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Sending Newspapers by Radio

By HORACE V. 8. TAYLOR

Radio in the U. S. Army
i> Talking to MacMillan at 20 Meters
Using Both Ears for Receiving
Taking Radio South for Summer
How to be Happy and Broadcast

YOU WILL UNDERSTAND THIS
MAGAZINE ---AND WILL LIKE IT
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At Last! At An Unheard of Price!

A SURE FIRE

SUPER HETERODYNE KIT

A
Superadlo ' ‘ ' i ‘ Superadio
Product rw.. o "_1 ‘ Product

UPERADIO—KIT $1 5 00
UPERHETERODYNE

MATCHED TRANSFORMERS—TUNED INPUT
EASY TO BUILD EASY TO OPERATE

UNSURPASSED DISTANCE VOLUME AND SELECTIVITY
WONDERFUL TONE

Kit Consists of:

1 Antenna Coupler 1 Tuned Input Transformer
1 Oscillator Coupler 3 Matched Intermediate Transformers
1 Special Variable Condenser Hardware for Mounting Couplers

Booklet, With Diagrams and Full Layouts
and Information

Manufactured by

DE WITT-LAFRANCE CO,, Inc.

54 Washburn Avenue Cambridge, Mass.
Sales Representatives:
99 Bedford Street, Boston, Mass.

Martin, Hartley and Foss Co.
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Made by the NATIONAL COMPANY, INC.
Exclusive Manufacturers of
The NATIONAL

Browning-Drake TRANSFORMER
Write for Bulletin 106 R. E.
NATIONAL COMPANY, INC., 110 Brookline St., Cambridge, Mass.
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The Marvelous 5-Tube Radio Frequency Set

RICO-DYNE,

An assurance of perfect |
performance, faithful |
tone production and |
$100 radio receiver|
value, all for ]

i
AUTO BALANCED 5.TUBE RADIQO FREGQUENCY
The combination of "RICO"” CELLUWELD Low Loss Colls and Variable .
Condensers is made mechanically perfect. I'he Colls are welded firmiy to
the support of the rotor plates, our own patented principle.
Selective and non-oscillating, the “RICO"™ “AUTQ-BALANCED" TUNED

RADIO FREQUENCY SET accomplished by carefully setting the neutraiiz- Mahogany Cabinet
Exg\&régl_lg of the Colls at the fagtory; remalns permanent due to the CEL-
Drocess. H
The Complete Rlcodyne Kit contains everything. The set you can bulld The Set W'lth a Punch
in. 3 hours. Price Complete!  JFERENEN NI e e TN $38.75

MAKE FULL USE OF YOUR PHONOGRAPH |

@ MELOTONE — “None Better” |

|
Adjustable phonograph unit $
makes your phonograph:
a perfect loud-speaker »

RICOPHONES —The Headset of Real Value
There is more quality, real honest-to-goodness $
quality packed into RICOFONES than you'll
o

find in any headset at twice its price! Compare
and -sce.

Manufacturers of the famous “RICO" straight line condensers, at $1.75 each. |
The “Tropadyne” circuit is supplied free with every tuned “Tropaformer” that
we manufacture for all long wave transmission. “Tropaformers” $6.75 each.
Dealers—write or wire for wonderful proposition,

The Melotone Has All the Qualities of the $10 to $12 Units L

THE NATION’S FAVORITE HEADSET 1
|

RADIO INDUSTRIES CORPORATION,
131 DUANE ST, NEW YORK CITY. 3

Gentlemen: I am enclosing $............ for the items checked below. Kindly ship at once.

....... RICO-DYNE SET, $60.

....... MELOTONE UNIT, $7.50. NAME & e R R .. . . .. .. ...
..... .RICOFONES, $2.95, A D D R E S S e e - - . . ... ...
My, Dealet; i, 5o, .o 0.y La teul Wt Al T T CITY o s ey ...

-
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RICO Products on this Page Will Improve Your Radio 100%
ey TROPAFORMERS

The sensitivity, selectivity and volume obtalmed in all types
of long-wave clreults depends entirely upon the intermediate
frequency transformer. TROPAFORMERS have been specifi-
eally designed to meet the new sclentliic requirements of
long-wave circuits. The TROPAFORMER combines trans-
former and condenser. The condenser s shunted across the
secondary winding of the transformer. and by its use the
transformer may be tuned te any deflnlte wave length
between 3,000 and 9,600 meters. Only in TROPAFORMERS
will long-wave circult users find these

advantages, and these advantages are 6.7
patented for TROPAFORMERS exclusively!

Free Hook-up of the Famous Tropadyne Clrcult with Each

Tropaformer Ordered.

DID YOU EVER BUILD A SET THAT GOT “COAST TO COAST”?

You Can with the RICO-DYNE 5-Tube Auto-Balanced
Cellu-Weld Tuned Radio Frequency Kit $38‘75

Complete Knockdown Set as illustrated with full instructions how to build this marvelous set within
a few hours.

Greatest Radio Value in History—This is What You Get:

1—Pair Ricofones. l—Cenuilne Bakellte Front Panel, completely drilled and engraved. 1—Genulne laminated
Bakellte Sub-Fanel —with sockets already mounted. All mounting holes properly drllled. 3—Auto Balanced
Tuned Radlo Frequency Units—perfectly matched and balanced. 3—Beautiful 4-inch Dials. 1—Varlable Grid
Leak and .00025 M.F. Condenser. 1—4 to 1 Audlo Transformer. 1-2 to 1 Audlo Transformer. 1—002 Fixed
Mica Condenser. 1—.006 Fixed Miea Condenser. 2-—Single Circuit Jacks. 1—Filament Control Switch. 1—30-
ohm Rheostat. 1—10-ohm Rheostat.

FOR THOSE WHO WANT TO BUY ONLY THE
RICO-DYNE KIT

HERE IS JUST WHAT THEY WARNT:

It seems unusual that with the tremendous volume. selectivity and dla-
tance-range of the Rico Auto Balanced set, it should be eo simple to comstruct
Yet, nevertheless, this Is true. We have letters from fans who tell us that they
constructed thelr Rico set within n few hours. The plans which accompany
the Rico Kt are so simple that we belleve this Is sc. Any beglnner need only
to read English In order to construct the Rlco set. Thia Klit contains 3 Auto RICO-DYNE HAS SET
Balanced Tumed Radlo Frequency Condensers, Inductance Unlts, factory

matched, book of instructlons and dritling template. You ean't go wrong! NEW RECORDS IN RADIO!

RICO FONEKUSHIONS

You'll know what real ear-phone comfort is when
you use RICO FONEKUSHIONS. They are
made of soft, pure sponge rubber, and fit any
make of headphone. They are like soft, downy

pillows for your distance-seeking 5 O
C
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for all
Long Wave
Circuits

for
bliss !

RICO STRAIGHT LINE CONDENSERS

In the old days, folks used horses. Now they can get as
much power out of one auto us from 40 horses. It was all
right, too, a few years ago, for folks to use the old-time
condensers, but mow, sin¢e Rico brought forth the RICO
STRAIGHT LINE CONDENSER, which occuples two-thirds
less space than the ordinary mesh plate type, everyone
modernlzes hls set with the RICO ST GHT LiNE CON-

for
better

S N 411—.00025 1d $1.75
» o. - m Y T T LEIT .
No. 423—.0005 fidh s ol L S T 1.75
tuning e e

mfd. 1.75%
Tnelysive with Dials. Without Dials, $1.60.

Each of these If Your Dealer Cannot Supply You—Use This Coupon. No Money Down!

Rico products|rapio inpusTRIES CORPORATION
means a d d e d 131 Duane Street, New York City

1 d Please send me C. Q. D. the following: ...... Tropaformers, $6.76 ..... Straight Line
P e S N Condensers, $1.76 ..... Ricofones. $2.95 .....Osclllating Cofl. $3 ..... Fonek ushlons, 50c
value to your| Melotone Attachment, $7.50.

Radio Set. T ETITLO ol sefhuif o s 15 2ra e e G e ol QO CeS s, 0
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Which s Better—

A Cheap Set for Cash---or ?
A GOOD Set ON TERMS e

The Good Set is Cheapest in the End

Bay State specializes on the better grade \
sets, like Radiola, DeForest, Adler Royal
Magnavox, and sells on Convenient Terms.

Write for information. Address Dept. A,

BAY STATE RADIO CO. %
The House of Radio Service m
l
|

116A Washington Street Boston, Mass.




ANNOUNCEMENT

The Massachusetts Standardizing
Laboratory

Announces an entirely new standardizing service to the manufacturers, job-
bers and dealers in Radio Vacuum Tubes.

Under this service every vacuum tube is tested and sealed with the stand-
ardizing seal of this laboratory, which carries the following constants as ob-
tained in the test of the tube:

AMPLIFICATION FACTOR
PLATE RESISTANCE
MUTUAL CONDUCTANCE

Every subscriber to this service is furnished with standard figures of
merit and tables of values showing the proper use and specification of all
tubes according to their rating on the standardizing test.

Our facilities for research are at the disposal of subscribers.

If you make or sell good tubes, have them standardized. It is the only
way to show the user that he has a good article.

Send for Folder describing the Vacuum Tube Standardizing Service

Massachusetts Standardizing Laboratory

CHELSEA, MASS.
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The Two Qutstanding Parts In Radio !

Give Low Losses and Amplification
Without Distortion to Any Set

UALITY and distance are what a radio set must give, To insure Quality,
Q amplification without distortion is essential. And to insure Distance, low

losses are essential. That is radio in a nutshell

People in whose sets Acme Transformers are used, are sure of hearing
concerts “loud and clear” so a whole roomful of people can enjoy them.

that gives
quality. It is the result of 5 years of research and experimenting.
amplification without distortion to any set, Whether you have a neutrodyne,
super-heterodyne, regenerative or reflex, the addition of the Acme A-2 will

The Acme A-2 Audio Amplifying Transformer is the part

make it better,

Acme A-2 Audio Fre- Per cent.

o = i = ey

e e e

quency Amplifying
Transformer

Acme Low-Loss
Condenser Gentlemen:—
I am enclosing 10 cents (U. S. stamps or coin) for a copy of your
book “Amplification without Distortion."

--—--

amplification go hand in hand.

It gives

To get the thrill of hearing distant stations loud and clear, your set must
have low losses, for it is low losses that give sharp tuning to cut through the
locals, and it is low losses that allow the little encrgy in your antenna to come
to the ampifier undiminished. That's what the Acme condenser will do for
any set. And it will do it for years, because the ends can’t warp, the bearings
can't stick and the dust can’t get in and drive up the losses several hundred

The Acme Reflex (trade mark) owes its success and its continued popu-
larity to these two outstanding parts in the radio industry, for low losses and

Use these two parts in the set you build. Insist on them in the set you buy.

Send 10 cents for 40-page book, *Amplification without Distortion”

WE HAVE prepared a 40-page book called “Amplification without Distor-
tion.” It contains 19 valuable wiring diagrams. In clear non-technical lan-
guage it discusses such subjects as Radio Essentials and Set-building; How to
make a loop; Audio frequency amplifying apparatus and circuits; Instructions
for constructing and operating Reflex amplifiers; How to operate Reflex re-
ceivers; Antenna tuning circuits for Reflex sets; “D* Coil added to Acme four
tube reflex; “D” coil tuned R. F. and Reflex diagrams; and several more be-
Send us

gides. It will help you build & set or make your present set better.

10 cents with coupon below and we will mail you a copy at once.

ACME APPARATUS COMPANY

DEPT. (AS), CAMBRIDGE, MASS.
SEND THIS COUPON

ACME APPARATUS COMPANY,
Dept. (AS), Cambridge, Mass.

ACME ~ for amplification
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Transformer and Radio Engineers and Manufacturers
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These are Worth Waiting For

Our next issue will have a very pretty picture of Gamby, the
favorite dancer of Roxy’s Gang. The story of her life (more or less)
will be told by Vance.

Most loud speakers will have a harsh, rattling noise, if fed too
much current, when a local is broadcasting. A style which does not
have this defect, and which is unusually clear in speech, is described
in the article, “This Speaker Can’t be Overloaded.”

Now the summer is upon us many thunderstorms are passing
overhead. Some people are afraid to use their radios because of the
fear of lightning. How this can be completely avoided is explained by
\_gglf in “The Myth of Summer Lightning.”

Miss Goldman has been writing some very entertaining stories of
radio celebrities. A sparkling article, “A Constellation of Three,”
will delight you in the July 1 issue.

Now is the time to add a couple of tubes of radio frequency am-
plification to your set to help reduce summer disturbances. Marx
explains how to build an amplifier which does not oscillate—*“A Non-
Squealing RF Amplifier.”

Arnold’s article, “Broadcasting from a Belfry,” which tells some
of the tricks the broadcasting stations use in order to give life-like
reproductions, will appear in the next issue.

In “What About the Ether?” Taylor describes the latest experi-
ments on this substance, which is supposed to lie all around us and,
in fact, in us. Its relation to relativity is made plain. 4
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Sending Newspapers by Radio

Music, Pictures, and Now ’
News Items Sent Over Air

}IAVE you ever printed a newspaper?
You read them every day, but
uturally think of their being printed in
.tremendous establishment with presses
ine {feet high. Did you know that they
»w could be printed in your own home?
This result has come about from de-
rlopments of the picture sending ap-
nratus which was described in our
olumns in the Jammary 15, 1925, issuc
f Rapio Proomess. It is mnow possi-
lle to install apparatus to be attached
b & regular receiving set which will
print & newspaper in black and white
ight before your face and eyes. A

o

| the present time we lack the sending

wation which will be required to broad-
ast such newspaper copy, but these will
indoubtedly be arranged for in time.

From Hawaii to New York

A sample of the work transmitted is
thown in Fig. 1. This shows the top
of & eolumn which was pent from Hawaii
but printed in New York. Of course,
sar photographic reproduction is not as
zo0d as the original. A whole page may
be sent one column after another, or
even all seven ¢tolumns across the page
s once.

The method of transmitting such copy
is like what was deseribed in the article
just referred to. Further refinements
have increased the speed and the re-
linbility of this method. In brief, the
newspapes which is to be forwarded is
photographed on a large film, This is
bent around a glass cylinder and is
oscillated back and forth. A powerful
beam of light from a lamp inside the

! cylinder senda a pencil of rays through

By HORACE V. S. TAYLOR

a small spot in the film to a photo elec-
tric cell outside. Of course, as the film
shifts its position thie pencil of light
goes through first one spot and them
another; and so has ita Tntensity varied

TERRTT OR-Y OF HAW

 PHOTOS SENT
BY AADID HERE
[0 NEW YORK

Radio 00-rp_0f-ation and
Army Send Ploiures Qver
Land, Saa. Succmiuﬁy

Greatest Dnstance Ever
Spanned: First Achieve
ment of lts Kingd
"""""""ﬁn. ORK. M T~

P P )

Fig. 1. One Column of a Newspaper
Sent 5,000 Miles Through Air.

by the light and shadow, of the film it-
self.

The photo-electric cell is a special
vacuum tube which sends out more or
teas current, depending on how much

light strikes it. We then have an elec-
trie current varying in strength just the
way the original film did. This current
works a radio sending station just like
a microphone.

Fountain Pen Writes Itself

At the rceceiving end the radio waves
are turned into currents by runming
through o detector and amplifiers just
like o broadcast program. Instend of
working o loud speaker, however, the
output from the last step operates an
electro magnet, which pulls a fountain
pen against a sheet of paper. This sheet
is mnde to oscillate back and forth, just
keeping step with the film at the send-
ing end. The result is a serics of dots
and dashes, as shown in Fig. 1.

The newspaper illustrated here started
at Honolulu, as shown in Fig. 2. The
oscillating glass cylinder is seen in the
lower left hamd corner. Owing to the
fact that there is no high powered send-
ing station in that ecity, the land lines
were used to transmit the impulses to
Eahukn. There the picture was thrown
into the ether from the powerful zerial
of the Radio Corporation.

At Marshall, Cal, is the receiving an-
tenna, which hooks up with the Hawaian
station, 2372 miles away. Here the sig-
nals were received. However, they had
not reached the end “of their journey.
Although there was no operator sta-
tioned to receive them, the dots and
dashes automatically flowed to the land
line conmecting Marshall to Bolinas,
Cal, where another high power tower
transmitting station again put the
waves on the air.
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Found Their Way to New York

Once more they travelled a tremen-

| Of eourse, pictures are sent just as|then no change can be made by outside
{well as newspnpers. Fig. 3. shows o por- |interference unless it is strong enough
dous distonece until they were picked up trait of Govermor Gemeral Farrington,|to stick in a dot where nome was in-
2840 miles fnrther on by the receiving | while Fig. 4, shows Mr. W. P. Hawk, of |tended or to suppress a dot where there
station at Riverhead, In I. Aguin, un-|Hawaii. Notice that these cuts are like | wns supposed to be one. Such a schene

v

| 3
STAKDARD HIGH POWER
TRANSMITTING APPARATUS

KAMUKU-  {°
29 MILES"L{:" ]2
e J
{3gly !
| RADIO PHOTOGRAPHIC --- L
TRANSMITTING APPARATUS

AT HONOLULU

i /710 MILES

RECEIVING STATION
AT KOKO HEAO
"CONFIRMING MESSAGES
FROM NEW YORK

RECEIVING
STATION AT~
MARSHALL ;

oCEAN

STANDARD HIGH POWER
TRANSMITTING APPARATUS
AT BOLINAS

K

RARIO PHOTOGRAPHIC
RECEIVING APPARATUS

PHOTORAOIOCRAMS |
HONDLULU TO NEW YDORK !

NEW YORK. ™,
! RECEIVING STATION
RIVERKEAD L.,

e T UNITED I
STATES e
AND LINES <« P ES L I.ANI; LINES
| Loug Nulw t 14 LAND LINES T "y U RIVERHEAD T0 NEW YORK l
HONOLUL mMehia . KOKo MEAD To MONOLULU- E 76 MILES

8

Fig. 2 This Shows Route Taken by Newspaper in Its Travels—Twice by

touched by human hands, they threaded
the land line seventy-gix miles to New
York. their journey was done.

