, Mo.; WBAW, Marietta,
Ohio; KFDU, Lincoln, Nebr.;
WGAY, Madison, Wis.; WLAN,
Houlton, Me.; WLAT, Burlington,
Towa; WADBJ, South Bend, Ind.;
KFCD, Salem, Oreg.; WKAW, Be-
loi%, Wis.; and KFJD, Greeley,
Colo.

WCAP’s New Studio
Opened

HF. new broadeasting studio of

the Chesapeake and Potomac
Telephone Company was formally
dedicated Thursday night with an
elaborale program. The studio is
located on the third floor of the
Homer Building, at Thirteenth and
I Streets N. W,

There are two studios—A and B.
The former is larger than studio B
and will be used for bands, or-
chestras, etc. Studio B is a small
room and will be nsed by speakers
and leclurers.

In both studios the draperies on
the walls are so hung that they
may be adjusted to give the cor-
rect degree of deadening for the
particular kind of entertainment
being transmitted. Bands require
more deadening than a quartet or
a singer, and a speaker requires
less deadening. In every case the
studio director may make the
proper adjustments.

These hangings are of light gray
monk’s ecloth, which has been
found to be more efficient and less
costly than many of the other ma-
terials now in use.

A small soundproof chamber
with a double glass window sepa-
rates studios A and B, and from
this roem the announcer operates
the conlrols and signal lights in
the studios. The progress of the
different operations is shown by
colored lights, which signal the
artist when all arrangement are
complete for that particular num-
ber, As soon as one studio goes
into operation a red light appears
over that door to warn against in-
trusion.
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Nationally Known

Colin B. Kennedy Radio Sets

4\ ?ay as low as *10

Y
7 he Colin B. Kennedy Radio Set
is one of the most famous and ef-
fective 3-tube sets made. Itiscom-
plete in itself. All unsightly wires
and batteries are enclosed in a spe-
cial compartment directly back of
the tubes. The cabinet is of solid
mahogany, dull antique finish--cor-
rect in every detail.

You will enjoy many programs
broadcast from various cities with
a “Colin B. Kennedy.’ In every
respect it is a wonderful set.
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—and we will deliver
jthis famous set com- i
plete. Balance can be
arranged in small sums
to meet your conven-
ience. A service charge
of 6% is made for ac-
counts extending over
9o days.

Complete with all
this Equipment
Set Special Kennedy Head Phones
Phone Plug
Full Set A and B Batte-ies
3 UV 199 Tubes
100 Feet 7-Strand Aerial Wire
35 Feet Lead-In Wire
15 Feet Ground Wire
1 Lightning Arrestor

2 Insulators

Radio Studios Open Every Night Until 9 P. M.

The Hecht Co.

Radio Studios—624 F Street

World Radio Histo!