Here

Fig. 3. A Portrait Can be Sent in 20
Minutes—Gov, Gen, Farrington

The receiving apparatus put dewn each
dot and dash just as it had appeared in
the film at Hawaii and presto! the re-
sult is shown in our first illustration.

Air and Three Times by Wire

line engravings rather than half tones.)of sending is muech more reliable thaz

The half tome process, as you probably
know, consists in photographing the pie-
ture through a fine mesh screen. This
method breaks the picture up into a
large number of tiny dots. The actual
size of the dots determimes how black
the picture shall be at any spot.

There Are No Grays

Instead of such a series of round dots,
the radio pictures are made of a myrind
of short dashes which are drawn by the
fountain pen. If you have examined our
photographs elosely, you will see that
such is the case. There is no change in
the size of these short dashes as happens
with the half tone, and that is why there
are meither light gray or dark gray parts
of the picture. It is either black or
white. Of ecourse this is o alight dis-
advantage with this particular proeess,
but it is mot at all serious.

One reason why this limitation oceurs
is our old friend staticc. Where the

|depth of the color varies through wide

limits, you ean casily see that static and
interferenee frem squealing receivers,
would couse a great deal of change in
the record and so a blurring of the pic-
ture would follow. On the other hand,
when the half tones are left out entirely,
so that only black and white is used,

half tone processes.
An Improvement in Six Months

As an example of the progress which |
has been made along these lines, just
compare Fig. 5, which shows a portrail
of President Coolidge, sent out it
months ago. Observe the wavy lines all
through the picture. This was caused
by a slight irregularity in the motion of
the sending apparatus. Notice that this
wnviness or stippled effect is entirely
missing in the mew pietures.

In comparing the old style of picture
with the new, you may perhaps think
that the portrait of President Coolidge
is a little more artistie than the recent
one, It so happens that the original

photograph from which Fig. 5 was made
had & more even lighting or teme than
the one shown in Fig. 4. This is the
fault of the photographer and not the
sending apparatus. If the original pic-
ture shows one-half of the man's fmce
quite bright and the other half in com:
plete darkness, the radio waves can not
change his face but must print what i
fed to them.
Twenty Minutes Finished Photo

The pictures which come through best
are those which have a fair amount of
contrast and which can Le reproduced
well by this black and white process
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]
Flat photos with very little light and|00rporntiou, has announced that the ex-

shadow will not make good, snappy |periments along these lines are being)
prints, The confrasting negatives can |conducted continuously and will be kept
be run through very rapidly. It took jup all summer,

11

OMITTING THE STEPS
The Department of Commerce has just
announced that favorable considera-
tion will be given to applications from

4 erwogn
b .2 o AR e

Fig. 4. This Picture of W. P, Hawk Resembles
a Line Cut. Note the Straight Lines.

|

Fig. 5. This
Was Style First Developed.

only twenty minutes from the tims the| HERE IS A NEW PROFESSION
picture was started in Homolulu, unt.i1| The big incfeaso in the number of
its being finished in New York. bmnd@st sf.atmns has created a new
) voration whieh has already attained the
When this process has been still fur- | dignity of a profession. Each station

ther simplified, 8o that it can be built|needs from one to a half dozen program-
in individual units for home use, ju“|nmkers and the requirements of the
think what a tremendous effect it will | "o'% #re such that a real professional

- e elasg is being created.
have jn distributing news. The stock It aostimated \ that . there are’ dow

ticker of Wall Street is a wonderfu1|more than 1500 men and women in this
method of distributing stock quotations |clase, As its numbers grow, the stand-
to all who are interested. Next followed |2Fd ©¢f rTequirements is being raised.
the inte Tl i ase This is a brand new problem to employ-

page printer, by which subseribers ment experts. They have very little
to the service may receive items of

data or experience on whieh to base ree-
news right up to the minute. This new

ommendations. TUntil now the owners
method, however, shoots whole pages of |of broadeast stations have bad to pick
newspaper—words and pictures alike—

their program makers and announcers
through the air instantaneously.

from the radio field. But it is not cer-

. tain that this practice will be continued
General J. G. Harbord, of the Radiol much longer.

Directio
Ratadion

Wavy Line Photo of the President

owners of Class B broadcasting stations
for permission to use higher power with-
out requiring the increases to be made
‘n steps of 300 watts as has been the
practice heretofore, provided the ata-
tions are situated outside of congested
receiving centers.

In taking this action, the Department
is endeavoring to satisfy the demand of
broadcast listeners that the use of in-
{ ereased power be permitted in order to
overcome the existing static conditions
whieh are making reception difficult.

The usual precautions will he exer-
cised to protect broadeast listeners from

excessive interference with reception

they are now enjoying.
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American Radio Relay League

ABOUT HALF AROUND THE WORLD | mitted a message from the Australian

All recorda for radio transmission on | Prime Minister to Prime Minister Bald-
win of England, and then greetings to
Dr. W. H. Eccles, President of the Radio
| Society of Great Britain. Dr. Eccles'
reply waa transmitted by Bimmonds
from the British station, and them the
early morning conversation was brought
to n close, ns Simmonds said “to permit
u shave before going to business.”

This startling conversation bepan at
5:52 a. m,, Greenwich time, and con-
tinued until 7:14 2. m.; thus finishing
the test when it was broad daylight at
both stations.

high speed (short) waves have becn ~
broken in recent daylight tests between
England and Australia, according to in-
formntion received by the headquurters
of the American Radio Relay League at
Hartford. Two members of the League,
E. J. S8immonds of Gerrard's Cross, Eng-
land, and Charles Maclurcan of Strath-
field, Sydney, Australia, working at day-
break, Greenwich (England) time or
broad daylight in Australia, succeeded
in transmitting three messages and ex-
changing greetings using only 125 waits
of power.

This last fact, coupled with the dis-
tance of 10,300 miles, places the tests
in the class of world wonders. When
you remember that the biggest distance
possible from any one part of the world
to another is only 12,500 miles, you can
see that these two amateur radio tele
grapliers have almost reacbed the limit
in world communication.

RADIQO BEATS DOG TEAM

The practicability of amateur radio
telegraphy for those whose homes are in
the far-away places 1s well demon-
strated by the station of Ed. Dusang in
north central Manitoba, at least 100
miles from the nearest town, railroad or
| telegraph. The station is situated east
iof Lake Winnipeg and is a number of
| miles up the Winnipeg River near the
| Selkirk Mine, a2 gold working, The
| weekly mail is the only link with the

Maclurcan, whose station call is 2CM, | outside world and thia is brought in by
started the conversation, using o wave |boats in the symmer and dog-team in
of 13,300 ke. (22.5 meters.) He trans- | winter.

Two Prime Ministers Talk

The station, 9AD, is operated with
the wusual Hartley ecircuit with fifty
watts of power. The most peculiar fes-
ture of the set is that it caunof be
heard in Winnipeg, which is the nearest
sizeable city. Messages are sent through
to Regina, Moose Jaw, and Calgary, in
Alberta, with the greatest of ease, and
are then relayed back to Winrnipeg. This
phenomenon is probably due to the fac
that the statiom is near the Selkirk
Gold Mine. The big mass of ore dis
turbs the travel of the wavea.

Farthest North for Code

Toronto amateurs are heard quite
regularly by this statiom, which is the
farthest north in the central part of
the Dominion and it js the hope of
Dugang that he will be able to pene-
trate the eastern country with his set,
to establish two way communication.
South Ameriea and South Africa have
been finally linked up by amateur radic
telegraphy. J. 8. Streeter, operating
Station A4Z from Capetown success
fully accomplished two-way communi-
eation with Carlos Braggio of Culle
Alsino, 412 Buenos Aires, a prominent
member of the league in Argentina. This
is reported as the first complete tran:-
mission of messages between the twe

ISSY A NUTT—MRS. NUTT SHOWS A BURST OF THOUGHT—By EARLE HARVEY.
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This

BANG! Bangt Bang! barks the light |
artillery at the left. Boom! goes |
ibe heavy ordnance in front. How does

happen that the gunners are able to
irect the aim?! Do you see that air-
ylane circling overhead! There is where|
‘e signals start which tell the artillery |
w to fire. If it were not for radio, the [
sng distance guns would be of little use, |
5 they would have to wait for o near
ippreach before releasing their fire. l
In the army, radio is used as a neces.
wry means of communication. There |
ire many other ways of sending signals,
wmt radio fills a place whieh cannot be |

! taken over by any other method.
fadio with U. 8. Signal Corps is not a
plaything, but merely one of several
neans of signalling to other stations. It
s the most modern way, but the army
il uges the most primitive means of
signal ecommunication.

. nal men.

Radio in the U. S. Army

Interesting Article ts Illus-

trated by Offictal Photographs

By WILLIAM RADOS, Arlington Heights, Mass.

ine how much harder it would be to
make the set behave.

Fuctories cannot do the impossible. So
the army was short of radio equipment.
Thousande of men were sent to radio
schools, the amateurs were put in charge
of equipment, and fuactories were given
orders. In a surprising short while,
equipment and personnel were satis-
factory. Benefiting from the war, the
signal corps is in splendid shape to-day.

short, they are skilled in every possible
way of sending signals. Any young man
who wunts to learn a trade, and particu-
larly radio, should see what the signal
|corps has to offer him.

The army designs and builds all its
own radio equipment. Much of it is
'mnade at a New Jersey camp. The army
‘officers know better than anyone else
what the equipment must undergo to
be an army radio set. Would you dare
throw your shining five-tube neutrodyne
The men of this corps are trained sig- [out of the window? Yet an mrmy set
They are sent to a school and | must be able to stand that, and much
thoroughly trained in the principles of | more if it is to be of use. Therefore, an
telephone, radio, and other methods of {army radio must first of all be rugged.
communication, These men are there- |If {tvan be thrown out of a second-story
fore skilled in every method of com- | window with all its tubes in it, and
munication there is. They can guv to still work when picked wp. it will do
the switchboard of u telephone exchange |for the army. Auother thing that it
and trace out circuits as in Fig 1. 1n [demands is reliability.

Men Know Telephone, Tao

The receiver

Wig-wag and Rockets |

Besides radio, the army uses wig-wag |
lags, telegraph, fireworks, flashes, tele-

me, buzzerphone, and heat rays. The
feld which radie occupies, and how it |
wirks will now be described. |

Radio was used for many years before |
i war by the army, but when the call
te the colors came in 1917, the army did

have an abundance of material. |

00l radio men are not made over
night.

Even such n simple thing as operat- |
‘g & receiver is mot any too easy. Just
‘hink how many squeals and whistles
rou hear every night coming from neigh-
borhood sets which are operated by fans |
who have not learned how to work their |
own sets. And all this i in the leisure
and quiet of one’s own home. If instead
they were to try to pick up an enemy’s ‘
wave, while seated in & pool of water,
at the dark end of a trench, with shrap- |
nel bursting overhead, just try to imag-

ikl saa W

' -- ™
Fig. 1. Part of Training School. Soldiers Must be Able
on Telephone as Well as Wireless

to Trace Circuits
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must work every time. and must start
instantly on manipulation.

No Hair Breadths for Army
There must be no hair-breadth or tire-
some fussy ndjustments. A soldier in
the field has no time to adjust or ex:
periment. This is the reason the army

insists on relinbility of operation.
Compactness is another feature. In a

'and receiver are put in the same box.
{ A receiver alone s not of much value to
the army in the field. Every installu-
|tion therefore, carries a complete trans-

type. Three tubes are used for trans-
mitting, and the same three are ueed
for receiving by throwing over a small
switch mounted on top of the box. Spare

mitter and receiver together in a case. phones, tape, pliers, wire éte., are pro-

This case is about the size of a small |
trunk, and contains everything neces-
sary for the operation of & small radio
station, There are legs which ean be at-

| put in

vided. This particular etation tan be
operation in about twenty
minutes.

As the reader may have judged for

permanent land station. there is plenty  tached to the sides of the case, thus set- | himself by this time, the army demands

Fig. 2. This is a Combined Sending and Recciving Outfit. Three Bulbs and a Spare Carried.

of room. Even on shipboard, there is a
fair amount of room, which may be
devoted to the signaling equipment. But
wher a man expects to carry all his
equipment in an automobile, and when
that is shot out from under him to pick
that up and carry it on his back, he does
not like to toy with fifty-pound storage
batteries or 200-pound penerators, nor
does he want to walk nlong with a
76-foot aerial mast stuck in one pocket.

As sets must be amall, the transmitter

ting it up us a small table. The cover
lets down, forming a shelf on which the |

operator can write.
Same Tubes Both Ways
Fig. 2 shows the complete equipment
out on a table, This is an entire port-
able set carried by two men. The cases
hold everything mecessary to put up a
'atation. The box which can be slung

over the shoulder, carries a complete
transmitter and receiver of the tube |

mobility. A station is useless if it will
take three or four hours to put it Up-
By that time, our compaBy might have
been captured, or the enemy could have
made pood his escape. Therefore, a sta-
tion must be able to move quickly and
be set up quickly. The headquarters sta:
tions are mounted in anto trucks. When
a truck receives its orders. it must 20
along the road to its destination. When
it arrives, it puts uwp the antenna s.nd
gets in communication with n station
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Fig. 3. This Moving Station May be Towed by Auto, Mule, or Even by a
Couple of Privates.

-venty miles back, all in thirty minutes. | all kinds of handlings, none of which is
it would take several hours for the |very eareful. By buying the best ma-.
tephone serviee to lay wires, it can be

terials, and then building everything
*tn what an advantage the radio is.

j.wvery rigid, they get apparatus which
Talking in 20 Minutes |\vi]l stand the gaff. As an example of a

The army gets mobility by making |government set, I might mention that a

the sets small and compact. They are good three-tube set may cost about four
‘arred by men, automobiles, mules, or |hundred dollars. If it is dropped in a
rains. A photograph, Fig 3, sbows a

pond, it will be no worse for the experi-
ence, while an ordinary broadcast re-
ceiver would be useless.

In return for all the above mentioned
advantages, the army sacrifices range or
distance. The same equipment that the
public usea to hear concerts hundreds of
miles away, is employed for distances
of no more than thirty miles. The
equipment must not send very far, be-
tcause the enemy could pick it up caaier.
' The receiver need not have a long range,
‘hecause it may bring in interference
ioriginating many miles away.

Three Kinds of Army Stations

The army classes its stations as port-
\uble, stationary, and aircraft. The port-
{able scte we have discussed in great de-
tnil above, The permanent stations are
at the signal corps camps and at the

forts. They, of course, need not suffer
lfor lack of room, so they have very
large stations. Every fort has a radie
|station whieh may send out a voice
which can be picked up by the average
listener., The wave lengths are similar
to those the broadcasting stations use.

The aireraft has omly one reliable
means of signalling—the radio. The rest
of the army would not miss the radio
very much in actual combat, as they
have many other means of communicat-
|ing. But the aircraft must depend on

i Contiaued on Page 25

‘mall cart or trailer which can be drawn ¥
tong by an anto truck. Im, and on this, 1¥= >~
' mounted everything needed to insure ;
| e success of a radio station. The cart :
vll be drawn by an auto or it may be \
halled by a few men. When it gets to \
s destination, some of the men will
Wt up the antenna, (Fig 4) others will
Lsall the counterpoise or ground wires,
viile the operator opems up the radio
‘¢ and gets it ready. The whole pro-
=% usually takes enly twenty minutes.
Reliabjlity is assured by using simple
| Tgemerative circuits for receiving, and
olproof transmitting circuits. Omly
4 many controls as are absolutely nee-
*8ry are provided with dials. Al-
though it is o very simple matter to
"un one of these sets, the operator bas
| lhe satisfaction of kmowing that it is
absolutely reliable.

Parked in a2 Pond

The ruggedness of army sets is well-

known. These radios have to go through Fig. 4. This Aerial is Set Up and Working, Complete, in 20 Minutes

PR T - .,
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Taking Radio South for Summer

Pointers on Kind of

Set to Take With You

By R. A. LUNDQUIST, Chief, Electrical Division, Department of

Commerce, Washington

HAT kind of radio set is best in a!pernture and moist air. Here are a few

hot e¢limatet This interesting | facts which were observed on this trip,
question may be partly answered by the |which has just been eompleted.
experiencé I had while studying elee- | While there is a steadily growing in-
trical conditions in Venezuela, North|terest in radio in the Latin-American
Colombia, Panama, Costa Rica, Nica-|countries I have just visited, there is
ragua, Salvador, Guatemaln and Mexico. |as yet no great development.
Conditions are severe in these countries No One Allowed to Listen
owing to the combination of high tem-| 5 Venezuela the Governmental re-

Jan Weber, the leader of the Lakewood Farm Enseml_:le, which
broadcasts an hour’s concert every Sunday evening, stariing at ten
o’clock, through WJZ.

| strietions in foree make impossible the
nse even of receiving sets. While per-
mission to exploit radio in that country
has been granted to a local group, no

open up the market, though various
plans are umder contemplation. How-
ever, even thongh the free use of radio
may be permitted in Venezuela, it must
be remembered that the population of
the country is not great and that only
A moderate percentage of the total can
be regarded as prospective users of
radio equipment.

A few sets are found in Colombis,
but in most cases they are owmed by
Americans or Europeans. Stations in
Mexico, Cuba, Porto Rico and the United
States are picked up with only mederate
success, as static interference is present
over a good part of the year.

Sunning OQut Static

It may be remarked . here that mr
study of conditions in Colombia indi-
cates that at least part of the so-called
static interferemce met wus due to set
noises, and to lenkage resulting from
poor maintenance of electric wires of the
distribution lines of light and power
companies. Absorbed moisture is um-
doubtedly the cause of some of the
trouble encountered, especinlly where
high plate voltages are used. As proot
of this, T was told by an electrical en-
gineer in a Colombian city that a popu
lar priced set owned by him gave quite
good results only after he made a prac
tice of sunning it daily in order to keep
down the moisture. The humidity i
|often nggravated by the prevalence of
{dust in some localities.

In the Central American Republict
visited, the most active radio interest
wns encountered in Costa Rica, Salvador

Continued on Page 19

|definite steps have yei been taken to |



Jox~e 15, 1925

RADIO PROGRESS

17

Talking to MacMillan at 20 Meters

Here Is a Transmitter Which

Has

0 you like a one-sided conversation?

You remember the old story of the
zan with the telephome receiver glued
‘o his ear for ten minutes, without his
wring 8 word. His friends decided that
12 must be “talking” to his wife.

There have been various receivers de-
«ribed in the radio publications, which:
#ill pick up the high speed vibrations of
500G kilocycles per second (twenty
nelers). If you use such a receiver you
sl be able to listen in to get the Mac-
Millian expedition to the North Pole
‘ben they send at this high frequency.
Very likely some of your friends also are
wilding sueh a receiving set. However,
it is & lot more fun if you ean talk back
ind forth to them instead of having to
nait for MacMillan before being able to
IS¢ ¥Our recediver.

Doesn’t Have to be Quiet

Here is & sending set whieh will put |
out waves at this Ligh speed. It will
work even when using n 201-A tube for
ing, although, of course, the range
will be small. Don't forget, however,
tht to do uny sending at all, you must
ia%¢ a government license. Sueh a li-
‘e does mot cost anything, but to get
' You must be able to read code at a
moderate rate of speed. Ome great ad-
"itage of such a high frequency send-
ing outfit is that you are not obliged to|

owerve the “quiet” hours.
f vou have ever done any transmitt-
¢ you will kpow that up until late in

No Silent

By VANCE

may have very poor selectivity. That ia
why the government does not require si-
lent hours with such a sender. This is,
of course, a great advantage when you
wish to talk to your friends during the
eurlier part of the evening.

7 AERIAL
Sl

|meter vibratlon at 1,500 ke.

Hours

Since the
frequency is ten times and the losses go
as the square, that shows that we shall
waate 10 x 10 or 100 times as much
energy in eddy currents as we did with
the slower wave.

A
G%s :

AmPS
RaTe
Yoi1s

L afe]efolefap—

the evening no amateur is allowed to|Fig. 1. This Sending Station Hook-up Reaches 15000 K.C. (20 Meters).
Only One Tube is Required

*od out code at around the ordinary.
wave speeds of 1,500 ke. (200 meters).
This is so that broadcast listeners, who
w:.mt, to pick up ordinary entertainment,
will not be interfered with by code even
though their receiving sets may not be
¥ery sharply tuned. However, for such |

Eddy Currents as Square

Sending at such a high vibration speedl

will require precautions not needed with
ordinary waves. Eddy current losses
increase as the square of the frequency.

high vibrations as we are here consider- | A 20-meter wave with its 15,000 kilo-

ing no sound will be caused in a broad- |
cast receiving set even though the tatter

cycles per second has a frequency just
ten times as great as a two hundred

When you drop a tenmis ball on the
ground it compresses the rubber at the
instant it lands. Then the ball springs
ot sgain to its original shape, owing
to the elasticity of the rubber and the
air inside the ball. But the force which
it gives out is mot quite as grent as that
which was absorbed in compressing the
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rubber, and for that reason the ball does| In huilding the frame work and cabi-
not rise quite as high on the rebound as{net to hold the parts, it is well to treat
its first position, This effect of giving|the wood with parafin. A hard wood
out less energy than it absorbs is called [should be used which has heen well sen-
“hysteresis.” The same thing oceurs in ulsoned. After the pieces are cut to size
diclectric or piece of insulation, and it{dry them out slowly in an oven for
has the same effect as in the rubberseveral hours. The tempernture of the
ball. Each time a voltage is impressed |oven should be around 220 or 240 Fah-
on it, it absorbs a small charge of elec- |renheit, if you have a thermometer. The
tricity which is given out again when | temiperature should not run much higher
the current reverses. But the energy than this point or else the wood may be
given out always lacks a small part of damaged. A lower degree of heat will
the amount which was put in it. do no harm, but will necessitate con-

| siderable longer time to drive out all

| moisture.

| After the drying treatment, the wood
showld be immediately plunged into a
bath of boiling parafin. When the wood
has taken up all that it will held, which

= will usually be inside half or three quar-
4;'“\ ters of an hour, it may be removed and
"4' §| (allowed to cool. Such n treatment re-
iy A duces hysterses losses to practically zero
\\.::__‘”/6 |even at 15,000 ke.
A One-Tube Hook-up

The hook-up is shown in Fig. 1. No-
tice that only a single tube is needed.
As alrendy explained, this may even be
a 201-A tube with 120 volts on the plate.
| If your correspondents are in the same
town that will be all that is necessary,
|but if you wish to reach out some dis-

sending tube,
| Condensers A, C, D, and E, have each
a maximum value of 00025 mfd, eapac-
ity. They must be well insulated so they
can stand the plate voltage. Unit C is
the grid condenser and if desirable may
be made non-adjustable.

about half, but if you prefer a single
condenser with half the number of
plates, it will do just as well and with
prohably lower losses than the combina-
tion. Condenser B is non-adjustable and
has a eapacity of .001 mfd. A mica in-
sulated unit will be just the thing.

Fig. 2. Side View of Set. This is Very
Compact. |
{

Particular Care is Needed

It is easy to see that if you compress
a tennis bnll and lose a little energy :
ten times, you will waste a lot more than Sizes of the Coils
if you do it only once. In this way the| The two coils, G and H, consist of
losses in the insulation increase with the |five turns each of edgewise wound high
frequency of vibration. Since the losses | frequency cable. The kind consisting of
both in conductors from eddy currents|a great many small enameled fine wires
and in insulators from hysteresis are|is best. The coils themselves are about
greatly magnified by this big increase in|aix inches in dinmeter and are supported
the speed of vibration, it stands to renson | on glass zods, as shown in Fig. 2. The
that you will need particular care in as- | five turn coils are right for 15,000 ke.
sembling this set to use only the best| {20 meters), while twelve turns should

7,600 ke. (40 meters). A single layer
of choke, one inch in diameter, and four
inches long, is shown at F. This is to
be wound full of No. 24 dec. wire.

I and J are resistances. The grid leak

I should be about 10,000 ohms. The
ing upon what style of tube set used.
tube will need a two-ohm

a  power
rheostat.

course this mumber may be reduced if
you desire. The most important ome is
the ammeter in the aerial line. This
must be AC instrument reading about
one ampere at full scale. It is needed
in making the adjustment for the great:
est output. The other three meters are
all direct current instruments. The volt-
meter labelled “filument volts” is used to

’long the life of the tube.

keep a constant pressure and so pro-
The plate
voltmeter and plate ammeter are con-
venient in making sure that the “B°
battery is working correctly. These
meters are all plainly seen in Fig. 3.

Tracing Qut the Waves

D and E being|
in series reduce the effective capncity t°|grid is connected to the secondary coil H

be used on each coil when sending at

low loss parts.
1

The filument is lighted from the “Af"
battery and adjusted by rheostat J unt

tance it will be well to get a 5.watt|the pressurcs, as shown on the volt-

meter, is equal to the rating of the tube
Plate current is fed from the “B” bat
tery through the choke coil F to the
plate. The megative side of the “B*
returns to the filament only when the
sending key ia depressed. This estah-
lishes current through the plate. The

through grid condenser C nnd tuning
condensers D and E.

The set is made to oscillate through
the feedback nction of primary coil G
and secondary H. Notice that G is in
the output or plate circuit through ¢on-
denser B. The oscillations from the out-
put are fed back to the secondary H,
where they are impressed on the input
or grid cireuit. Choke coil F is meeded
to prevent the high frequency oscilla
tions from being short circuited back
through coil G.

Making Dots and Dashes

Notice that the sending key must
make the circuit before current from the
“B” battery can flow back to the fila-

o

rheostat J will have a resistance depend- |

The 201-A tube requires six ochms, while |

Four meters are shown, although of ‘

The way the hook-up works is this: '

|
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ment. When this key is up, it inter-
rupta the circuit, and so ne plate emergy
can pass. It is only with this key down
that the set can oscillate. By working
this key up and down, the aerial oscilla-
tions are started and stopped, and in
this way the dot and dash code message
s put on the nir.

In operating this set coils G and H are
mpaced about a foot apart. The closer
iber are together the stronger is the
fredback action and se nlso the oscilla-
tion, but the same time, unfortunately,
the broader is the resulting tuning. Con-
densers A and D are set to about the
ame value, which must be a Jow one
for this high speed wave. Condenser
E is then wvaried while watching the
wrial ammeter. This will read a maxi-
mim at the right setting of A. The
mid condenser C may be varied to secure
table operations.  After that it need
wrer be ehanged. To adjust the wave
speed condensers A and B may be
ctanged up and down the low values of
aapacity, of course, giving the high speed
of vibration or short wave lengths.

(mee these have been set to give the!rese to date.

right wave they may be logged and|of radic parts and sets in the larger
hrought back to the same place again |centers; in Mexico City there appear to
at any future time. be almost a3 many radio stores as there

This is such n simple sending set that are in an American city of equal sire.
It is easily built and is quite portable [Of course, n great many erystal sets have
This, together with the absence of quict|b:en sold. Qutside of the larger cities,
houre, as already explalned, mnkes it a |[there are a consideruble number of multi-
good one for a broadeast listener toltube sets at mines and ranches, and ap-
build if he is anxious to break into the | parently these ure readily pieking up
wireless telegraph game. { American stations with little difficulty,
|though statie is more or less prevalent.

Considering the situntion as a whole,
American manufacturers are getting the
bulk of the business. The only foreign
sets or parts scen to any extent were
German and these were very few in num-
ber compared to the American products
offered.

Giving U. S. a Black Eye

TAKING RADIO SOUTH
Continued from Page 16

and Guatemaln. In those countries
radio sets and parts were displayed by
s few dealers and there is talk of local
broadeasting being initiated in Costa
Riea and in Salvador. In considering
the gituation here, it must be borme in Naturally, sets using three or more
mind that the nomber of people who|, .. .o necessary for proper reeep-
lLave the mecessnry purchasing power to| ... i most of this Latin American
ennble them to buy radio sets is ReCYS” | yorritory,
sarily limited. snle, manufacturers should be eareful
Ranches Relish Radio {not to be over-optimistic as to the re-

Of nll ‘the countries visited, Mexico|sults obtainable, One or two American
hias, of course, made the greatest prog- | radio houses have given our people a
There is an active sale | bad name by advertising radie scts with

and in offering such radios for

= -
» tae
- -
. .
4 tr)
5 =3
L =

ia all right to say what a set has done
in the United States but it is unother
'thing to say what it ean do somewhere
elge, especially in sections that are sub-

“guaranteed” reception of distant sta-

tions, not substantinted by results. It
ANT AM.

'ject to such static interference and local

sereening as are these Latin Ameriean
| Fegions.

Another point that should be empha-
sized is that Ameriean radio manufne-

turers should pay more attention to the

gt

insulution of sets poing into hot coun-
tries. Jt must be remembered that dis.
tant stations in the United States are
picked up usually in the winter time
when homes are heated and insulation
is kept dry without any attention on

the part of the operator.
Boiled in Paraffine
Strange to say, in the tropics they do
not use stoves for heating, and a small
| amount of meisture nbsorhed by the in-

9)

. - FILVM:

-,

PL. AM.

| sulation of a set remains and lowers
ita efficiency very considerably. There
was complaint in  one or two
cazeg, that the terminals of American
|sets were so close together that there

»

EEEV M

Fig. 3, Front View. One.quarter Way Down Are the Coils, Supported on
Three Glass Rods.

{was considerable lenkage of current be-

ltween battery terminals under operating

conditions. The moral of these results
Continued on Page 22
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How to be Happy and

Life of a Studio Director \
at Station KYW, Chicago

By WILSON WETHERBEE, Director of KYW

T isn’t the fashion any more for the|stock tieker and filled with more mo-
-/ pared for him, but broadeasting stu-

young chap in his teens to long to be | ments of anxiety than there are parn

Broadcast

| what he bas to say is pretty well pre-

a movie hero. Instead, he now ecasts|sites in Paris. The unnouncer is, pro- | dios, regardless of how well regulated,

his eyes longingly on the broadcasting|fessionally at least, a gentleman with

-| have their wild moments. It is during

studio in the hope of becoming n stu- | out moods other than those dictated by | these instants that the announcer, who

“Sen” Kaney Plays the Uke and Piccolo—Has a Snappy Style.

dio director. But this is not always as|the program material to which e must
ensy a job as it looks. [ give voice while he is on iuty.

The daily life of a mdio unnouncerl Jump from 15th Story
is stendy by jerks, us caprieious as a

probably wishes he could leap from the
fifteenth story, must remuin ralm snd
unruffted. Just as o finished sctor has
stage presence, the trained radio in-
nouncer has microphone presence—or st
least he should have.

Westinghouse Station KYW at Chic-
Ago has many announcers. Among these
men who tell you what will take place

o, . — —

|mext is Logan (“Steve”) Trumbul,

chief announcer, Sen Kaney, Eddie Bor

{to present a program to the public, but

roif, Edwin Harper and Fred Hill All

'of these men are thoroughly trained in

the fundamentals of good announcing.
They have handled radio “jobs” of all |
kinds and descriptions from a smoothly
running clussieal concert to the broad-
casting of a play directly from the stage
of a theatre. Each of them kmows ho#

occasionally an attack of the well
known “heebie jeebies” (apologies tO
Spark Plug) will saunter aleng and I:ﬂm
an otherwise perfectly good dispoaition.
The listening world, of coarse, know!
nothing about this. As I have said, the
radic onnouncer is a man without
moods, at least moods which his au-
dience can detect. The trained announcer
is the Pollyanna of the air, a person 3
fully in commnnd of his emotions a3 the
ancient and illustrious stoics.
Want to Talk to Motorman

Now, in the ordinary course of broad-
casting, the programs are prepared by
the booking manager and given ovelr to
the studio manager for presentation.
Artists nre expected to confer with the
studio manager and if there nre chunges
to be made the mannger in turn cof-
veys the information to the anmouncel
Efforts are made constantly to impresd
this system in the minds of artists. Oc-

Of course, in the majority of instances,castonally, however, there are entertain-
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ers who feel they should confer directly |
with the announcer, and failing to reach
him, many feel slighted, just as they de
because they can’t talk to the motor-
man of & street car. Probably they!
lave already given the information to!
the studio manager who hus taken it at
opee to the anpnouncer. Also, it is prob—l
able that they have been told they must |
ot talk to the announcer.

Poasibly the studio manager is called
mtside for a moment. Some radio en-
tertainers seem to believe that oppor-
waity knocks only once if at all, and as
won 28 the studic manager has disap-
reared they head for the microphone.
Customarily, they cloose a moment|
sten the announcer is talking over the
ur., This, of course, is no obstacle in
‘heir paths. The chances are that Aunt
“ophia in Maine is listening and the
irtiat desires this valuable bit of infor-
nation released by the announcer. The
eatertainer leans over the announcers
desk and imparts the “dope” to him.
The microphone is open, of course, with
the result that it is not necessary for
ithe announcer to tell the story later, for |
it has already gone out, annonnced by
no less person than the artist himaelf
and blended probably with the words
uttered by the man at the mlerophone.
The anmouncer’s faverite color at that
moment i3 a deep red, but he mcrely
closea the microphone and in his sweet-
est tones asks, “Did you wish to speak
to me?”

|
|

Most of KYW’s announcers can do|
tome kind of n stunt in an orchestra, as
0 the station’s studio managers and
siher members of its personnel. There are
limes, of course, in the life of every
station when persons booked to appear
on & program fail to arrive. The show
must go on, for continuity of service is
the byword of all radio men from dir-

from wings. He added that the listen-|was stricken with an attack of radie
ars would have to lend an ear while he “stage-fright,” but he knew some kind
crooned a few tunes on the ukelele. lof a program had to be relensed und

Next he dragged the unwilling Mr. (a0 he went nhead. The success with
Fall (Fig. 2) to the microphone and | which the program met, resulted ln.ter
made him sing while he (Kaney) played in the afterncon frolies, which KYwW
the piano accompaniment. In about ten releases on Tuesduy and Thuraday
minutes Morgan E. Eastmuan, musicul|afterncons of each week. This pro-
director of KYW sauntered in. He was|gram which Kaney, Fall, Eastman and

tctors to announcers. I shall never for-
et the first time KYW was without a
program.  Eight o%clock arrived and
there was not an artist in the studio.
Sen Kaney (Fig. 1) was at the miero-
phone and Harcld Fall, assistant diree-
tor of the statiom, then serving in the
“apacity of manager of the Edison slu-
dio, was also on duty, Sen opened the
microphone, made his opening anuounce- |
ment and then told the world some-
thing to the effect that the studio was
#s free from artists s a battleship is

Fig. 2. Shorty Fall, the Assistant Director, is the Original Football An-

nouncer.

prevailed upon to give a few readings.|Mintz produced was the first spontanc-
Later, the now famous “Herbie” Mintz ous bit of broadeasting done, und al-
came up the studio to zee Fall. He too, though it cost probably ten yenrs of
was pressed into service. The four men |Kaney’s life, (notice how old and weorn
whose names are now well known to he looks in our photograph,) it resulted

radio fans gave an hour's program which
brought more than 100 telegrams, scores
of letters and no end of telephone-calls
to the station. Kaney confessed that he

in the development of an new kind of
iradio entertninment.
Announcing End of the World
All in all, the life of a radio announ-
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“Shorty” Fall, nssistant director of the
station and A. W. “Sen” Knney, ome
of the station’s pioneer announcers,
etarted this stunt.

cer, is an excellent training school for.f
the development of the poise and con-
trol required by lion tamers and steeple
jacks. It is entirely within the realm
of possibility that an announcer upon Trying Out New Stunts

receiving a bit of press copy to the effect | In radio’s repertoire will be found
that the world was coming to an end in |practically all types of entertainment.
ten minutes, would eslmly open the | Music and song have predominated with
microphone and tell the world about it.[the most wonderfu! applause possible

Wilson Wetherbee—the Author of T his Story. He Looked Sad When We
Insisted on His Portrait,

while in the back of his mind he'd be|by listeners-in. Within a comparatively
wondering if he would be assigned to|sliort time after radio’s advent, plays
announce that long expected event, and|were broadcast from the stage, loot-
it did not occur as stated whether he[ball games nnd other sports were put
would have to supply something else|on the ether directly from the field, and
just as good on the spur of the moment.|so on—while with the passing of time,
The minstrels of the air recently |other things are tried out.
splurged into prominence at Westing-| Thus, rndioland is being introduced to
house Station KYW, when Harold A.|another feature—the minstrels are now

on the ether. The ides was brought
by “Seoop” Wetherbee, (Fig. 3) director
of KYW, at one of the meeting, ani
as the scheme seemed ripe with pos.
bilities of becoming popular with the
fans. Shorty and Sen started tbe
wheels rolling about two months ag,
in an outburst of &neient jokes and wit-
ticisms, resulting in an influx of tele-
phone cells and letters acknowledging |
the fun that was being handed oot |

11:00 p. m., or shortly thereafter, KYW, |
from the Hearst Square studic of the
Cliicago Evening American, bas broal-
cast Shorty’s and Sen’s minstrel show,
|alwnys coming out with a fusilade of
jokes that would tickle all listeners, 2nd

songs.

TAKING RADIO SOUTH
Continued from Page 19

’is this: Insulation on your set has to
| be moisture prooi. Any wood which
comes in contaet with wires or connet-
tions should be first boiled in paraffine.
Fibre insulation is not at all satisfac-
tory. Hard rubber is cxcellent and &0
is bakelite if it is a good grade. Even
with the best imsulation, however, there
is apt to be a slight film of moisture
| whiel collects on the surface. That is
| why the creepage distance between wires
and current carrying parts should be
made fairly large. Do not bring your
“B” battery positive lends eloser thin
an ineh or two as measured along any
surface. A separation even wider than
this will do no harm.

Getting back to conditions in the trop-
ics, it was found that American broad-
casting stations nre picked up through:

out all these republics and programs are
mueh enjoyed as a rule. though there
wag some complaint regarding the selec-
tion of music. On the other hand, i
aeveral cases radio fams who had selec-
tive long range sets and were able 10
choose betweem Ameriean stations, com:
mented favorably om this point, saying
that they were surprised to note the
quality of music received from small
towns where the programs were EivéD
by local talent. This was especisl’
true of the Middle Western States which
are apparently in some sections picked
up more readily than are those in the
East or far West.

Thereafter, each Thursday evening, st }

polishing the met with a2 few timely |

|
|
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Using Both Ears for Receiving

Experiments Show Why Even Best

Loud

DO you remember the story of the
wonderful artist of ancient Greece?
He painted a picture of a curtain, which
vas 50 realistic that ell those who saw
it asked him to pull aside the curtain
ind let them see the picture. But mo
we could amccuse any loud speaker of
sg so true to nature that it was
mistaken for the original tone.

Just why is it that this is the cause?
0f course, with the eheap horns, there
is considerable distortion of the sound

3 near obect

R e = Sapt b

—

Fig. 1. How We Are Able to

waves as they come out from the throat.
Zometimes it is the fault of the dia-
phregm and often it is the shape of the
horn itself, which i3 wrong. But after
vears of experimenting many of the
more progressive companies have elimi-
naled there troubles. 1f you take a
phonograph rtecord of the sound waves
s they emerge from the speaker and
compare them with a similar record
whith has been taken of the original air
vibrations, they will be found prac-
tieally to coincide.

Whistle from All Directions

In such a case the big reason why a
band does mot sound natural is that the

whole vibration comes from a single

point, instead of =pread out over an
eatire stage. As a result of this, our
ears have no sense of direction as re-
gards the various pieces. This sense of
direction has only Tecently been under-
stood. When we look at a certain ob-
ject we can tell its direetion, because
our eyes must point exnetly at the thing
%& gee. When it comes to hearing,
however, the ease is quite different.
When 2 whistle blows a mile away we
can fsce in any direction and hear it
equally well.

Speakers Don’t Sound Real

By OLIVER D. ARNOLD

And yet any person with normal hear-
ing is able to tell right away that the
sound of the whistle came from (say)
the east. He may not know within e
point or two of the compass, just where
it started, but he can ot least get a pretty
general idea of whieh way the sound
came from. This has recently been in-
vestigated and it is discovered that it
is the difference in action between the
two ears which is mostly responsible for
this sense of sound direction.

eyes look at a distani object they point
in the same direction nlong practically
parallel lines. On the other hand, when
looking at something nearby they turn
in at quite an angle. To notice how
strong this effect is, get a friend to
|wateh his own hand as he moves it op
close to his mose. You will see his eye-
balls turn in very strongly as his hand
gets closer and oloser to his face.
Through untold centuries our brains
have been able to interpret this point-
ing of our eye balls in terms of dis-
tance.

distarrt object

See Th at a Thing is Near to Us. red

red qioss
heve . bilre

A
Try This Yourself ]

The idea is very mueh like that which
governs the use of our two eyes. When |
you look at any nearby object you can|
estimate fairly elosely how far it is|
away,—that is, if you use both eyes.
To show how necessary it is that we em-
ploy both try this cxperiment. Get a
friend to hold n pencil in his band with
the point straight up in the air. Then

g
/
e
blue 9/a55 2

apparent
near object

Fig. 3. Principle on Which Fig. 2
Works.

Guessing the Airplane

close one eye and extending your fore-
finger, try to bring it straight down on
the point of his peneil. You will find
that you cannot hit the point once in
three times. When you open the other
eye you will find, you can touch it every
time.

ir'&---.-—-_-—..——#rgv‘al
A H] 3 /
b r?“\ don 0o 7
Wl G f ;
e oy e i e
i iy | e o
——— 1. ks
— e 0 DL b
s - il _-"'r X
1

Fig. 2. A Picture Like This Makes
Near Objects Stand Out.

This is called the “stercoscopic” effect.
It is explained in Fig. 1. When both

Of course, the objects have to be rea-
sonably elose to get this result. It per-
sists up to 100 feet or so. Beyond that
distance the line of sight of the two
eyes is so nearly parallel that we eannot
make use of it. Just estimate the dis-
tance to an airplane when it is flying
{far overhead and get someone else to
make a similar guess. As likely as not
the figures will vary as much as two
to one {(and both be way off).

This sterecscopic effect is made use of
in picturea which are printed to make
nearby objects stand out im their true
perspective, Indeed, movie films have
recentty been exhibited with the same
construction. When viewing such a
movie, on seeing a baseball thrown to-
wards the camern it becomes so realis-
tic that the whole audience gasp and
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many will instizctively dodge im their | lap (as in the dry cell) the lines looklt]nese lines for some time. In an artick

seats. |bleek in both red and blue lenses. [in the “Electrical World” for April &
Printed g TREL tadt P | The Lines Stand Qut 1925, he publishes the main reasor i

Such a picture is shown in Fig. 2.| When these glasses are worn and Fig. this directional aetion fﬂr_wﬂnd!- of
This represents n rudio set resting on |2 is observed, the effect on the eyes will| ©¥T®& you know that noises do oot
the front of a table with o dry cell at be as shown in Fig. 3. The red line on|{2vel instantaneously. It takes abox
the rear. As actually printed, this the sheet of paper looks just lke the five seconds for sound to dravel a wil
should be shown in colors, The dotted | background by the left eye looking Your left - ls nearer the saxaphone
line is printed in red while the bhroken |through the red glass. The hlue line,,um" your right and as a result b

however, is seen by the left eye at B. o right eor
[ : ; :
Slmilarly the right eye notices the red Py -, o

Y L(: ; ne e
line at R. The observer is looking at I"": 4 A \\._ ,f [ il
both lines at the same time und the T ""‘._ ’.'f.‘ T "_.'- ‘] b—_

turn in slightl he | A QIR - 1

eyes turn in slightly and merge the| [ a3 \\_'yf.- L/

image together as received by the brain.
Since the two eyes turn in toward the Saxophone
point A immediately the brain thinks N Jed P TN bl ”
that the eyes are looking at a nearby ’,{/ ‘._\é _!‘p’ E ,ql,"ri..‘\ ,r
object instead of back at the sheet of | ——ip—A 3 —if s

|paper. If points R and B had been, S/ %% if v il il

1

ok 4 it 1
separated still farther apart wyou can| W/ N R
|easily sece that point A would have ap- Violin
peared much nearer the eyes than it now gjy s A Difference in Tuning Gives
does, Us Direction.

When these glasses are used to look | h
at Fig. 2 the front of the radio set tones strike it an instant ahead of line

Fig. 4. We Can Hear That Sax is at (since red and blue are far apart) will|Of course, the difference in the tiving it
Left, Violin at Right. la.ppenr to atand right out from the ¥ery slight, indeed, only a small Fraction

|paper, while the dry cell in the rear °f 8 second, but it is enough for your
|will seem to be in the distance since hearing mechanism to tell that the sound

line is supposed to be blue. Where red

and blue overlap they make a dark color h
. - left.
resembling 'Wadk. } Unildestans CHRTN the eyes were nearly parallel when came from the le

are using dotted lines only to illustrate |theY loked ut it. It is a similar prin-|  One Ear Hears Before Mate

what the colors would be if this maga- c'ple,Wh'Ch ]"“f bee'n found to obtain n | Fig. 5, makes this plainer. Suppose
zine had been printed on a color press.llomung the direction of sound. both instruments are sounding the same
In the actual picture the lines ure not This is Wrong Explanation note, which muy be middle . Then the
broken, but are full and of the proper| Fig. 4 shows a man in the audience vibration per second of each will be
tint. Looking eclosely at Fig. 2 you|listening to an orchestra. Only the|identical—256 ecycles per second. Ti_lf
will see that the dotted and broken | saxophone and violin are shown but the (wave as heard by the left hand car 1t
lines at the front of the set are spaced |other instruments fill in between them. shown as a dotted line, while the right
some distance apart. At the back of |The sound from the sax satrikes both|ear is noted by the broken line. When
the set the lines are much closer #o- |ears and the same is true of the violin. | listening to the saxophene notice that
gether, and in the dry eell which stands | Yet the listener, even with his eyes shut, lthe vibration as heard starts an instant
some distance to the rear, the dotted and [is able to tell that the saxaphone lies|sooner at the left tham at the nrght,
broken lines overlap so that they ap-|at the left and the strings at the right. and keeps up this advantage all slong
pear to be continuous. How does he know? It used to be!That is how we know that this instru
To view such a picture the observer!thought that it was because the nearer | ment is on its side of the hall The
is given a pair of colored glasses. Omecar picked up the noise a little bit|violin, on the otlier hand, gives the start
of the lenses is red and the other one|louder than the farther ome. This is|to the might ear and so reveals its loe:
blue, corresponding to the colors of the not true, however, as cnn be easily|tion. -
picture. When looked at through s red |shown. Just stick a little abeorbent| With the Doolittle system of radio
glass a red line on white does not show [eotton in your right ear. 1f Lhis ex-|broadcasting this effect is sent out o0
since both return a red color to the eye. planation were correct then since theleft [the air in the following mapner:
But when observed through the blue|ear now henrs everything louder than| Instead of a single unit two micfo
glass, altho the white background ap- |the right, then all the sonnds would |plones are used which are placed & short
pears blue, the red line (since it has no|appear to you to come from the left. 'distance apart. Each has its own _“P"
blue rays in it) and does not reflect light | You will find that this is not the case|rato sending set as shown in Fig- é.
at all—in other words it looks black. The [and therefore such an explanation is| They hnth are comnected, however te
red lines, then, show up in the bluenot true. the same serial. Our disgram sho¥s
glass and the blue lines in the red glass.l Professor F. M. Doolittle, of Yale Uni- | them in parallel although series cob
Where both come together and over-lverait_v, has been experimenting along | nection is just as satisfactory. The tw0
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senders are adjusted for different fre- |transmitting waves. As heard in the the like could be made common to both

quencies or wave lengthe eo that they |phones each half is connected to its sets with corresponding saving.

an both be running at the same time |respective set. In this way we hear in| ,

without interfering with each other ourpolceft ear just what was picked by Foolmlg Loun TroL Sl i
How Two Waves Compare the left hand microphone in the studio| An interesting fact about this kind

and similarly with the right. |of reception is the following: If the

phones are reversed so that the mike

on the left makes musie for the right
It is surprising what a big difference | hand head phone and viea versa, then
such a method of receiving works in|the saxophone, which tcally was on the

The waves they send out in their nudie
irqueney characteristics resemble those You Will Hear Big Difference
already deseribed in Fig. 5. The music
siich is played by an instrument direct-

the appreciation of the music. If you |left of the stage, appears to be on the

5@% have even seen n stereoscopic picture (ae right, and the same kind of change

‘ jnst described} you will realize what a|takes place with the violin. This shows

Py =lore wonderful difference there is between itl*that there is a real directional effect

yo! @@lgl = and an ordinary photograph. And t.he‘nnd not that it is just guess work In
o9 °'7 equioment | ST thing applies to the change from |these results.

Acrophones S ordinary broadeasting to this binaurall pyee L1ols seheme is worth knowing

O-O ?ﬁe! | (two-ear) aystem. about mot so much from the practical

& 8| e% | You get an idea of depth and space | 1,0 \which it is likely to attain in the
rather than just a flat reproduction. very near future, as from the great

Fig 6. Both Mikes Use Same Send- |Of course, there is the disadvantage that - . . light it sheds on the way our
ing Aerial, two wave speeds (wave lengths) are cars work. It has pgenerally been

needed for euch sending. At the pres-

frin front of the two microphones (and | ent time the ether is already over-
' ;paced the same distance from each |crowded so the chanees of changing to
will bave waves which coincide, one | require two different waves is slim, Later
right on top of the other. In-jon it is probable that the number of
“mments to the left will have one|broadeasting stations will he sharply
tve slightly ahead of the other, while|curtailed. Then there ia a chance that

thought in the past that the phase or
difference in the timing of two waves
had nothing to do with the impression
made on our brains. Indeed it is true
that if o flute is accompanicd by a pianoe,
hoth having the same number of vibra-
tions per second, that it makes no dif-

ference in our enjoyment of the musie

whether the waves from the flute hape

pen to start when the vibration from

the piano is at a maximum or at the

- |zero point. But it is evident that our

i ’ 7 ‘ brains are uble to apprecinte more in
R

| the way of sound than we had thought
= X since they are able to catech and inter-
N g pret the infinitesimal part of the sec-
; ond required for sound to go the dia-
tanes from one ear to the other.
. p 1 [ -
- : " RADIO IN U. §. ARMY
' Continued from Page 15
| this, because it Is the only means the
to army headquarters by the radio tele-
phone. This is the greatest use of the

| airship has. ‘When an nirplane is over
\enemy lines, it can instantly report back

radio telephone in the army, as it is so
quiek. In the field, however, it is not as
Fig. 7. Two Sets Are Used, One to F eed Each Ear Phone. necurate ns wireless telegraph, and it is
o easy for the enemy to overhear the con-
¥ith those at the right, the order will|this development can be put in opera- | vergqtion.
be reversed. tion. There is the further troyble that | -
In order to pick up such o double or |the receiving set has to be made in Wired Wireless Perfected Here
“binaural” wave the hook-up shown in|duplicate. Cur diagram, Fig. 7, Bho“'ﬂl‘ The U. 8. Signal Corps has o large
Fig. 7 is needed. Two similar sets, |two entirely separate receivers. Naturally laboratory at Washington, where they
which may be of any standard make' this would not be required in a commer- aTe constantly experimenting with new
are used. One is tuned to one frequency |eial instrument, since cabinet, panel,|methods of radio communication. Re-
and the other to the other of the two|“A” amd “B” batteries, theostats and Continued on Page 26

ey R
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Fone Fun For Fans

Both Right

As a ship was leaving the harbor of

Athens a woman passenger approached

the captain and pointing to the distant

hills, asked: “What is that white stufl
on the hills, captain?”

“That is snow, madam,’” answered thr
captain.

“Is it really?” remarked the lady.
Feminine Honesty !thou.ght 8o, but a” gentleman just told

| me it was Greece.”—Exchange.

First Co-ed: “The cheek of that eon-|
ductor. He glared at me as if I hadn’t
paid my fare."” Conditions Perfect

Second Co-ed: “And what did you do?” /| Tramp: “Pardon me. sir, but have you

First Co-ed: “I glared right back as if | jeon a policeman round here 1"

I had.”—Yale Record. Polite Pedestrian: “No, I am sorry.”

Tramp: “Thank you. Now will you
Ikindly hand over your watech and
t”"—Builalo Bison.

The Right Answer

“Should wives be paid wages?” asked
A writer in a reeent article in a maga-
rine.

“Certainly!” says a married man of
our ncquiantance. “What do you think
I send my wife out to work for?”

—Judge.

Invaluable Assistance
Teacher: “Why do you always add up purse
|

wrong "’
Scholar: “I don’t know.” “Is your Packard friend coming to-
Tencher: “Does any one help you?!” |pipht Rose Mariet”
Scholar: “Yes, my father.” “No.”
Teacher: “What is he " ‘Dodge Brothers !”
Scholar: “A waiter.” “No, this is Willys-Knight.”

—Vikingen, Qslo. ~—Crosley Radio.

RADIO IN U. S. ARMY
Continued from Page 25

tions. This is the famous wired wire-
less, which Major-General Squier was
|responsible for. Although the results
cently, they perfected a means of send- | ,f $he army experiments cannot always
ing radio waves over wires so that there |be made public on account of military
will be no interferemce from other sta- |rensons, the experimenting as a whole
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BROADCASTING PIRATES AND
COWBOYS

On Saturday afternoon, June 14, the
Yule-Princeton baseball game was broad-
east from Princeton, N. J., through
WJZ. In addition to the baseball game,
the entire Alumni Reuanion Celebration
was described at length to the listening
nudience, This provided a most inter-
esting cvent, for it is the custom at
| Princeton for all the alumni of the uni-
versity to gather on the campus prior
to the baseball game, each class being
rigged out in some sort of freak garb.

One class was dressed as sailors, another
as pirates, another as cowboys and s
forth, and then, just as the game was
about to start, a parade was formed with
|the college band at its head, and the
{staid old “Grads” became beys again in
a pgrand old “Peerade” across-the field.
All this atmosphere and loral color was
deseribed to the listening audience by
the announcer, together with the excit-
ing moments of the baseball game which
followed next. Undoubtedly among the
radio audience that afternoon there were
large numbers of the alumni of “0ld
Nassau” who either through age, illness
lor business were unable to join “the
| boys” in a trip back to the Alma Mater.

s beneficial to radio.

| Another use of the radio in the army,
is the picking up of reports, time sig-
nals, press, and weather bureau dats.
These services are all” broadeast by spe-
cified stations which operate oo re-
linble schedules. Although the receiv
ing stations are few, they are important
because the artillery and aireraft wish
to know the weather, and the men like
[to henr the mews from bome. In time
of peace, at posts outside of the States,
the main use is to get the press reports
for home news.

The Quickest Way to Learn

Thus it is seen that the army has 8
vast radio machine which is on the job
continually and always ready, Anmyooe
who joins the signal corps to learn radio,
will learn far more than he could otber:
wise acquire and cun be of service to the
country if necessary.

Acknowledgments:  The photogr aphs
are loaned through the courtesy ©
Lieutenant J. Of. Heath, U. S. Signe!
Corps.
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i HOCKING THE FILAMENT
A hiament costs about $2.00 to
500, and the rest of the tube
sthrown in free. This is a good

| uy of looking at your vacuum
“hes, because it is always the
iment which gives out first and

makes you buy a new one.
e grid and plate do not deterio-
te and will stand any amount
use.
That is why it is a good thing
»e very careful of your fila-
ats and not treat them roughly.
eman stuff is not at all popu-
here. You see a great many
fierent directions in the radio
ress as to the best way of pro-
nging the life of this delicate
nrt. Of course the best way to

4 if you have a voltmeter (which

| an be bought for $1.00) is to

L sure that the rheostat is

ver turned up to a point where
tube gets more than its rated

oltage.

Recently one of the magaziners

| arried the warning never to turn
# the “A" battery current with
switch, but be sure to reduce it
owly by means of the rheostat,

that it was no longer very
g when the current was

lv cut off, However, this is

il wrong. It is not any advan-
2ge to the tube at ali to cut off
¢ “A” battery in any such way.
All the current through the fila-
nent does is to keep its heat up.
When it reaches the right tem-
rerature, it shoots off myriads of
fittle negative particles of elec-
iricity or electrons, and these
tarry the plate current through
the phones and “B” battery.
However, notice that it is the
temperature alone which shoots
the electrons. The current
through the filament has nothing

t

the wire to the same degree with
a gas flame it would work just

as well. Of course. this is not
practical, since it must work in
a vacuum.

We are now in a position to
see the effect of sudden switching.
If you have ever done any solder-
ing with an electric iron you will
know that after turning on the
current, a minute or so must
elapse before you can make the
solder flow. On the other hand,
when yvou switch off the electric-
ity the iron still stays hot for
long enough to finish a job. Here
again it is the temperature only
which does the business, and not
the current flowing through the
winding inside.

If you use a gas-heated iron
instead of one run by electricity,
the same effect is to be observed.
That is, there is quite a time lag
between the heat applied and the
temperature of the metal. The
same thing also occurs in a
vacuum tube filament. Of course,
here the effect is not nearly sc
great—it is only a half second or
so after turning on the rheostat
or switch until the tube is up to
full brillancy. When the switch is
turned off the metal cools again
in a half second or so.

However, this is like a year or
two to the electrons. Remember
that electricity flows 186,000 miles
per second—enough to run
around the equator seven times
in the tick of a clock. Then figure
out how long it will take for elec-
trons to jump from the filament
through the grid to the plate, a
distance of a half an inch.

In the half second it takes for
the filament to ccol down after
turning off the “A’ battery cur-
rent there is a procession of elec-

do with it Xf you could heat|

long enough to form a parade sev-
eral times around the earth. From
this you can see how ridiculous
it is to assume that you are doing
a thing very rapidly when it
comes to dealing with these
small bodies.

From this you can draw the
conclusion, which has been found
true in practice, that a switch to
control the “A” battery is a very
convenient piece of equipment
and has no bad effect at all on
the operation of the tube.

HOW TO SIGN OFF

There seem to be various ways
for a studio director to sign off.
It used to be “This is Station
XYZ, New York, signing off at
ten o'clock.” Now, however,
there are various changes which
have developed as radio has
grown.

In the first place, why is it that
a station signs off, anyway? The
only reason is so that the listener
will know who has been talking
to him. Unlike the colored mam-
my, who, when she received an
anonymous proposal over the
phone, said, “Yes, who is it?’, we
feel that we want to know who
is at the other end of the air,

The nearby stations are all fair-
ly familiar to the confirmed
broadcast listener, so when he
hears the call letters of any sta-
tion within a few hundred miles,
he knows what city it is, and so
the latter for him is unnecessary
in the call. When he is out for
distant stations, however, and
he hears a faint one from way
across the Continent he wants to
be sure that he pgot the letters
correctly. It is so easy to mistake
a “B” for a “P” or an “A” for a

trons streaming through the tube|“K.”
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When he thinks he has the let- [ing with them what a wonderful
ters he can look up the location|set they really have. This omis
in the call book, and if he finds|sion in such a case seems like
that it corresponds with the city. [carelessness.

he can be pretty sure that hel Even worse than that is the
heard correctly. If the two do|habit of some of the big broad-
not check, then he knows he must | casters of substituting some other

listen again for the call letters to words instead of the city. One
make sure where they are coming |big station for instance signs the
location. “New England.”

from. This

P

Keith McLeod, the Musical Director of Twin Stations WJZ-WJY.
Mcl.cod is a Westerner, coming from Denver, Colo, and is to-day
one of the most widely known pianists in the radio world, and is
responsible for a large portion of the musical programs broadcast
by the Twin Stations.

That is why there is a lot of | seems rather egotistical on the
complaint among radio fans about | part iof the directar. Further-
the habit of some of the stations more since in the call book the
in omitting the name of the city. |location is not given that way, it
Every five or ten minutes they is impossible for a Westerner to
give the letters, but no location. | verify the call. Recently another
The DX hounds, way across the class “B” station has started to
country from them, can not be give his address as “USA" fol-
sure that they got them straight.|lowing his call letters. The an-
and they certainly can not per-|nouncer must think that he is
suade their friends who are listen- | being picked up by Africa and

they are glad to know what coun
try he is in.

A few complaints from the au-
dience addressed to the studios
will make the directors realize
that they are giving their «call
|letters as a help to their listeners
and not to please themselves.

| When they appreciate this, they

{will call in a manner which
makes the station easy to locate.

BREEZE AND BILLOWS BROADCAST

A specially constructed microphane
‘housed under the furthermost point of
‘the Steel Pier, Atlantic City, directly
' over the surf of the Atlantic Ocean, will
'daily fill the air with the sounds of the
mighty waves as they crash apainst the
| shore. Tune your reccivers i WIP
IPhilndelphia, at 3:00 p. m and 8:45 p.
m., and listen to the cooling sovnds of
Atlantie City’s world-famed surf. A&
good radio receiver, a cooling drink and
the sound of Atlantic City's surf will
drop the tempernture of any ther
mometer.

GLOBE TROTTERS HAVING FINE
TIME

The party of radio fans that eet sail
from New York a short time ago on the
radio tour of the world, are having most
interesting times in the various ports
visited. This tour is being conducted
every Tuesday evening through Station
WJZ at ten o'clock, and consists of a
deseriptive talk of the port to be visit
and its environs with a setting of music
characteristic of the country.

PRIZE FOR SNAPPY NAME

A comparatively new feature,
Landny Musical Hour, broadeast
WJZ every Monduy evenming at 8530,
brings to the radio auvdience musical
talent of rare ability. There is nlso the
possibility of winning u first class radio
set if you are clever emough to suggest
a suitable name for the period of hr?ad-
casting. There will be five sets gIves
awny, representing $1,000.00, and thf
judges will be three prominent men &
the musical world and two of Si'fﬂ.llﬂr
position in the realm of udvertm!:g.
The name must be short and vet gIve
the full information regarding th
nature of the period and its Sponsors.

the
i)

e

Australia right along and that’-—
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Hard Rubber vs. Cardboard in Radio

What to Use for Spools in
Winding Your Own Coils

By W. STUART STANDIFORD, Youngstown, Ohio

DO you wind your own coilst There
is some andvantage in doing this ns
you get just what you want, and besides
it is fun to make your own couplers and
watiometers. The directions always tell

by & coating of paraffine wax or shellac
varnish, which in turn attracts nnd
holds dust. Hard rubber is an excellent
material for making radio set parts, but
on account of its being very difficult to
how many turms and what size of wire|cut and bend in its natural state, and
to use, but the spool or tube on which|alse from a lack of knowledge in han-
the wire is wound is usuzlly left to your !dling it, the amateurs have confined
imagination. themselves largely to wood or ecardboard.
In making up the radio set, the ques- Accounts for Poor Tuning
tion oceurs to many nmateur builders ps| Many amateurs prefer wooden vario-
to whether to use cardboard or rubber |meters and vario-couplers for their tun-
tubes as a foundntion for the windings.|ing instruments, bhut wooden roters, ete.,
They maturally desire to keep the ex- have their drawbacks, as there i apt

qualities as it does mot absorb moisture
and contalns no lamp black. After some
experimenting, the writer has found a
very easy and effective way to cut and
bend hard sheet Tubber, up to 14 inch
thick, by using the following methoeds.

Buy a sufficient quantity of smooth
sheet rubber of the desired thickness
from any reliable electrical supply or
radio dealer. Then lay it on a level sur-
face and mark an outline with a seriber
or other sharp instrument on the place
to be cut. Always allow your sheet to
be larger than necessary so as to leave

pnse of their receivers down te the|to be some moisture in the pores of the
lowest possible cost. While cardboard|wood, which is due to rapid drying, suf-
may bo used for sueh work, it is not|{ficient time not having been allowed to
nearly as effective from a wearing or|drive out all moisture from the pores.
insulation standpeint as hard rubber. |This is the reason why some variometers
The reason is that the broadeast current (are poor in tuning qualities ns con-
is of such a high frequency that nothing{trasted with others constructed of the
but 2 material having a high insulation |same substance.
strength ought to be used. Dependable Another trouble that {s sometimes met
insulation is n vital factor in radio con- |in the cheaper wooden and paste board
struction work because it has a direet|tubes ¥ the coloring matter. Most of
bearing upon the sensitivity and clear-|these are black, This shade is made
ness of both transmitting and receiving. |either with lamp black or with aniline
Why Cardboard is Wrong dyes, Lemp black is a cheap method of |
Hard rubber has great dielectric re- coloring, but it has the great disadvxm-'
vistance to the voltages and frequencies |tage that it is & form of pure carhon]
used in broadecasting reception, and this|and so is o fairly good conductor, As
gives greater clearness to the signals,|such it forms a partial short elrcuit for
than is the case when the instruments|the ceil which is wound over it.
are made out of cardboard. On this ae.| Even though the wire on top of it is
count, the very best factory made radio- insulated, the lamphlack still prevents
Phone sets have their variometers and |sharp tuning. You seeit lies all the way
variocouplers made out of phenol com-|round the tube like a single turn of wire
pounds Like bakelite or else hard rubber, |closed on itself. In this way it forms|
as their manufacturers desire their pro-|a single turn secondary and as it will
duet to give the best poasible resultsin absorb a fairly large amount of energy,]
Tegard to working efficiency. The great the only safe coloring material is one|
trouble with cardboard exists in the fact{which is absolutely non-condueting, like
that it is not only a fragile substance, the dyes. They may be employed with:
but aleo has g tendency toward moisture |cut any fenr of increasing the losses and |
dbsorption, thus causing an electricallreducing the selectivity.
leakage between the various instru- Avoiding the Lampblack
ments, Some of the tubes bought in 10c etores
The latter quality makes it necessary |hawe the nbove defects. Hard rubber,

to protect it against meisture in the air[on the other hand, is free from sueh

enough material for the finishing opera-

Fig. 1.

How to Bend Hard Rubber
Into a Perfect Cylinder

tions. Hard rubber can be cut with d
hack saw, but the latter process 1s slow
and tedious as compared with the
method of working by means of heat, as
used by the writer.

Cutting it with Scissors

Plunge your marked sheet into very
hot water (boiling is not too hot}, until
it geta soft like leather; them remove
quickly from the water and while it still
retaine the heat, quickly cut on the
mark with scissors or tinsmiths snips,
depending upon the rubber’s thickness as
to which one should be used. It will be
found that as it beeomes cooler, it will
take more force to do the cutting. 1f
any more trimming is to be done and
the rubber is too cold to cut easily, place
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it in hot water aganin for a few momenta,‘qevarnl times, depending upon the thick-[next comes 00, then 0, ¥, 1, 1%, &
and continue your work. ness of the cement, 80 as not to have |ending with 3, which is the coarsest. |
If you wish to have it flat for n panel,|any joint showing. There is o rubber|its surface is composed of ghss, u
put a plate of glass on a newapaper | composition putty on the market sold in|dust which may adhere to a panel
laid on your work-table, dip the rubher |automobile supply stores for repairing | variometer surface will not have uy;
into hot water again and place on the euts in tires, which proves to be ex-|cffect on the working of a st
glasy, then lay another sheet of glnas|eellent for joining the edges together, as| These abrasives are made into shen
over it, putting weights on its top to|it is & very thick substance. It is best:sf/, x 10% inches and are sold in harl
keep it perfectly flat until it is cold and [to tie your work tightly together with|ware stores at about 3¢ per sheet. Suxi:
hard. It will then be found to be straight [a string until either the cement or putty | papers are extensively used by all v

even though the cutting throws it out|has set. workers, so there will be no troubls «
of shape to a certain extent. | Polishing thke Panel Edges countered in huying it even in the smll
Making a Cylinder ! Polishing the edges of the hard rub-|er towns. The usc of this product wil

It is very casy to hend hard sheet rub- |ber. which has been cut to form, is a |enable any person to make a fine smoott
ber into eylinders of different diameters |poser for amateur set builders as they | finish on radio pnnel edges, when oil &
for making variometers, ete., by the nid|do not know how to get the edges of [ powdered pumice stone are used wiihil
of heat. The first thing needed is a their panels and coils to present as|to put the final polish on them.
wooden mandrel of the desired diameter [smooth a surface ns its sides, Therefore | Don’t Hold Paper in.Hand
which can be turned up on a lathe, or a|it is the usual practice among most radiol For our purpose we shall use numb:
rolling pin may be borrowed from the|novices to smooth the edges with a file | 00-grade (fine) tacked tightly on @
“kitchen mechanie,” but care should be(and let it go at that. This rather mars [square, wooden block; this will give v
tuken to get her comsent as she is apt|the appearance of the instruments. By |three working surfaces, which is th
to use it on your head if you take it most economical way to use it, as whe
surreptitiously. Having obtained it, | ome side wears out, all you have to &
measure the outside surface with the is to turn the block over on anothe
family’s tape measure and cut your ma- side; this also saves time. Don't hold s
terinl to the right lemgth. This will, of l l: sheet of this nbrasive in your hand anf
course, be three and 1/7 times the diu-l ¢ | expect to do level work on flat surfaces
meter of the wooden mandrel. The ex- ‘ ( ([l |as the pressure on your hand will ¢
act diameter does not matter much in . “ \f |uneven, thus making depressions whid
a radio coil, as you will notice, a8 some ALY will show in your finished work. Clam
authors eall for 214, some for 3 and ol the rubber in a vise between two thin
some 4-inch tUbes- From this ¥You can §CTING FinTo Ba Frico Org Ween DRY bunrda from AN orange box., which ean be

see an exact figure in not required. |Fig. 2. The Crack Between Edges is|obtained from any grocery store for the
Heat the rubber in hot water, place| Filled and Later Smoothed Flush, |asking. -
two wooden blocks on a smooth surface, Then run the sandpaper block Ing.',hﬂ‘vi
spacing them at such a distanee npartlthe following process almost amy novice |along the edge of rubber until it ©
80 as to be even with the edges of thelcnn obtain a fine polish on a panel’s|fnirly smooth. Wipe off all dust a_nd
rubber that requires bending. Put the edges that is cqual to any on the manu-|give the edges o coat of shellac varnish
hot sheet into position on hlocks and |factured article. and let it dry. This fills up all pores
quickly press the mandrel down on its| At the outset, it should be stated that|Tho varnish should dry in about two 1t
center; gradually curling it into cylin- [in doing polishing work on the sides or|three hours. Buy at a paint store som
drieal form to fit the mandrel, Fig. 1.|the edges of radio instruments ot pancls, | FF grade powersd pumice stone, a smal
Phonograph Records Will Do no emery paper or cloth should be used |bottle of boiled linseed oil and also 3
In using thick plates of rubber, re- |for smoothing purposes. The reason is|rubbing felt. Dip the latter il‘:to f-P:
heating them several times may be nec- [that all emery is apt to contain a cer- oil, thence into pumice stome whick wi!
essary in order to get it into the form of |tain amount of iron. If particles of the/now adhere to the felt. Rub your vl
a cylinder, as this material loses its|dust from emery should become em-|nished surface lightly along its lel:gﬂ_l-II
heat rapidly onece it i out of the water. bedded into the coment at the joints, it | After doing so, remove the surplus o
Old phonograph discs can also be bent|would interfere with the clearness of a/and pumice stone with a soft, cles?
into cylindrice! shapes and make excel- signal’s reception. |eloth. Put on another coat of _shella:
lent parts for radio apparatus. Sandpaper, Not Emery Cloth and let it dry. Soak nn?ther piece Ob
There will be a joint where the two| Sandpaper is the only material suit-|felt in oil free from pumice s'tone; ";L
edges of the eylinder meet. To make a [able to use for radio work. For those|briskly and a fine polish -w11l mmth
smooth aurface having no joint showing, {not familinr with the nature of sand-|Those who.prefer a dull ﬁms?l on bo :
fill the crack with automobile rubber paper, a brief deseription will be of in- jedges und sides of n panel, vanomebetll' Ot
cement, letting it extend up to form & | tercst to the radio fen. It is a heavy vario-voupler mm%e ?ut of hnrtl B :I:e
ridge; when it is hard and dry, fila or paper coated with glasa, gl‘Olll'ld to vary- rubber, (‘ﬂ.ll obtain it 'by rubbmg .
sandpaper the cement down level, Fig. |ing degrecs of coarsemess, designated by surfr:wes wntP the pumice and a sm
2. It may be necessary to repeat this |numbers which start with 000, the finest, | portion of oil.

F!
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The Romance of Chemistry in Radio

Without it We Should not
Pick Our Music from the Air

By DR. CHARLES B. HURD, Assistant Professor of Chemistry,

DO YOU think of n chemist mostly in
terms of poison gases, from which
thousands of men have died? Or of
delicate tints and ecolors, skillfully ap-
plied, from which thousands of dresses
are dyed?

As a matter of fact, the chemist has
invaded almost every art and secience
with his magic touch and radio is no ex-
ption.  Just how shall we define this
study?!  Chemistry is the science of
materials and their composition. The
chemist is interested in flnding out on
the ome hand, what simple substances
are contained in ordisary materials, and
on the other, in ruaking additional com-
plex substances out of these simple ones.

cast anodes
f

Fig. 1. One of the Most Important

Chemical Processes.

90 Things Make Whole World

By the first process, called analysis, he
bag shown that there are only about
vinety simple substances, called ele-
ments, and that ordinary things are
made up of some of them, taken in cer-
tain proportions. By the second or
building up process, called synthesis,
many thousands of new compounds have
been prepared. It is obvious that the
application of guch knowledge must
have been and is of the greatest of im-
portance to industry and human life in
general. We ghall try at this time to
point out a very few ways in which the
science of chemistry has beem of im-
portance in radio development.

Of the eighty-eight elements isolated

|negative pole
{cathodes, which are thin plates of pure

Union College

others are quite rare. Carbon, iron and
copper are examples of the commoner
elements. The metal copper is of such
importance in the electrical industry as
to be indispensable. Copper, for instance,
as prepared from the ore by the chemi-
cal process called amelting, contains im-
purities which seriously injure its elee-
trical propertics, Se, in order to obtain
the purest copper, such as is used in all
radio sets and nearly all electrical
machinery, the impure metal must be
further refined.

Baths for Making Copper

The impure metal, which may contain
several per cent. of iron, lead, sulphur,

and other common elements, is cast into|

|

These are all connceted to the |

I

heavy plates, called anodes. These are
bkung in a big tank, or vat, as shown in
Fig. 1.
plus pole of a plating generator. The
is hooked up to the

copper, and which are hung between
the anodes. A few volts pressure is
given by the generator from
anode to cathode. This causes a large
direct current of thousands of amperes
to flow, which is divided up equally
among the various pairs.

These metal plates are all dipping in
a bath of copper sulphate, or blue stone,
dissolved in water. In such an electro-
Iyte the copper metal flows with the cur-
rent from the plus ancde to the minus
cathode, and so is deposited on the Intter
and gradually caten away from the for-
mer. The peculinr thing about this action
is that while the pure copper is plated
out on the cathode the impurities all
drop to the bottom of the cell and make
a kind of mud, whick is removed every
now and then.

After a while the cast ancdes will be

found to have been eaten entirely away
and new ones are then hung in their

aCcross

{are buillt up into slabs of copper which
is 09.95% pure,
This Is Built Into Your Set
It is this product which is used on the
coils on your radio set, on the magnets
of your loudspeaker or telephone, in

lthe bus wire conpecting the instruments,

and in many other places in your equip-
ment.

Some of the ehemical elements are un-
common and are or have been scienti-
fic euriosities. However the chemist has
painstakingly studjed these elements,

\

mo(yba’em.lm
wire segf

copper wire
leads

Fig. 2. It is the Seal Which Keeps Up
the Vacuum.

and their properties are well known.
It hkas usually been only a matter of
time before uses for them have been
discovered, Tungsten was found to be
a rather rare metal, very bard and
brittle, with a high melting point. Then
it was discovered that by suitably work-
ing the tungsten, it could be made into
| wire, from which filaments for imcan-
descent lamps were made, Many typps
of vacuum tubes use tugsten filaments,
as the UV-200 for instance.

As many of you know, n vacyum tube

so far, some are very common and |places. On the other hand, the cathodes | works because the hot filament gives off
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electrons, those small unit charges of
electricity so impertant in all electrical
processes. Some metals, such as thor-
ium, give ofl these electrons much more
readily than tungsten does. Hence, if
thorium is present on the surface of the

maGIIeSILITI
coaﬁng

elements

Fig. 3. This is What Gives Tube a
Silvery Appeatance.

tungsten filament ns in thoriated tung-
sten, it is no longer nccessary to hent
the filament to such a high temperature
to give off the proper number of elec-
trons per second. The lower tempera-
ture results in a much longer life for the
vacuum tube.
How to Liven Up a Sick Tube

Some of you, who burn your filaments
too brightly, destroy tbe coating of
thorium on the surface of the tungsten
filament, after which the tube hecomes
poorly semsitive or “dead.” If you have,
in addition, been working the tube for
a Jong time at too high a temperature,
the thorium may have been all driven
out of the tungaten. If such is the case,
the tube is ruined. But if you bave only
driven away the thorium from the sur-
face, you can, by burning the tube very
brightly for n very short time, with the
“B” battery disconnected, cause some
of the thorium still remaining iz the
interior to come out on the surface of
the tungsten. Your radio service man
will show you just how to do this. The
tube will then work efficiently once
more.

Some other elements show this ability
to give ofl electrons easily, such as the

rare alkali metal caesium.
but commoner alkali metal, sodium, is
used in one type of vacuum tuhe. Are
you at all familiar with this clement
sodium? When <¢ombined in equal
parts with the poison gas, chlorine, it
forms sodium chloride, which is better
known a8 ordinary table salt.

Sealing Wires Into Glass

| As the manufacture of vacuum tubes
'wos developed, demands were made for
metals of unusual properties, for grids,
plates and other metal parts. In some
tubes the metal nickel could be used,
but other tubes, requiring metal of
Idiﬂ'ercnt properties, developed a use for
the rather uncommon metal molyb-
denum. This metal is commonly used
in vacuum tubes. Fig. 2 illustrates its
use. Notice that the wires, which run
from the bnse of the vacuum tube up to
the seal, are copper. However, copper
cannot be run through the glass cof

tracting when heated and cooled. If

}ERY g
<

0

Fig. 4.

copper were to be used it would very
shortly crack the glass and the air leak-
ing through it would soon destroy the
vacuum. Molybdenum, however, hap-
pens to have about the same cxpansion
as glass.

There is another reason for using this
metal. It is “wet” hy molten glass just
the way glass is wet by water. Many
other metals whiehb would work all right

A similar, |from the temperature standpoint, do 1;

form o tight seal with glass, since the
do not flow together with this wettia
netion.

Magnesium a Go-Getter

In order to remove the gases from ti
so cnlled “hard tubes” like UV2014
UV189, and WDI11, efficient vacium
pumps are used. Yet the finishing
touches nre put on the vacuum by vapor
izing metaMic magnesium within i
bulb (Fig 3.) This is equivalent to
boiling the metal and allowing it to con-
dense on the walls of the bulb. It had
long been known that magnesium, whic
is called a “getter,” cleans up the gases
The metallic magnesium which has con-
densed on the wall of the tube gives 1
shiny, mirror-like surface as all of you
know. Yet in the short time necessars
for the magnesium to reach the wils

of the bulb the metal has combine

i the eeal itseli, as glass and copper have |chemically with and removed the gases
a different rate of expanding and con- |giving a high vacunm.

From this you will see that the cost:

CARBON ROD

/’ PITCH

{ SAWDUST
AND SAND

ZINC

— PAPER AND
AMMONIUM
PASTE

i
D \DEPOLARIZ'EQ

What You Find if You Cut Open a Dry Cell

ing which is left on the tubea has o0
use &t all. It has done its work and is
now on a vacation for the rest of iis
life. Naturally in going to the cooler
surface it has not distributed itself
evenly. When moisture collects on the
outside of a cool pitcher on a hot daj,
you know that the drops of dew are not
equally thick at all spots. But since the

action is all over long before the tube
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Ready Drilled and Engraved Panels for 11 Standard Circuits
Now in Stock

These drilled and engraved panels
for standard circuits are made of
genuine Insuline and manufactured to
the same high standard as required

by prominent set manufacturers. The
factory made “Look™ adds to the ap-
pearance of any home made set

x3 /16 |x3 /16" (x3 /16" |x

Fada | Fada [Ambas- | Ambas | Cocka- | Fresh- | Rasla | Brown-| B, T. IRnberu
5 Tube | 5 Tube| sador | sador | Day man | Reflex ing | Name- | Enock-
Neutro- | Neutro- | 3 Tube, | 4 Tubs | Super- | Master-[ 3 Tuba [ Drake | less out
dyne, | dyne, R. Het. | piece, 4 Tube

Reflex | 5 Tuba
7%x26” [T*x24” [T7x18" |T"x 21" [T7x24" | 7"x18” | 7" X187 | T"x28" [ T*x 24 |7 x21"

3 /16" | x3 /16" |x3/16% |x3 /16" |x3 /16" {x3 /16" [x3 /16"

............. $6.00 | 34.80 | $3.60 | $4.00 | $6.00 | $3.50 | $3.50 | $5.50 | $4.50 | $4.50
Mahogany......ceuss 6.00 | 570 | 4.00 4.50 6.00 4. 00 4.00 | 6.50 5.60 5.50
Frieza Finlsh........ 6.00 | 6.70 4.00 4.50 6.00 4.00 4.00 6.60 | 5.50 5.50

Our Plant is Equipped to Handle Special Work on Cutting,
Drilling and Engraving to Specification

INSULINE INSULINE Slllj“gll{‘ﬂa‘
LOW LOSS » 5
DIALS b b BT MR o B
used w any hook-up re-
g Diameter i g::i.rln%xal'fg;?{éu:grga’reu&)i;
| Side Wlpe mounted with genuine nickel
. . plated sockets and strong
Beautlful DE‘Slgl'l \ phosphored bronze contact
| Contacts springs secursly eveleted to
S B ] a] |§f§? apx;‘g'ltlzl'a:g:?fv i;.nt;’.l Bseltn--
pecia Speci ' '
] Special
75¢ Each | 75¢ Each | $4.00 Each

STANDARD
SIZE PLAIN

PANELS

| INSULINE

Frieze FinisH
Size Thickness List

7"x12", 3/16" each
| 7°x14", 3/16" each
7"x18", 3/16" each
7"%x21", 3/16" each
7"%24", 3/16" each
7"x26", 3/16” each
7"x28", 3/16" each
7"x30", 3/16" each
7"x36", 3/16” each

Slze Thickness

7"x12", 3/16" each
7'x14", 3/16" each
7"x18", 3/16" each
7"x21", 3/16" each
7"'x24", 3/16" each

7"x10", 3/16" each $1.10

INSULINE MAHOGANY

List Price

7"x10", 3/16" each $1.20

Price

1.30
1.50
1.90
2.20
2.50
280
3.30
3.50
4.30

1.60
1.80
240
2.80
3.20

7"x26%, 3/16" each 3.50
7"x28", 3/16" each 4.00
7"x30", 3/16” each 4.50
7"x36", 3/16" each 5.00

Tear oput this shest and check the items wanted, together

HOW TO ORDER with how many of each, fill In the coupon and mall the page

i|| together with your check or money order to cover the cost of same. We pay the postage.

59 WARREN STREET

Insulating Co. of America

NEW YORK CITY

Enclosed is my money order for $5....
Please ship items checked to:
NAME

o

ADDRESS

arry

STATE

INSULINE

BLAack PaneLs
Slze Thickness Ldist

7"x10", 3/16" each
7'x12", 3/16" each
7"x14", 3/16" each
7"x18", 3/16" each
7"x21", 3/16" each

7"x24", 3/16" each
7"%x26", 3/16" each

.|7"x28", 3/16" each

7"x30", 3/16" each
.7"x36", 3/16" each

Price

$.95
1.20
1.40
1.70
2.00
2.30
2.50
2.90
3.30
4.00
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reaches your hands, it makes no differ- | the development of these ideas, of the

ence how thick the mirror dayer may be.
This shows the fallacy of those fans
who look for particularly light or par-
ticularly dark colored tubes as detectors.

Most of you are using batteries of
various kinds as *A", “B” or “C” units.
Have you realized that in each battery
& chemical reaction is runming, furmish-
ing electrical power for tubes, loud-
ppeaker or phomes! Let us spend a
minute or two in etudying this problem,
Butteries are, in general, of two kinds:
primary and stornge types. In the pri-
mary battery, such as the dry eell, cer-
tain chemicals are consumed during the
life of the umit.

What is Inside a Cell

The cell consists essentinlly of a zine
eylinder, which acts as a containing can,
a carbon rod in the center, and a solu-
tion of ammeonium chloride (sal am-
moniac) which is absorbed in a puste of

blotting paper and water. The carbon rod HaL

is surrounded by a layer of materinl
ealled a depolarizer. When out of use,
the chemical reaction goes on very
glowly. But as soon as current is drawn
from the cell, the zine dissolves in the
ammonium chloride solution. As the
materials become used up, the battery
gets weak and after a while holes appear
in the zine. Inasmuch as the zine
chloride which oozes out is corrosive (it
is often used as a soldering flux for
ordinary soldering,) an old battery
should mot be allowed to stand on the
furniture or rugs. The “B” battery
and *A” battery are essentinlly the
same, except for size, number of ecells
and current available.

In the storage cell, electrical energy
put into the battery during the charge,
causes a certain chemieal reaction to
take place, In the lead battery, sul-
phuric aeid is set free during the charge,
and sinee the acid is heavier than water,
the density of the solution increases. By
uwsing a hydrometer (Fig. 5) the pro-
gress of the reaction is observed until it
is completed. The battery is then said
to be charged. Tt is mow capable of
giving out electrical energy at the ex-
pense of its stored up chemical energy.
But, while a discharged dry cell is
thrown away, the storage battery may
be charged again and again.

Each Has a Hand
Let us emphagize the importance, in

co-operation between chemist, physicist,
electrical engimeer and radio engineer.
To the chemist must go the credit for
the discovery and preparation of ele-
ments and compounds. It is he who sup-
plies the materials, suech us tungsten,
thorium, molybdenum, magneslum and
many others. The physicist and physi-
cal chemist have been mainly responsi-
ble for the discovery of propertics of
substanees which have becn utilized by

$
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Fig. 5. A Hydrometer Measures the
Chemical Action of Storage Battery.

the electrical engineer in investigational
work and in the design and produetion
of electrical machinery. The radio en-
gineer has been able to avail himself
of all the data of the others and to add
development work of his own.

In this short talk we have been able
to discuss only a few instances where
chemistry has been of some assistance
to electrical engineering, particularlyin
the development of radio. We have not
mentioned the use of nlloys, plass, rub-
ber and many other materials. We have

not had time to describe the discovery
and manufacture of that wonderful syn- |
thetic resin, bakelite, whieh is of such
great use, especially as an insulator,
But if I have been able to point out to
you a few ways in which the science
of chemistry and its discoveries have
been instrumental in aiding you In re
ceiving entertainment from the air, 1
shall feel satisfled.

WHEN YOU CABLE EUROPE

| Perhaps in this last year you have
sent or teceived n cablegram from across
the water, Did it go above or under
neath the ovean? Either way is now
posaible, and the traffic above the waves
is increasing much faster than that
| below.

Invisible radio circuits link the United
States with Great Britain, France, Ger-
' many, Norway, Sweden, Italy, Poland,
and Argentina. About 20 to 30 per cent
of the total number of telegraph mes-
sages exchanged daily between the
United States and Europe flow through
these radio channels, the remaining 70
to 80 per cent being handled by the
seventeen czbles on the floor of the At-
lantic Ocean. An important asset pos-
scased by radio is its ability to trans-
mit messages at bigh speeds, It has
been found practicable to send and re:
ceive more than 100 words per minute
such speeds being attained in ordinary
operation. It wonld take only 12
minutes to send a whole page of this
magazine.

By the use of two transmitting sta-
tioms, & message of 5,000 words, for in-
stance, ean be divided into two parts
and thus transmitted in one-half the
time required by a single station. It ia
reasonable to expect that these speeds
will increase quite a bit with the de-
velopment of ¢he radio art until the
time in the mear future when we shall
finsh radiograms across the oceans st
speeds as high as 1,000 words per
minute. And of eourse, the practical sig-
nificance of high speed is lower rates.
Medical service to ships at sca, Tadio
entertainment, ship-to-shore communi-
cation, flashing photographs and draw:
ings through space, trans-cccanic com-
munication—surely, the wonders of
radio never cease.
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Wonder Set

HERALDING

WHOLE
WORLD
HAS BEEN
LONG
AND
ANXIOUSLY
AWAITING

It is impossible to even begin to describe the many unusual and novel features em-

bodied in this wonderful new receiver

SPECIAL INTRODUCTORY OFFER

Selectrol SUPER-FIV

INCLUDING >

Complete Outfit—Ready to Operate $

INSTALLED IN YOUR HOME

Ask Your Local Dealer to Demonstrate This Set for You, or Write
We Will Make Arrangements for a Demonstration.

Five Radiotron 201A Tubes—Tower’s Scientific Phones
Highest Grade Storage Battery—B Batteries, 90 Volts
Leader Loud Speaker Equipped with Novel Tone Control
Beautifu] Mahogany Radio Table with Leatherette Top and Battery Shelf

128

Direct to Us and

STANDARD RADIO CO.

3 TREMONT ROW, DEPT. S.

DEALERS—Write for our Attractive Proposition

BOSTON, MASS.
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questions of general interest on any radio matter.

our readers may ask not more than two

be answered free of charge in the magazine.

In this section the Techmical Editor will answer
Any of
questions, and if
the subjects are of importance to most radic fans they will

each answer.

If they are

answer is desired,
This will entitle the questioner to & persontl
answer by letter. However, if the question requires consid-
-erable experimental work, higher rates will be charged

of specinl interest to the questioner alons, or 1f & personsl

a charge of fifty cents will be made for

Question. What is the best solution |
for a lead and aluminum rectifier? I

Answer, Borax js sometimes used for
this purpose, but it is not as good as
soma other salts. The best one, which_I
has been in use for at least ten years, |
is a saturated solution of ammonium
phosphate. This may be procured from |
most any drug store. The chemically
pure salts should be wused. This
chemical has the advantage over
borax that it rectifies more completely,
i. e, cuts down the amount of current
which flows in the opposite direction,
and so tends to discharge the bat-
tery. The saturated solution may be
made up by allowing the salt to stand
in the water overnight. The excess,
which rests on the bottom, does no harm,
although it may be removed if you care
to do so.

Question. Can the set deseribed on
page 19 of the April 15 issue of Rapro
ProGRESS be used without an operator’s
license?

Answer, Unfortunately you need a
government operator’s license to do any
kind of sending with the set described.
You ean see the renson very readily. If
any one were allowed to transmit, the
squeals nnd howls and interference
which are now so annoying would be
multiplied perhaps one hundred fold.

You must realize, however, that there

is mo fee required to obtain such a
license and the only requisite is a work- |
ing knowledge of the code. Without

you to operate a eending eet anyway. |

For that reason the government rules de
not work much hardship on the would-
be senders.

Question. What kind of a test should

be run on a lightning arrester?

Answer. There are two which are
usually tried. The first is to make sure
that there is no contact at all between
the aerial and ground terminal, as any
such conductivity would allow part of
the radio waves from the aerial to leak
through your set. To make such a test,
a “B” battery in series with milliam-
meter is & good echeme. It is well
to include a pair of phomes in series so
that if a leak should exist the big cur-
rent would not burn out the meter. A
high grade volt meter will do ns an
indicator instead of a milliammeter, but
the ordinary cheap “B" battery tester
is not very patisfactory for this service.

If you find that the circuit is open,
as it should be, that is usually all that
is done by the user. According to the
Underwriter’s ruling, however, when 500
volts are applied from aerial to ground
terminals the arrester must break down
and short circuit the electricity, thus
allowing the current to leak harmlessly
to earth. Such a test is always made
by the Underwriters’ inspector when ap-
proving an arrester, but it is hardly
practienl for use outside a Iaboratory,

Question, What is the capacity of a
storage “B” battery?

Answer. The pressure of a storage

such knowledge it would be no use for '. “B” battery is usually 24 or 48 volts,

depending on whether twelve or twenty-

|

four cells are used. The capacity of th
battery is usually rated in milliamper
hours which means the number of mili-
amperes multiplied by the number of
hours the battery will supply them. Ao
ordinary size will contain 2,500 MAH
which is the equivelant of 2; amper
hours, (Milli means 1/1000). The larg
size usually will have an output of
4500 MAH. This compares with
about 1500 MAH for the average run of
dry cell “B” batteries.

Question.  Ja it a good thing to vst
a “C” battery on a detector tube!?

Ansiwer, Either a grid leak and coo
denser or else a “C” battery may b
used, but not both together. These twe
methods accomplish much the same re
sults—distorting the output compared
with the input, so that the former is not
a copy of the latter, (as in an amplifier)
but is reduced from radio to audio ire-
quency.

The more efficient of these two wajys
is the grid condenser and leak. The
musie is also slightly clearer with this
scheme of connection. Add to this, the
fact that the “C” battery is more ex
pensive and has to be remewed periodi
cally, while a condenser and lcak last
forever, and you will see why the “C’
battery ie no longer used on the detector:

On the other hand, an amplifier is im
proved in quality and zlso the efficienc?
of the “B” battery is much greater wheo
using a “C” battery. For these reason®
it is always a good thing to =dd thif
unit to any amplifier set which opersts
with more than 45 volts of “B” batiery-
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The Heart of Your Radio Set

A Grid Leak is essential on every set. There are few sets made which
wouldn’t be improved by the use of a Variable Grid Leak.

Even the set makers admit that.

But those makers say—*“Show us a good Variable Grid Leak,”—because
they know that most of the variables on the market have been a failure.

Right now -- we'’re showing them

| Buy It

Volt-X Ball-Bearing
Variable Grid Leak

“ If you are not satisfied, return it and get your
money back

This GRID LEAK is made by an organization which has been handling
delicate electrical instruments for years. We know what it means to build Blkgas
accurately and substantially. We KNOW that this GRID LEAK is as send me one
nearly perfect as human hands and precise machinery can make it of your VOLT-X
—we're glad to have you try it with the knowledge that if it doesn’t me}f;gls‘}m)
' do what we claim for it, your money will be refunded. g
I

I enclose $1.00 with
Clip the coupon, and send it in with $1.00—a grid leak will be the understanding thnt

mailed at once. this merj:hnndisle in guaran:
teed to give satisfaction, or

BURTON & ROGERS MFG. CO. may be returned.
755 Boylston St. Boston, Mass. Cplae el etd
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UNITED STATES BROADCASTING STATIONS

ARRANGED ALPHABETICALLY BY
CALL LETTERS

Abbteviations:
kilocycles; W.P_ wattpower of station,

E.C.W.L.W.P,
EDKA—Westinghouse Elec. & Mfg. Co., E. Piusburg, Pa. 970-309-1000
EDPM—Westinghouse Elec, & Mfg Co.. Cleveland. O...1200-250- 500
KDYL—Newhouse Hotel, Salt Lake City, Uwh.._..... 900-333- 500
KDZB—Frank E. Sielert, Bakersfield, Cal .. 1430-210- 500
EFAB—Nebraska Buick Auto Co., Lincoln, Neb........ 1250-240- 200
KFAD—McAsthur Bros. Mercantile Co., Phoenix, Ariz. .1100-273- 100
KFAE—Statea College of Washington. ......ccuuerenrn. 580-349- 500
EFAF—Western Radip Corp.,, Denver, Colo............. 1080-278- 500
EFAJ—University of Colorade, Boulder, Colo.........-. 1150-261- 100
EFAU—Boise High Schoel, Boise, Idaho................ 1090-275- 500
KFBE—Eimball Upson Co., Sacramento, Cal............ 1210-248- 100
KFCF—Frank A. Moote, Walla Walla, Wash.......... 1170-256- 100
EFDM—Magnolia Petroleum Co., Beaumont, Tex.... 500
KFDX—First Baptist Church, Shreveport, La........... 100
EFDY—S. Dak. Ste. Col. Ag. & Mech. Ans, Brkng., S. Dak.1100-273. 100
KFEQ—Scroggin & Co. Bank, Oak, Nebr............... 1120-268 100
EFFV—Graceland College, Lamoni, Jowa.......c.ooooiee 1200-250- 100
EFGC—Louitians State Univ.. Baton Rouze. La 1120-263- 100
KFGD—Oklahoma College for Women, Chickasha, Okla.. L1190-252- 200
K FGH—Leland Stanford Junbor Unlv,, Stanford Univ., Cal . 1119-270- 500
KFI—Farl C. Anthony, Los Angeles, Cal. ... 640-469-2000
EF1F—Benson Polytechnic Institute, Portland, Ore...... 1210-248- 100
KF1Q—First Methodist Church, Yakima, Wash........1170-256- 100
EFIZ—Dally Com'lth & Seifert Rad, Corp., Fondulac, Wis. 1100-273- 100
K FJF—National Radio Mig. Co., Oklahoma, Ohls....... 1150-261- 22§
EFJM—University of No. Dak., Grand Forks, No. Dak..1030-278- 100
EFEB—Brinkley-Jones Hosp. Assoc., Milford. Eans..... 1100-273- 500
KFEQ—Conway Radio Laboratories, Conway, Ark....... 1200-250- 100
KFKU—University of Kansas, Lawrence. Kas........... 1090-175- 100
KFEX—Westinghouse Elec. & Mz, Co., Hastings, Neb. . 1040-288-2000
KFLR—University of New Mexico, Albuquerque, N. Mex. 1180-254- 100
KFLV—Swedish Evangalical Mission Church, Rockfoed. I11.1310-229- 100

WL, wave length ia meters; K.C., frequende io

EF1.Z—Atlantic Automobile Co., Atlantic, Jowa,........ 1100-273- 100
KFMQ—University of Arkansas, Fayetteville, Ark......1000-300- 500
KPMR—Morningslde College, Sioux City, lowa. L1150-261- 100
EFMT—George W. Young, Minnrapolis, Mion......... L1140-243- 100
EFMX—Carleton College, Northfield, Mipn,....... .. 390-337- 750
KFNF—Henry Field Seed Co.. Shenandoah, lows. .. .. 1130-168- 500
KFDA—Rbodes Dept. Store, Seattle, Wash...... .. 660-454- 500
KFOC—First Christian Church, Whittler, Cal...... ..1270-136 100
K FON—Echophone Radio Shop, Long Beach, Cal 1290-233- 100
KFOO—Latter Day Saints Univ., Salt Lake City. Utah. .1150-261- 250
KEFOX—Technical High School, Omaha, Nebr........... 1210-248- 100
KFPG—Oliver S. Garrerson, Los Angeles, Cal.......... 1260-238- 100
KFPR—Los Angeles County Forestry, Los Angeles, Cal...1300-231- 500
EFPY—Symons Investment Co., Spokane, Wash......... 1130-266- 100
KFQA—The Principa, St. Louis, Mo.. L1150-261 100
KFQB—Scarchlight Publishing Co., Fon Worth, Trsas..lISD-ZS-L 150
KFQC—FKidd Brothers Kadio Shop, Taft, Cal.,......... 1300-231- 100
KFQU—W. E. Riker, Holy City, Calif............ .1350-222- 100
KFQZ—~Taft Radic Ceo., Hollywoed, Calif.............. 1330-226- 250
EFRB—Hall Bros., Beeville, Tems......... ol o .. 1210-248- 150
KEFRU—Etherical Radio Co., Bristow, Okla............ 760-395- 500
EFRW—United Churches of Olympia, Olympia, Wash. .. 1360-220- 100
KFSG—Echo Fark Evangelistic Asso., Los Angeles, Calif..1090-275- 500
KFUM—W. D. Corley, Colemado Springs. Calo.......... 1240-242- 100
KFUO—Concordia Seminary, St. Louis, Mo.......... 5$50-545- 500
EFUT—University of Utah, Salt Lake City, Utah..... .1150-161- 100
KFYE—Film Corporation of America, S5t. Lois Mo.. .. 1250-240- 500
KFV]—First Baptist Church, San Jose, Caliy RS et 1330-226- 500
KFVE--Sacramento Chamber of Com., Sacramento, Cal..1210-248- 500
KFWA—Browning Bros, Co., @gden, Utah..... ......... 1150-261- 500
KFWB—Warner Bros. Pictures, Inc., Hollywood, Cal....1190-252- 500
KFWD—Arkansas Light & Power Co., Arkadelphia, Ark..1130-268- 500
KFWF—SI. Louis Truth Center, St. Louis, Mo.... ....1400-214 250
*KFWH-—F. Wellington Morse, Jr., Chico, Cal......... 1180-254- 100
KGO—General Electric Co., Qakland, Cal............ B30-361-2000

EC WL WP
KGU—Marion A. Mulrony, Heonolulu, Hawaii..... .1140-270- 500
EGW—Portland Moming Otegonian, Pertland, Ore.... 610-491. 300
KHJ—Times Mirror Co.,, Los Angeles, Cal............ 740-408- 500

EHQ—Ezxcelsior Motorcycle & Bicycle Co.. Seattle, Wash 1100-173- 100
KJR—Northwest Radio Service Co., Seattle, Wash....... TB0-384-1000
KJS—Bible Institute of Los Angeles, Los Angeles, Cal..,.1020-254- IS0
KLDS—Reorg. ChurchofJesusChristofLatter DaySts., Ind., Mo.1120-268- 250

KLS—Warner Bros. Radio Supplics Co., Oakiand, Calif....1740-24]- ii0
KLX—Tribune Publishing Co., Oakland, Calii........ £00-509- 500
KLZ—Reynolds Radio Co., Deover, Colo..._....... b, - 1130-208 250
KEMO—Love Eiectric Co., Tacoma, Wash.... 1200-250- 100
KNX—Los Angeles Express. Los Angeles, Cal..........- 890-337- 500
KOA—General Electric Co., Denver, Colo....... .. P30-322-2000

KOB—New Mexico Col. of Agriculture, State Col., N. Mex.860-349- 750

KOP—Detroit Police Dept., Detroit, Mich.. 1080-278- 500
KPO—Hale Bros,, Saa Francisco, Cal................ 700428 500
KPRC—Houston Printing Ce., Houston, Texas........ .1010-297- 500
KQV—Doubleday-Hill Electric Co.. Pitisburg, Pa........ 1090-275- 50
ESAC—EKansas State Agric. College,,..... 7 TS 380-341- 500
KSD—Post-Dispatch, St. Louis, Mo.........ccveuenen §50-545- 150
KSL—The Radie Service Corp.. Salt Lake City, Utah...1000-303-1000
*ETCL—American Radio Tel. Co., Inc., Seattle, Wash... $80-310-1000
ETHS--New Arlington Hotel Co., Hot Springs, Ask...... 300-375- 500
KTW—First Presbyterian Church, Scattle. Wash.. .. .. 660-454- T80
EUO—Esaminer Printing Co.. Saa Francisco, Cal...... 1220-146- 150
EUO0OM—Statd Univ. of Montana, Missoula, Mont........ 1230-244- 500
*RWKC—Wilson Duncan S$:udios, Kansas Cily, Mo. 1270-236- 100
EYW-—Westinghouse Elec. & Mig. Co., Chicago, Il...... 560-535-1500
KEZEZ—Electrical Supply Co., Manila, P. L...........-. 1110-270- 100
KEZM—Preston D. Allen, Oakiznd, Cal.. oo 1340-242- 100
KZRQ—Far Fastern Radiq, Magila, P. E............... 1350-721- 500
WAAB—Valdemar Jensen, New Orleans, La.. L 1120-268- 100
WAAC—Tulane Un.wa'sny New Orleans, La, ...1090-275- 100
WAAF—Chicago Daily Drovers Journal Chiu‘o . 1030-278 100
WAAM—I. R. Neison Co, Newark, N. J..... . 1140-263- 150
WAAW—Omaha Grain Exchange, Dmaha, Neb . 1080-773- 500
WABA—Lake Forest University, Lake Forest, .1320-227- 100
WABJI—Bangor Hydro-Electric €o..” Bangor, Me . 1250-240 190

WABL—Connecticut Agric. College, Slorn. Conn
WABN—Ott Radio (Inc.) La Crosse, Wis.......
WABO—Lake Avenve Baptist Church. Rochester, N

WABX—Henry B. Joy, Mount Clemens, Mich.. 1720-746- 300
WADC—Allen Theatre, Akron, O....... 1160-258- 100
WAFD—Alber: B. Parfet Co,, Port Hurol .1170-256- 350
WAHG—A. H. Grebe Co., Richmond Hill, » . 950-316- 500
WAMD—Hubbard & Co.. Minneapolis, Mino..... L1230-244- 100
WARC—Am. Rad., & Research Corp., Medf'd H'lsde, L 1150-781- 100
WBAA—Purdue University, West Lliayelte. Ind.. L1100-273- 150
WBAK-—Pennsylvania  State Police, Harrisburg, Pa 1199-202- 300
WBAO—James Millikin University, Decatur, Ill.. 1090-215- 100

WBAP—Wortham-Carter Publishing Co., Fort Worth, Ter. 630-476-1000

WBAY—Erner & Hopkins Co , Columbus, Chio. . 1020-293- 500
WBBG—Irving Vermilya, Mnllapmselt Mass. . 1210-248- 150
WBBL—Grace Covenant Church, Richmond. Va. .. 1310-279- 100
WBBM—Atlas Investment Co.,, Chlcage, H.. . 1330-226- 100
WBBP—Petoskey High Schocl, Petoskey, Mich .. 1260-238- 100
WBBR—People’s Pulpit Assoc., Rossville, N, Y. .. 1100-273- 500
WBES—Bliss Electrical School, Takoma Park, Md. L 1350-221- 10
WCBN—Foster & McDonnetl, Chicago, 111...... 1130-266- 30K
WBOQ—A, H. Grebe Co., Richmond Hill, N 1270-236- 100
WBS—D. W. May, Newark Nl s ae. - ,1190.752- 100

WBT—Southern Radio Corp., Charlotte, N. C.. .1090-775% 150

WBZ—Westinghouse Elec. & M(g. Co., Spnngﬁeld.
WCAD—St. Lawrence University, Canton. N. Y. ..
WCAFE—Kauimann & Baer Co., Pittshurg, Pa..

WCAG—Clyde R. Randall, New Orleans, La.. 1130-226- 200
WCAH—Enirekin  Electric Co., Columbus, O.. 1130-268- 20C
WCA J—Nebraska Wesleyan University, Univ. Plac 180-275- 100
WwC L. Olal College, Northbeld, Mino...... 390-381- §

WCAQO—Kranz-Smith, Baltimore, Md........ 090-275- 100

WCAP—Cheaspeake & Potomac Tel Co., Wash. ‘bD.C
WCAR—Southern Radie Corp. of Texas, San Anlonlo. Tex 1140-265- 100
WCAU—Durham & Co., Philadelphia, Pa....... ....1080-278- 300
WCAX—University of Vermont. Burllngton, Vt. .. 1700-250- 190
WCAY—Milwaukee Civic Bridcstng Assoc., Milwaukee, Wis. 1130-266- 150
WCBC—University of Michigan, Ano Arbor, lich: - . - 1310419- 200
WCBD—Wilbur G. Yeliva, Zion, Ill.......

WCBL-—Nicoll, Duncan & Rush, Bemis. Tenn 1350-240- 150
WCCO—Washburn  Crosby Co.. \lmm-wo]ls 720-416-1500

Minn......

WCEE—Charles E. Erbsteln, Elgin, TH....0cc0vvcnon-- 1090-215- 100
WCK—Stia, Baer & Fuller Dry Goods Co St, Louis, Mo.1100-773- 100
WCM—Texas Markets & Warehouse Dept., Austio. Tex., 1110-268- 150
WCN—Foster & MeDonnell, Chicago, ll....ooooenoenns T 1130-206- 500

Mass. .

WOCTS—C. T. Sherer Co.. Worcester,
WCUW-—-Clark University, Worcester, Mass. 1260-138- 150
WCX—Detroit Free Press, Detroit, Mich.......... ve.. SRO-91T- 500
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Biltmore Master Reflex

%
We wish to announce our

Model V1 Master Reflex Receiver

which we are about to place on the market.

It has taken more than a year of constant improvement on one of the
most popular reflex circuits which has ever been designed to develop this re-
ceiver.

And we have been well repaid for our efforts. We have completed this
six tube machine, a set extreme in sensitiveness and excellent in selectivity.

But most important of all, the receiver is perfect in tone! We will com-
pare it with any standard receiver, and guarantee that it wins the opinion of all
who hear, that it has the finest tone of any receiver manufactured.

If your dealer is not yet supplied, we shall gladly fill your order direct,
and if you are within a reasonable distance of Boston, we shall be pleased to
have the receiver installed and demonstrated in your own home, and to your
own satisfaction.

moDEL v1 $115
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7 DEALERS ARE REQUESTED TO WRITE
Please mention RADIO PROGRESS

THE BILTMORE RADIO COMPANY

BOSTON 30 MASS.
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40 RADIO PROGRESS June 15, 1925 f
EC. WL WP EC. WL W2 ¥

WDAE~Tampa Daily News, Tampz, Fla.............-. 1100-273- 250 |  WLAL—Finst Chnstian Church, lulm, Okla,...., . 1200-250- 182 ‘

WDAG—], Laurence Martin, Amarillo, Tex............. 1140-263- 100

WDBE—Gilham-Schoen Electric Co., Atlants, Ga....... 1080-278- 100 |  WLIT—Lit Bros.,, Philadelphia, Pa,.....

WDBK—M. F. Broz Radio Store, Cleveland, O........1310-217- 100
WDBR—Tremont Temple Baptist Church, Boston, Mass.1150-161- 100
WDHY—Noerth Shore Congregational Church, Chicago, IN.1160-158- 500

WDWF—Dutee W. Flint, Cranston, R, L.,....,..... 680-441- 500
WDZ—James L, Bush, Twcois, Hl................. ,..1080-278- 100
WEAA—Frank D, Failain, Fiint, Mich.......... . 1280-134 100
WEAF—American Tel. & Tel. Co., New York, N. ¥ 510-492-2500
WEAH—Wichita Board of Trade, Wichita, Kas .. 1120-268- 100
WEAI—Cornell University, Ithaca, N. Y............. 1180-154 500

WEAJ—University of So. Dakota, Vermllion, So. Dak.... 1080-178- 100
WEAM-——Borough of North Plainfield. No. Plainfeld, N, J..1150-261- 150

WEAN—Shepard Co.. Providence, R. 1........ .1110-270- 280
WEAQ---Ohio State University, Columbus, Ohlo......... 1020-294 500
WEAR—Goodyear Tire & Rubber Co.. Cleveland. Ohio.. 770-389-1000
WEAU-—Davidson Bros. Co., Sioux City, Iowa.......... 1090-275- 100
WEAY—Iris Theater, Houston, Tex.... ......... 1110-270- 500
WEBH—FEdgewater Beach Hotel Co, jeage, IIL....... 310-370-1000

WEBJ—Third Avenue Railway Co., New York, N, Y... 1100-273. 500
WEB Radla Corp. of America, United States (portable) 1330-226- 100
WEBM—Radic Corp. of America, United States (portable).1330-226- 100
WEBW—DRBeloit College, Beloit, Wis., ... ...........¢ 1120-268- 500
WEEI—Edison Electnic Iluminating Co., Boston, Mawm... 630-476- 500
WEMC—Emmanuel Missionary Col., Berrien Springs, Mich, 1050-286- 500
WEW—5t. Louis Unlversity, St. Louis, Mo,....,....,.-1710-243- 100
WFAA—Dallas News & Dallas Journal, Dalias, Tex...,, 630-476 500
WFAV—University of Nebraska. Lincoln, Neb........1090-175- 500
WFBB-—Eurcka College, Eureka. Il,.......000e0.y....1250-740- 100
WFBG—William ¥. Gable Co., Altoona, Pa......... ...1080-278- 100
WFBH—Cencourse Radie Corp.,, New York, N. ¥Y..,...,1100-273- 500
WFHI—Galvin Radio Supply Co......................1270-236- 100
WFBK—Dartmouth College, Hanover, N. H...........1170-256- 100
WFBL-—0Onondoga Hotel, Syracuse, N, ¥............... 1190-152- 100
WFBM—Merchant Heat & Light Co., Indianapolis, Ind..1120-268- 150
WFBR—Fifth Infantry Maryland N, G., Baltimore, Md.|180-254- 100
WFBY—TU. 5. Army 5th Comns Area, Fi. Benj. Har'sn, Ind. 1160-255- 100
WFI—Strawbridge & Clothier, Philadelphia. Pa_,........ 760-395 500
WFEB—Francis K. Brdgman, Chicago. Ill. J1380-217- 190
WGAQ—W. G. Paterson, Shreveport, La L. 1110-273- 250

WGAZ—South Bend Trihune, South Bend, Ind.......... 1090-27% 150
WGBA~—Jones Electric & Kadio Mfg. Co., Baltimore, Md,.|180-254- 100
WGBB—Harry H. Carman, Freeport, N. ¥.......... J1240-244 100
WGBS—Gimbel Bros, New York, ............ . 950-316- 500
WGES—Coyne Electrical School, Oak Park, L. ... 1200-250- 500
WGN—The Trihuoe, Chicage, TN.................... 510-370- 1000
WGR—Federal Telepbone Mig. Comp., Buffalo, N, Y.... 940-319- 750
WGS5—Georgia  School of Technology, Atlanta, Ga...... 1110-270- 500
WGY—General Electric Co., Schenectady, N. ¥ .. T90-380-2000
WHA - Unijversity of Wisconsin, Madison, Wis,. 560-535- 750

WHAD—Marquette University, Milwaukee, Wis,...,....1000-275 500
WHAG—University of Cincionati, Cincinnatl, O....... ,-1190-233- 100
WHAM—University of Rochester, Rochester, N, Y......1080-278- 100
WHAP—William H. Taylor Finance Corp., Brooklyn, N. ¥.1250-250- 100
*WHAR—Seaside Hotel, Atlantic City, N. J.. g .. 1090-275- 500

WHAS—Courieq Journal & Loulsville Times........ eev.. 750-400- 500
WHAV—Wilmington Electric Specity Co., Wilmingtog, Dell130-266- 100
WHAZ—Renmelaer Polytechnic Institute, Troy, N. ¥.... 790380 500
WHB—Sweeney School Co.. Kansas City, Mo,.......... 820-566- 500
WHBF—Beardsley 5 ity Co., Rock TIsland TIWN,.,..,1350-212- 100
WHBH—Culver Military Academy, Culvet, Ind........ 1350-222- 100
WHBW—D. R. Kienzle, Philadelphia, Pa_._............ 1300-216- 100

WHDI—Wm. Hood Dunwoody 1. Inst., Minncapls, Mion..1080-278- 500
WHEC—Hickson Electric Co., Inc,, Rochester, N. ¥.,..1160-258- 100
WHEK—Radiovox Co., Cleveland, O...... A v 1100-273- 250
WHN—Gearge Schubel, New Yok, M. Y., ........... B30-361- 500
WHO—Banken Life Co.,, Des Moines, Iowa,........- ... 570-518 500

WHT—Radiophone Broadeasting Cori)oration, Deerfield, Il1. 1260-238-1500
WIAD—Howard R. Miller, Philadelphla, Ps._._..... ...1200-250- 100
WIAK—Journal-Stockman Co., Omaha, Nebr..... ) e e 1080-278- 150
WIAS—Home Electric Co., Burlington, Iows...... = B 1180-254 100
WIBA—The Capital Times Studio, Madison, Wisc,...s..1270-234- 100
WIBC—L. M. Tate Post No 39, V F. \V. S1 Perersburg. Fla]350-222. 100
WIBF—S. P. Miller Activities, Wheatland, Wisc. .., ... . 1300-131- 5C0
WIBK—University of the City of Toledo. Toledo. O....1460-205- 100
*\WIBL—McDonald Radia Co., Joliet, TIl, {Portahle). ... .1390-215 130

WIL—S&t, Louis Star, Benson Radio Ce., 5t. Louils, Mo,,1100-273. 150
WIP—Gimbel Bros,, Philadelphia, Pa. . ................
WJAD—Jackson’s Radio Eng. Laboratories, W f
WJAG—Norfolk Dally News, Norfolk, Nebe............
WJAR—The Outlet Co.. Providence, R. I.. ., FenpE
WJAS—Pittsburgh Radio Supply Huuse. Pittsburgh,
WJAZ—Zenith Radio Corp., Chicago, Ill. yportadle).
WJBC—Hummer Fumniture Co., La Salle, 1l........
WIBD—Ashland Broadcasting Commiltee, Ashland, W
WJBI—H. H. Couch, Joliet, IN..
WJJ—Supreme Lodge L. O. :
WJY—Radio Corporation of Americs. New York, N, Y., T40-405-1000
WJZ—Radio Corporation of America, New York, N. Y...
WEAQ—Radio Corporation of Porte Rico, San Juan, P. R, 830-341- 500
WEAR—Michigan Agric. Col., E. Lansing, Mich., .. 1050-286- 750
WEKRC—EKodel Radio Coep., Cincinnatj, .. 710-422-1000
WKY—WKY Radio Shop, Oklaboms, Okia.. 1090-275- 100

2

*additions and corrections

\ hicago,
WLW—Crosley Radio Corp., Harrison, =
WLW—Crosley Radio Corporation, Harrison, O..
WMAC-—Clive B. Meredith, Cazenovia, N. Y.......
WMAF-—Round Hills Radip Corp., Dartmouth, Mass.
WMAF—Round Hills Radic Corp., Dartmouth, Mass
WMAK—Norton Laboratories, Lockport, N. ¥......
WMAQ—Chicago Daily News, Chicagn, Il
WMAY—Kin;shlthny Presbyterian Church, 5t. Louis
WMAZ—Mercer University, Macon, Ga................¢
WMBB—Trianon Ball Roem, Chicage, I,
WMHBF—Fleetwood Hotel, Miamj Beach,
WMC—Commercial Appeal. Memphis, Tenn............
WMCA—Greeley Square Hotel Co., New York N. Y... ..
WNAB—Shepard Stoves, Boston, Mass. ... o Sin
WNAC—Shepard Stores, Boston, Mau.
WNAD—University of Oklahoma, Norman,
WNAP—Wittenberg College, Springfeld, Oh:
WNAT—Lennig Broa. Co., Philadelphia,
WNAV—People’s Tel. & Tel Co., Knoxw:
WNAX—Dazkota Radio Apparatus Co., Yankton,
WNJ-Radio Shop of Newark, Newark, N. J. .
WNYC—City of New York, New York, N. ¥
WOAI—Southern Equipment Co., San Antonie, Texas...
WOAN—James D). Vaughn, Lawrenceburg, Tenn.........
WOAW—Woodmen of the Worid, Omaha, Nebr,........
WOC-—Palmer School of Chiropractic, Davenport, fowa..
WOI-—lowa State College, Ames, lowa.................1110
WOO—John Wanamaker, Fhiladelphia, Pa.. ... .c...c00s
WOQ—Unity School of Christianity, Kansas Clty, Mo.. ...
WOR—L. Bamberger & Co., Newark, N, J
WORD—People’s Pulpit Association,
WOS—Missouri State Marketing Buresu, Jefterson City,
WOWL--0Owl Battery Co., New Orleans, La.,.......- 1110~
WPAJ—Doolittle Radio Corporation, New Haven, Conn..
W PG—Munlcipality of Atlantic City. Atlantic City, N. J..1000-3
WPSC—Pennsylvania State College, State College. Ta..
WQAA—Horace A. Beale, Jr., Parkesburg, Pa
WQAC—Gish Radio Service, Amarillo, Tex..... -......  1780-234
WQAM—Electrical Equipment Co., Miami, Fla........ L 1120-268-
WQAN—Scranton Times, Scranton, Pa,,....... v vr.. 1200250
WOAQ—Calvary Baptist Church, New York, N. ¥..,... 833-360-
WOQAS—Prince-Walter Co., Lowell, Mass............ v 1, 1190-252- 1
WQJ—Calumet Rainbow Broadcasiing Co., Chicags, I, .. 510-448-
WHAA—Rice Institute, Houston, TeX..........ccuc-ver 1170-256- 10
WRAF—The Radio Club, Lapoerte, Ind,... ........ L. .1440-224 100
WRAK—Fconomy Light Co., Escanaba, Mick.., ........
WRAM—Lombard College, Gaiesburg, IM............. .,
WRAV—Antioch College, Yellow Springs, Ohio..........
WRAX—Flexon's Garage, Gloucester Citv. N, J .
WRBC—Immanuel Lutheran Church, Valparaise, Ind....
\WRC—Radio Corporation of America, Washingion, F

WREQ—Reo Votor Car Co., Lansing, Mich. . .cecarens
D oren Bl ial Con Hamilton, O, 1 or st 1 1110-270- 100

WRE-—Doron Bros. Electrical Co..

WRM—University of Tllinois, Urbana, 1., ... ... r. 1100273 us-'
WRR—Dallas Police & Fire Dept., Dallas, Tex..... ... 1150-261- 350
WRW-—Tarrytown Radic Research Laboratories..... . 1100-273-
WSAB—S. E. Missourd State Tech’s Col., Cape Glr'du Mo..1000-275- 1
WSAC—Clemson Agric. Col., Clemson College, 8. C......

WSAD—J. A. Foster Co., Providence, R. |.......\.c...-

WSAG—Gospel Tabernacle, 5t. Petershurg. Fla..........

WSAT-—~United States Playing Card Co., Mason, O...... lz;g;;&- 5

WSAJ—Grove City College, Grove City, Pa...
WSAP—The City Temple, New York. N. Y............ 1140-263-
WSAR—Doughty & Welch Electric Co., Fall River, Mass. . 1180-254-

WSAV—Clifflord W. Vick Radio Censt. Co., Houston, Tex.. :30(3)-.:?(8}

WSB—Atlanta Journal, Atlanta, Ga.....i.curieneaviean
WSMB—Sunggr A'm't Co., & Maison Blanche N. O. La. 940-319=
WSME—5, M. K_ Radlo Cﬂ’g'd’ Dayton, Ohic.......... 1090-275-
WSOE—School of Engi'mng of Milwaukee, Milwaukee, Wis. 1210-246-
WSRO—Radio Co., Hamilton, Ohie.,........ A 520-483-
WS}III—-SMe Univrrsityh oif Ilnw:. IonAC;ly. la;: ....... 620-484-
WSY—Alabama Polytechnic Institute, Au 1, e |
WTAB-—Fuil River Duily Herald Pub. Co,ul,;hl R'vr, Mam.1130-266- 100
WTAC—Penn. Trafic Co.,, Joknstown, Pa............ .. 1430-210- 1
WTAM—Willard Storage Battery Co., Cleveland, 0:=EEx 770-389-1 :
WTAQ—S. H. Van Gorden & Son, Osmseo, W veveee.  1150-254- 200
WTAR—Reliance Electric Co., Narfolk, V.. .oor.0ne e, 1150-261- 100
WIAS Charies £ Erteln, Bign, T ies 1338 300 100

i i 13 s on, Mass -
T o lr Tex..1110-170- 2

WTAW—Agric. & Mech. Col. of Texas, Col. Stal
WTHS—FI}ﬁlr: Senior High School, Flint, Mich.cw./. 95 1370-219- 25 E
WTIC—Travelers Insurance Co., Hartfoed, Conb...y...., 260-348

WWAD—\Wright & Wright, Philadelphis. Pa............1100-250-
WWAE—Lawrence J. Crowley. Joliet, Ill.......0...... 1740-242+
WWAO—DMichigan College of Mines, Houghton, Mich. .., 1140-263« 230
WWI~—Ford Mator Co., Dearbormm, Mich.. .......oocnt 1130-268- 50
WWJ—Detroit News. Detroit. Mich,....... RSP T B50-333- 500
WWIL—Loyala University, New Orfeans, La............ 1060-275- 100 '_
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